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Abstract
Purpose of Review The purpose of this review is to provide a practical framework for the diagnosis and treatment of post-
breast surgery pain syndrome.
Recent Findings There has been increasing evidence that nerve blocks, regional anesthetic blocks, and surgeries including 
fat grafting and targeted muscle reinnervation may be effective in treating post-breast surgery pain syndrome.
Summary Post-breast surgery pain syndrome is identified as clinically affecting the upper extremity and chest wall on the 
post-surgical side. There are several treatment options including topicals, oral medications, therapeutic interventions, and 
surgeries which may be discussed and explored with affected patients.

Keywords Post-breast surgery pain · Post-breast surgery pain syndrome · Post-mastectomy pain syndrome · Post-
mastectomy pain · Breast surgery pain

Introduction

Surgery remains a cornerstone of treatment for localized 
breast cancer. While the majority of patients undergoing 
surgery recover without issue, it is not uncommon for some 
patients to develop chronic pain. There are myriad sources of 
pain including musculoskeletal sources, lymphedema, infec-
tion, seromas, and radiation complications to list a few. The 
most common cause of postoperative neuropathic pain how-
ever remains post-breast surgery pain syndrome (PBSPS).

PBSPS was first termed as post-mastectomy pain syn-
drome (PMPS) which was coined by Dr. Iris Granek in 
1984 [1] and was formally defined by the International 

Association for the Study of Pain in 1986 [2]. More recently, 
the term PBSPS has come into favor over PMPS as it more 
accurately describes pain that occurs following any type of 
surgery and not just mastectomies. For the purposes of this 
review, we use the terms PBSPS and PMPS interchangeably.

While there is no standardized definition for PBSPS, 
experts generally agree that it is a neuropathic pain syn-
drome involving the ipsilateral chest wall and upper extrem-
ity. While definitions vary regarding the intensity, frequency, 
and duration of pain, most generally agree that pain should 
be present for a minimum of 3–12 months following surgery.

PBSPS is unfortunately not an uncommon problem with 
estimates of incidence ranging from 12–60% [3]. Hope-
fully with advanced surgical techniques and new research 
obviating the need for axillary dissection, these cases could 
become less common. Until then, however, any clinician 
managing pain can expect to see PBSPS at some point. We 
write this narrative review to discuss the evaluation and 
comprehensive treatment of PBSPS when such a time arises.

Types of Pain and Identification of PBSPS

PBSPS is most often characterized as a neuropathic syn-
drome caused by direct damage to nerves in the surgical 
areas including graft harvest sites. Damaged nerves will 
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typically include intercostal nerves 2–6 along with their 
cutaneous branches and the intercostobrachial nerve. While 
other nerves including the pectoral, thoracodorsal, and long 
thoracic nerves may become damaged, these do not cause 
neuropathic pain as they are primarily motor nerves. Rather, 
when purely motor nerves are damaged, it may result in 
myofascial pain and muscle spasms most often in the pec-
toralis muscles. Pain from muscle spasms is increasingly 
being acknowledged as part of PBSPS although it is not 
neuropathic and responds better to other treatments such as 
botulinum toxin.

Neuropathic pain on the other hand is defined as pain 
caused by a demonstrable lesion or disease of the soma-
tosensory nervous system [4]. While localized neuromas 
causing PBSPS have been described and on occasion 
imaged, this is traditionally not required for identification, 
and history including ipsilateral breast surgery with pain 
occurring in expected anatomic distributions will suffice. 
When the type of pain at play is still in doubt, questionnaires 
such as painDetect [5] may be useful in differentiating the 
presence of neuropathic pain. Lastly, it should be recognized 
that nociplastic pain (commonly known as centrally sensi-
tized pain) has been increasingly recognized in breast cancer 
survivors [6, 7]. This type of pain may be the predominant 
type or occur concurrently with neuropathic PBSPS pain. 
Algorithms for recognizing nociplastic pain in breast can-
cer survivors have been proposed and may be useful as the 
approach to treatment may differ depending on the predomi-
nant pain type [6].

Evaluation

History

A comprehensive approach to pain characterization is criti-
cal in the recognition of PBSPS. When gathering informa-
tion at the initial patient encounter, it is often beneficial to 
use a checklist to ensure all potentially relevant data points 
are captured. Such a checklist should include information 
on when the pain started, if there was a particular inciting 
event, provoking factors, quality of pain, location of pain, 
radiation of pain, severity (preferably captured as worst, 
best, and current in the past week), and different aspects of 
time including if the pain is overall getting better or worse, 
how frequent are episodes, how long are episodes, and if 
it is worse during any time of the day. Discussion of all 
forms of palliation attempted should also occur as this will 
inform the treatment plan. While many of these pain char-
acteristics will vary from person to person, in general, the 
location of pain should always involve the ipsilateral chest 
wall and upper extremity following peripheral nerve distri-
bution patterns. It is also non-negotiable that the onset of 

pain should be following breast surgery. It should be noted 
that pain from PBSPS is usually present as a pain that starts 
immediately after surgery and either never fully goes away 
or becomes worse in some way. If the patient notes that 
they had complete resolution of pain following surgery for 
a defined period and then the pain came back, different eti-
ologies should be considered such as infection, seroma, or 
complications from radiation treatment.

Physical Exam

The physical exam should be equally comprehensive with a 
point made to rule out common confounders. At a minimum, 
strength, sensation, and deep tendon reflexes for myotomes 
and dermatomes covering nerve roots, C5-T1 should be per-
formed. Particular attention should be paid to the ipsilateral 
thoracodorsal, long thoracic, pectoral, intercostobrachial, 
and intercostal nerves. These may help to tease out under-
lying radiculopathies, plexopathies, and/or mononeuropa-
thies which may masquerade as PBSPS. Range of motion 
in all planes and special testing for shoulder impingement 
syndrome can assess for adhesive capsulitis which may be 
more common in the breast cancer population as well as 
subacromial impingement. Special attention should be paid 
to the presence of shoulder asymmetries, upper crossed pos-
ture, kyphosis, and scapular dyskinesia which may hint at 
neuropathies of motor nerves and myofascial pain. Finally, 
an examination of the involved breast and chest wall should 
occur. A meticulous examination of the skin should be con-
ducted to identify potential issues such as scar adherence, 
fibrosis, scar tenderness, seromas, signs of infection, and the 
possibility of malignant disease recurrence. Palpation and 
light stroking may illicit allodynia or hyperalgesia and the 
presence of a more centralized process. Finally, pain from 
true PBSPS will often be reproduced with direct palpation, 
typically along scar lines. At times, a Tinel’s sign may be 
elicited from these tender areas traveling in the distribution 
of the involved intercostal nerves and/or the intercostobra-
chial nerve. Schepelmann’s sign [8] may also be performed 
and indicate an intercostal neuropathy.

Differential Diagnosis

There are several etiologies of chronic pain following treat-
ment for breast cancer. While it is beyond the scope of this 
review to discuss the identification and treatment of these in 
detail, we have written about them previously and common 
etiologies of pain can be found in Table 1.
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EMG/NCS

Although not routinely performed, nerve conduction 
studies can have a role in the evaluation of PBSPS and 
should be considered on a case-by-case basis. Hojan and 
colleagues found a significant decrease in amplitudes in 
sensory nerve conduction studies following stimulation of 
ulnar and lateral antebrachial cutaneous nerves in women 
after mastectomy with postoperative radiation therapy in 
comparison to a control group of healthy women, signifi-
cant decreases in the amplitude and conduction velocity 
in sensory fibers of the median and medial antebrachial 
cutaneous nerves in women after mastectomy without 
radiation therapy in comparison to the control group [9]. 
In addition, a significant increase was also found in the 
distal latency parameter in motor fibers of the median 
nerve on the surgically treated side in women after mas-
tectomy without radiation therapy in comparison to the 
control group. Perhaps more importantly, electrodiagnostic 
studies may have more value in ruling out other causes 
of nerve-mediated pain including radiculopathy, brachial 
plexopathy, and polyneuropathy when suspected.

Imaging

MR Neurograms

Magnetic resonance neurography (MRN) augments selec-
tive multiplanar visualization of peripheral nerves and 
pathology by incorporating a combination of two-dimen-
sional, three-dimensional, and diffusion imaging pulse 
sequences [10]. On MRN, pathological nerves may exhibit 
nerve and/or fascicular caliber changes, irregular contour, 
intra- or perineural tumor or scarring, abnormal enhance-
ment, and signal discontinuity or alterations. Chalian et al. 
demonstrated that MRN can provide an accurate diagno-
sis of intercostal neuralgia and identify candidates who 
will most likely benefit from perineural injections and/
or neurectomy [11]. PBSPS remains a clinical diagnosis; 

however, MRN may prove useful when considering neu-
rectomy or when initial treatments have failed.

Ultrasound

Ultrasound is helpful in visualizing nerves commonly 
injured from mastectomy, including the intercostobrachial 
nerve [12]. Traumatic neuromas are hyperplastic prolifera-
tions of neuronal and connective tissue that may be visual-
ized under ultrasound [13]. Ultrasound may be used for the 
assessment of traumatic neuromas in breast cancer patients 
after mastectomy, as they are often located near the surgi-
cal scar and characterized by an oval shape, circumscribed 
margin, parallel orientation, and hypoechogenicity [14]. 
Ultrasound-guided core needle biopsy is the standard of care 
to distinguish neuromas from breast cancer recurrence, in 
patients with a history of breast cancer [13, 15]. Light tap-
ping (Tinel sign) or palpation with the ultrasound transducer 
over the neuroma may reproduce neuropathic pain along the 
affected nerve and has been referred to as the “ultrasound 
trigger sign” [16, 17].

Prevention and Natural Course

Preoperative pain is a significant predictive risk factor 
for PBSPS. Approaches to prevent PBSPS have included 
perioperative systemic analgesics and intraoperative/perio-
perative nerve blocks. A recent systemic review analyzing 
pain management in oncological surgery recommended a 
combination of paracetamol and conventional NSAIDs or 
COX‐2‐selective inhibitors (if no contraindications) admin-
istered preoperatively or intra‐operatively and continued into 
the postoperative period for pain control [18]. Preoperative 
gabapentin is recommended and has been shown to reduce 
postoperative pain and opioid consumption; however, cau-
tion must be exercised as high doses may induce side effects 
such as dizziness, blurred vision, or sedation [18, 19]. Prega-
balin has also been shown to decrease pain scores and mor-
phine consumption in the PACU setting and appears to have 
similar efficacy to gabapentin [19]. In a study comparing 
venlafaxine and gabapentin, venlafaxine showed equipotent 
effects in reducing analgesic requirements and reduced the 
incidence of developing PBSPS after 6 months [20]. In the 
intraoperative setting, thoracic paravertebral blocks (TVPB) 
can be effective in decreasing the incidence and intensity of 
chronic pain following breast surgery [21]. Alternatively, 
PECS block, PECS II block, and serratus plane blocks may 
be considered and have been shown to have similar efficacy 
compared to TVPB [22]. Other regional plane blocks with 
promising results in the prevention of postoperative pain 
include erector spinae plane blocks, thoracic nerve blocks, 

Table 1  Etiologies of chronic pain following treatment for breast can-
cer

Neuropathic sources of pain
  -Phantom breast pain
  -Pectoralis minor syndrome/neurogenic thoracic outlet syndrome
  -Cervical radiculopathy
Musculoskeletal sources of pain
  -Scapulothoracic bursitis
  -Shoulder impingement syndrome
  -Glenohumeral joint adhesive capsulitis
  -Myofascial pain
  -Lymphedema
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paravertebral blocks, pectoserratus plane blocks, and stellate 
ganglion blocks [23–27].

Longitudinal studies following the natural course of post-
breast surgery pain are limited and difficult to interpret given 
the lack of a consensus definition. However, one retrospec-
tive analysis of 511 breast cancer survivors followed patients 
for 6 years and found that both pain presence and intensity 
decreased over time which can be of some solace to patients 
when providing education [28].

Treatment

Topicals

Lidocaine For patients with PBSPS, Aboelnour and Abouel-
naga found a significant reduction in visual analog scale 
and pain DETECT questionnaire results for lidocaine ion-
tophoresis compared to lidocaine 5% patch treatment [29]. 
Paladini and colleagues found that treatment with lidocaine 
plaster, a topically acting hydrogel plaster containing 5% 
lidocaine, in patients with chronic post-surgical neuropathic 
pain led to a clinically relevant pain reduction when com-
pared to placebo [30].

Arnica In patients who underwent mastectomy and imme-
diate breast reconstruction, one study showed that the use 
of combined homeopathic treatments of Arnica montana 
and Bellis perennis significantly reduced the time to drain 
removal when compared to placebo [31].

Menthol Fallon and colleagues found that topical 1% men-
thol cream applied twice daily for 4–6 weeks provided effec-
tive analgesia for chronic neuropathic pain in post-mastec-
tomy patients [32].

CBD/THC Weiss et al. surveyed 257 breast cancer patients, of 
which 46% reported using topical formulations of cannabis, 
54% using cannabis after completion of treatment, and 78% 
using it for joint and muscle aches, discomfort, stiffness, or 
nerve pain [33].

Ketamine Topical ketamine may be effective in patients 
with chronic regional pain syndrome by reducing pain meas-
ures, tactile allodynia, and visual analog scale (VAS) pain 
score [34]. It has also been effective in postherpetic neural-
gia, but evidence for topical ketamine in the treatment of 
neuropathic cancer pain is not as strong as the other routes 
of administration (oral/intravenous).

Capsaicin Watson et al. showed that treatment with topical 
0.025% capsaicin over 4 weeks in 14 patients with PBSPS 
led to improvement in 12 (86%), with 8 (57%) deemed to 

have good or excellent responses [35]. In a randomized par-
allel trial, topical 0.075% capsaicin cream treatment over 
6 weeks in 13 patients was found to be more effective than 
placebo, with statistically significant differences found in 
the VAS for jabbing pain, category pain severity scales, 
and overall pain relief scales [36]. Dini et al. studied topi-
cal 0.025% capsaicin over 2 months in 19 patients, with 11 
(57.9%) having a reduction of pain which was never worse 
than mild at the end of treatment [37].

Pharmacologic

Many patients may benefit from analgesics such as acetami-
nophen and NSAIDs for first-line therapy; however, here, we 
will discuss typical medications for the treatment of neuro-
pathic pain.

Gabapentinoids/Antiepiletepics The anticonvulsants gabap-
entin and pregabalin exert their effects on the voltage-gated 
calcium channels reducing the excitability of neurons. A 
meta-analysis of the use of gabapentin after breast cancer 
surgery showed it was able to reduce acute and chronic post-
operative pain, total morphine consumption, and the occur-
rence of nausea [38]. Levetiracetam is not seen to have any 
benefit in reducing pain in PBSPS [39].

Tricyclic Antidepressants (TCA’s) TCAs exert their effects 
through the inhibition of serotonin and norepinephrine reup-
take. They also block histamine, adrenaline, acetylcholine, 
and sodium channels contributing to its broad side effect 
profile. TCAs are able to exert pain relief independent of 
their anti-depressant effects at lower doses [40]. In a ran-
domized control trial of 15 patients, amitriptyline in doses 
ranging from 25 to 150 mg daily or in two divided doses was 
effective in managing the neuropathic pain in PBSPS [41].

S erotonin Norepinephrine Reuptake I nhibitors 
(SNRI’s) SNRIs exert their effects by blocking the reuptake 
of serotonin and norepinephrine thus facilitating descending 
inhibition. One study showed perioperative duloxetine may 
reduce postoperative analgesic requirements and incidence 
of chronic pain at 3- and 6-month follow-up after radical 
mastectomy [42]. Venlafaxine in doses ranging from 150 to 
225 mg daily has been seen to decrease average pain inten-
sity [43].

Opioids Opioids are often utilized perioperatively to man-
age post-surgical pain, but there is limited data to support 
long-term use especially for neuropathic pain. A systemic 
review of opioid prescribing after breast cancer surgery 
revealed conflicting recommendations on opioid prescrip-
tions and variability in adjunctive treatment recommenda-
tions [44]. However, there is a unanimous agreement on the 
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importance of an opioid-sparing approach in the treatment of 
chronic pain after breast surgery [44]. If long-term opioids 
are to be used, clinicians should comply with Centers for 
Disease Control guidelines on opioid use and may consider 
the World Health Organization pharmacologic guidelines for 
the treatment of chronic pain in cancer [45, 46•].

Interventions

Trigger Point Injections Khoury et al. demonstrated a 91.2% 
success rate in significant or complete relief of PBSPS with 
91 trigger point injections (2 mL of 1:1 mixture of 0.5% 
bupivacaine and 4 mg/mL dexamethasone) in 52 patients 
[47••]. Trigger point tenderness was along the inframam-
mary fold, and the injections were intended for the perineu-
ral space where T4 or T5 cutaneous nerve branches exit the 
chest wall and enter the breast and subcutaneous tissue. It 
should be noted that while termed “trigger point injections,” 
these were not typical trigger point injections given for myo-
fascial pain syndrome. Regarding myofascial pain syndrome, 
Vas and Pai showed ultrasound-guided dry needling in 20 
patients with PBSPS-deactivated trigger points and led to 
reduced pain, disability, and opioid use [48].

Nerve Blocks The intercostobrachial nerve (ICBN) branches 
off from the lateral cutaneous branch of the second intercos-
tal nerve and supplies sensation to the medial upper arm, 
axilla, and lateral chest wall. ICBN blockade can provide 
pain relief to the medial upper arm, axilla, and lateral chest 
wall for weeks to months [49].

The serratus anterior plane block targets the long tho-
racic nerve, thoracodorsal nerve, and the lateral cutaneous 
branches of the intercostal nerves of T2-T9 and provides 
analgesia to the anterolateral chest wall for up to several 
months [49]. The superficial serratus plane block target is 
the fascial space between the most anterior surface of the 
serratus anterior muscle and the posterior aspect of the latis-
simus dorsi at the level of the fifth rib on the mid-axillary 
line [50]. The deep serratus plane block is between the ser-
ratus anterior muscle and external intercostal muscle at the 
level of the fifth rib at the mid-axillary line, separating the 
serratus anterior muscle off the rib [50, 51]. Prior radia-
tion/axillary lymph node dissections may cause scarring of 
the plane between the latissimus dorsi and serratus anterior 
muscles, making adequate separation of the superior serratus 
plane difficult, in which case, a deep serratus plane block 
may be more efficacious [50, 52].

The thoracic paravertebral spinal nerve block delivers 
anesthetic adjacent to the intervertebral foramina into the 
thoracic paravertebral space, where the spinal nerves exit, 
targeting the dorsal rami, ventral rami, and sympathetic 
chain. As the paravertebral space is continuous with the 
intercostal space, the anesthetic can spread to the intercostal 

nerves, resulting in somatic and sympathetic nerve blockage 
that extends laterally and medially to the intercostal space 
[49].

The PECS I and II nerve blocks can provide pain relief to 
the anterior upper chest wall. The PECS I block is an inter-
fascial plane block technique, where the anesthetic mixture 
is deposited between the pectoralis major and minor mus-
cles, targeting the medial and lateral pectoral nerves [53]. 
The PECS II block is an interfascial plane block technique, 
where the anesthetic mixture is given between the pectoralis 
minor and the serratus anterior at the third and fourth ribs, 
targeting the lateral branch of the intercostal nerve [53].

The erector spinae plane block relieves pain at the ante-
rior, posterior, and lateral thoracic and abdominal walls, 
through a paraspinal fascial plane nerve block of the dorsal 
and ventral rami of the thoracic spinal nerves and sympa-
thetic nerve fibers [49, 54].

Yang et  al. retrospectively reviewed 350 ultrasound-
guided peripheral nerve blocks (chosen based on the ana-
tomic location of the painful area with the corresponding 
peripheral sensory innervation) performed on 169 patients 
with PBSPS, and found a significant reduction of pain inten-
sity (56%), with a mean pain relief duration of 45 days, with 
a median of 84 days [53]. Fujii and colleagues found that 
the PECS 2 block decreased the rate of moderate or severe 
chronic pain 6 months after mastectomy, compared to the 
superficial serratus plane block in 80 patients [55].

Ablation Cryoneurolysis refers to the application of excep-
tionally low temperatures (approximately − 70 °C using 
nitrous oxide) to reversibly ablate peripheral nerves, result-
ing in prolonged pain relief [56]. Ilfeld et al. studied pre-
operative ultrasound-guided percutaneous cryoneurolysis 
of the ipsilateral T2 to T5 intercostal nerves, compared to 
sham, in 60 patients undergoing mastectomy, and found 
markedly improved analgesia at the 3-, 6-, and 12-month 
follow-up without complications [57]. Nezami et al. found 
that percutaneous CT-guided cryoneurolysis of the ICBN in 
14 patients with PBSPS was technically safe and feasible and 
led to a significant decrease in postmastectomy pain for up 
to 6 months [58]. Fam et al. evaluated pulsed radiofrequency 
and transforaminal epidural steroid injection on the T2 and 
T3 dorsal root ganglions for intercostobrachial neuralgia 
post-mastectomy and found significant pain reductions in 
the visual analog scale for up to 6 months [59]. Abbas and 
Revad compared thermal radiofrequency (RF) versus super 
voltage pulsed RF applied to the stellate ganglion for PBSPS 
in 80 patients and found significant differences in post-mas-
tectomy pain intensity, functional improvement, and less 
rescue analgesia, in favor of the thermal RF group [60].
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Surgery

Neuromas are a potential source of neuropathic pain after 
breast cancer surgery. The nerves contained within neuromas 
have lower excitatory potential and may lead to allodynia and 
hyperalgesia. In cases of intractable pain not responsive to 
pharmacologic management, surgical exploration for neu-
roma identification and excision may be considered [61]. 
Additionally, a number of other surgical interventions may be 
considered to manage pain including autologous fat grafting, 
targeted muscle reinnervation, regenerative peripheral nerve 
interface, and dermatosensory peripheral nerve interfaces 
[62]. In autologous fat grafting, adipose tissue is harvested 
from the abdominal region and then injected into painful 
areas of scar tissue [22]. Fat grafting has historically been 
used to treat chronic neuropathic pain of varying etiologies 
[63], and several studies have shown improved pain in PBSPS 
after fat grafting [64–66]. However, a more recent study with 
35 participants evaluating autologous fat grafting in PBSPS 
showed no statistically significant change in average or maxi-
mum pain when compared to sham surgery [67]. Targeted 
muscle reinnervation and regenerative peripheral nerve inter-
faces have been used for the treatment of neurogenic pain 
after amputation [68]. A recent case–control study showed 
that patients who underwent targeted muscle reinnervation 
after breast surgery were found to have a reduction in pain 
severity, pain behaviors, and less interference of pain in daily 
living [69]. Regenerative peripheral nerve interfaces involve 
the implantation of residual peripheral nerve or an individual 
nerve fascicle into an autologous free skeletal muscle graft 
[70]. They may be beneficial in preventing the formation of 
neuromas and alleviating neuropathic pain [71], but further 
studies are required in their application for PBSPS.

Other

Integrative There have been increasing studies showing the 
value of integrative therapies for chronic pain following treatment 
for breast cancer. These encompass various interventions includ-
ing mindfulness-based stress reduction, hypnosis, acupuncture, 
music therapy, and several others. Many of these interventions 
may work by mitigating psychosocial factors such as catastro-
phizing, insomnia, and anxiety which are known to increase the 
risk of PBSPS [72]. Furthermore, integrative therapies are rec-
ognized by the American Society of Clinical Oncology and have 
Grade C–level evidence for the management of pain.

Physical Therapy Many institutions frequently incorporate 
physical therapy following breast cancer surgery, and a 

recent review has found it to be beneficial in improving the 
quality of life and pain severity for PBSPS [73]. Physical 
therapists utilize a number of techniques including therapeu-
tic exercise, manual therapies like myofascial release, com-
pression therapy, decongestive therapy, and neuromuscular 
taping. In their review which included 18 trials, Kannan and 
colleagues demonstrated that physical therapy interventions 
including six exercise trials and two myofascial trials signifi-
cantly improved pain severity compared to control groups.

Conclusion

PBSPS is a common neuropathic pain syndrome which can 
occur following breast surgery. While there is no strict con-
sensus definition, the pain should have onset after surgery 
involving the ipsilateral chest wall and upper extremity from 
damage to the involved sensory nerves. PBSPS is primarily 
identified clinically based on a comprehensive history and 
physical exam although additional testing including electro-
diagnostics and imaging may be useful in ruling out other 
conditions. Myriad treatments are available and should be 
pursued based on collaborative decision-making from the 
patient and provider.

Author contributions M.R and S.W both wrote the main manuscript 
text. P.C wrote the main manuscript text and edited.

Funding Open access funding provided by SCELC, Statewide California 
Electronic Library Consortium.

Data Availability No datasets were generated or analyzed during the 
current study.

Declarations 

Conflicts of Interest The authors declare no competing interests.
Human and Animal Rights and Informed Consent.
This article does not contain any studies with human or animal subjects 
performed by any of the authors.

Open Access This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Current Physical Medicine and Rehabilitation Reports 

References

Papers of particular interest, published recently, have 
been highlighted as:  
• Of importance  
•• Of major importance

 1. Chappell AG, Bai J, Yuksel S, Ellis MF. Post-mastectomy 
pain syndrome: defining perioperative etiologies to guide new 
methods of prevention for plastic surgeons. World J Plast Surg. 
2020;9(3):247–53.

 2. Merskey H, Bogduk N, International Association for the Study 
of Pain, editors. Classification of chronic pain: descriptions of 
chronic pain syndromes and definitions of pain terms. 2nd ed. 
Seattle: IASP Press; 1994. 222 p.

 3. Andersen KG, Kehlet H. Persistent pain after breast cancer treat-
ment: a critical review of risk factors and strategies for preven-
tion. J Pain. 2011;12(7):725–46.

 4. Terminology | International Association for the Study of Pain. 
International Association for the Study of Pain (IASP). [cited 
2021 Aug 17]. Available from: https:// www. iasp- pain. org/ 
resou rces/ termi nology/. Accessed 22 Dec 2023.

 5. Freynhagen R, Tölle TR, Gockel U, Baron R. The painDE-
TECT project - far more than a screening tool on neuropathic 
pain. Curr Med Res Opin. 2016;32(6):1033–57.

 6. Leysen L, Adriaenssens N, Nijs J, Pas R, Bilterys T, Vermeir 
S, et al. Chronic pain in breast cancer survivors: nocicep-
tive, neuropathic, or central sensitization pain? Pain Pract. 
2019;19(2):183–95.

 7. Fernández-Lao C, Cantarero-Villanueva I, Fernández-de-
las-Peñas C, Del-Moral-Ávila R, Menjón-Beltrán S, Arroyo-
Morales M. Widespread mechanical pain hypersensitivity 
as a sign of central sensitization after breast cancer surgery: 
comparison between mastectomy and lumpectomy. Pain Med. 
2011;12(1):72–8.

 8. Fazekas D, Doroshenko M, Horn DB. Intercostal neuralgia. In: 
StatPearls. Treasure Island (FL): StatPearls Publishing; 2023 
[cited 2023 Sep 7]. Available from: http:// www. ncbi. nlm. nih. 
gov/ books/ NBK56 0865/. Accessed 22 Dec 2023.

 9. Hojan K, Wojtysiak M, Huber J, Molińska-Glura M, Wier-
tel-Krawczuk A, Milecki P. Clinical and neurophysiological 
evaluation of persistent sensory disturbances in breast cancer 
women after mastectomy with or without radiotherapy. Eur J 
Oncol Nurs. 2016;23:8–14.

 10. Chhabra A, Madhuranthakam AJ, Andreisek G. Magnetic reso-
nance neurography: current perspectives and literature review. 
Eur Radiol. 2018;28(2):698–707.

 11. Chalian M, Hoang D, Rozen S, Chhabra A. Role of magnetic 
resonance neurography in intercostal neuralgia; diagnostic 
utility and efficacy. Br J Radiol. 2021;94(1122):20200603.

 12. Thallaj AK, Al Harbi MK, Alzahrani TA, El-Tallawy 
SN, Alsaif AA, Alnajjar M. Ultrasound imaging accu-
rately identifies the intercostobrachial nerve. Saudi Med J. 
2015;36(10):1241–4.

 13. AlSharif S, Ferré R, Omeroglu A, El Khoury M, Mesurolle B. 
Imaging features associated with posttraumatic breast neuromas. 
AJR Am J Roentgenol. 2016;206(3):660–5.

 14. Sung HS, Kim YS. Ultrasonographic features of traumatic neuro-
mas in breast cancer patients after mastectomy. Ultrasonography. 
2017;36(1):33–8.

 15. Lee JY. Traumatic neuroma at the mastectomy site, unusual 
benign lesion, mimicking tumor recurrence: a report of two 
cases. Radiol Case Rep. 2022;17(3):662–6.

 16. Causeret A, Lapègue F, Bruneau B, Dreano T, Ropars M, Guil-
lin R. Painful traumatic neuromas in subcutaneous fat: visibility 
and morphologic features with ultrasound. J Ultrasound Med. 
2019;38(9):2457–67.

 17. Arnold DMJ, Wilkens SC, Coert JH, Chen NC, Ducic I, Eberlin 
KR. Diagnostic criteria for symptomatic neuroma. Ann Plast 
Surg. 2019;82(4):420–7.

 18. Jacobs A, Lemoine A, Joshi GP, Van de Velde M, Bonnet F. 
PROSPECT guideline for oncological breast surgery: a system-
atic review and procedure-specific postoperative pain manage-
ment recommendations. Anaesthesia. 2020;75(5):664–73.

 19. Rai AS, Khan JS, Dhaliwal J, Busse JW, Choi S, Devereaux 
PJ, et al. Preoperative pregabalin or gabapentin for acute and 
chronic postoperative pain among patients undergoing breast 
cancer surgery: a systematic review and meta-analysis of 
randomized controlled trials. J Plast Reconstr Aesthet Surg. 
2017;70(10):1317–28.

 20. Amr YM, Yousef AAAM. Evaluation of efficacy of the periop-
erative administration of venlafaxine or gabapentin on acute and 
chronic postmastectomy pain. Clin J Pain. 2010;26(5):381–5.

 21. Yuksel SS, Chappell AG, Jackson BT, Wescott AB, Ellis MF. 
Post mastectomy pain syndrome: a systematic review of preven-
tion modalities. JPRAS Open. 2021;31:32–49.

 22. Tan PY, Anand SP, Chan DXH. Post-mastectomy pain syn-
drome: a timely review of its predisposing factors and cur-
rent approaches to treatment. Proc Singapore Healthc. 
2022;31:20101058211006419.

 23. Liao J, Li M, Gan J, Xiao J, Xiang G, Ding X, et al. Systematic 
review and meta-analysis of the efficacy of general anesthesia 
combined with a thoracic nerve block in modified breast cancer 
surgery. Gland Surg. 2021;10(11):3106–15.

 24. Qian B, Fu S, Yao Y, Lin D, Huang L. Preoperative ultrasound-
guided multilevel paravertebral blocks reduce the incidence of 
postmastectomy chronic pain: a double-blind, placebo-controlled 
randomized trial. J Pain Res. 2019;12:597–603.

 25. Mendonça FT, Nascimento LFC, Veloso NM, Basto GCP. Long-
term efficacy of pectoserratus plane block (PSPB) for prevention 
of post-mastectomy pain syndrome: extended follow-up from a 
randomized controlled trial. Clin J Pain. 2023;39(7):334–9.

 26. Salman AS, Abbas DN, Elrawas MM, Kamel MA, Mohammed 
AM, AbouelSoud AH, et al. Postmastectomy pain syndrome 
after preoperative stellate ganglion block: a randomized con-
trolled trial. Minerva Anestesiol. 2021;87(7):786–93.

 27. Monisha B, MunireddyPapireddy S, Sreeramulu PN, Tarig-
onda S. A comparative study of placebo versus opioid-free 
analgesic mixture for mastectomies performed under general 
anesthesia along with erector spinae plane block. Cureus. 
2023;15(1):e34457.

 28. Smith WC, Bourne D, Squair J, Phillips DO, Chambers WA. A 
retrospective cohort study of post mastectomy pain syndrome. 
Pain. 1999;83(1):91–5.

 29. Aboelnour NH, Abouelnaga WA. Lidocaine iontophoresis for 
postmastectomy intercostobrachial neuralgia: single-blinded ran-
domized controlled trial. Bull Fac Phys Ther. 2019;24(1):32–9.

 30. Palladini M, Boesl I, Koenig S, Buchheister B, Attal N. Lido-
caine medicated plaster, an additional potential treatment option 
for localized post-surgical neuropathic pain: efficacy and safety 
results of a randomized, placebo-controlled trial. Curr Med Res 
Opin. 2019;35(5):757–66.

 31. Lotan AM, Gronovich Y, Lysy I, Binenboym R, Eizenman 
N, Stuchiner B, et al. Arnica montana and Bellis perennis for 
seroma reduction following mastectomy and immediate breast 
reconstruction: randomized, double-blind, placebo- controlled 
trial. Eur J Plast Surg. 2020;43(3):285–94.

 32. Fallon MT, Storey DJ, Krishan A, Weir CJ, Mitchell R, Fleet-
wood-Walker SM, et al. Cancer treatment-related neuropathic 

https://www.iasp-pain.org/resources/terminology/
https://www.iasp-pain.org/resources/terminology/
http://www.ncbi.nlm.nih.gov/books/NBK560865/
http://www.ncbi.nlm.nih.gov/books/NBK560865/


 Current Physical Medicine and Rehabilitation Reports

pain: proof of concept study with menthol–a TRPM8 agonist. 
Support Care Cancer. 2015;23(9):2769–77.

 33. Weiss MC, Hibbs JE, Buckley ME, Danese SR, Leitenberger A, 
Bollmann-Jenkins M, et al. A Coala-T-Cannabis Survey Study of 
breast cancer patients’ use of cannabis before, during, and after 
treatment. Cancer. 2022;128(1):160–8.

 34. Culp C, Kim HK, Abdi S. Ketamine use for cancer and chronic 
pain management. Front Pharmacol. 2020;11: 599721.

 35. Watson CP, Evans RJ, Watt VR. The post-mastectomy 
pain syndrome and the effect of topical capsaicin. Pain. 
1989;38(2):177–86.

 36. Watson PNC, Evans RJ. The postmastectomy pain syndrome and 
topical capsaicin: a randomized trial. Pain. 1992;51(3):375–9.

 37. Dini D, Bertelli G, Gozza A, Forno GG. Treatment of the 
post-mastectomy pain syndrome with topical capsaicin. Pain. 
1993;54(2):223–6.

 38. Jiang Y, Li J, Lin H, Huang Q, Wang T, Zhang S, et al. The 
efficacy of gabapentin in reducing pain intensity and morphine 
consumption after breast cancer surgery. Medicine (Baltimore). 
2018;97(38): e11581.

 39. Vilholm OJ, Cold S, Rasmussen L, Sindrup SH. Effect of lev-
etiracetam on the postmastectomy pain syndrome. Eur J Neurol. 
2008;15(8):851–7.

 40. Bates D, Schultheis BC, Hanes MC, Jolly SM, Chakravarthy 
KV, Deer TR, et al. A comprehensive algorithm for manage-
ment of neuropathic pain. Pain Med. 2019;20(Suppl 1):S2-12.

 41. Eija K, Tiina T, Neuvonen PJ. Amitriptyline effectively 
relieves neuropathic pain following treatment of breast cancer. 
Pain. 1996;64(2):293–302.

 42. Nasr. Efficacy of perioperative duloxetine on acute and chronic 
postmastectomy pain. [cited 2023 Nov 5]. Available from: 
http:// www. asja. eg. net/ artic le. asp? issn= 1687- 7934; year= 
2014; volume= 7; issue=2; spage= 129; epage= 133; aulast= 
Nasr. Accessed 22 Dec 2023.

 43. Tasmuth T, Härtel B, Kalso E. Venlafaxine in neuropathic pain 
following treatment of breast cancer. Eur J Pain. 2002;6(1):17–24.

 44. Chan KY, Keogh S, Aucharaz N, Merrigan A, Tormey S. Opi-
oid prescribing after breast surgery: a systematic review of 
guidelines. Surgeon. 2023;21(4):e143–51.

 45. WHO guidelines for the pharmacological and radiotherapeutic 
management of cancer pain in adults and adolescents. Geneva: 
World Health Organization; 2018 [cited 2023 Nov 5]. (WHO 
Guidelines Approved by the Guidelines Review Committee). 
Available from: http:// www. ncbi. nlm. nih. gov/ books/ NBK53 
7492/. Accessed 22 Dec 2023.

 46.• Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC 
clinical practice guideline for prescribing opioids for pain - 
United States, 2022. MMWR Recomm Rep. 2022;71(3):1–95. 
This is an important reference as it marks updated guidelines 
from 2016 for the use of opioids in managing chronic pain.

 47.•• Khoury AL, Keane H, Varghese F, Hosseini A, Mukhtar R, 
Eder SE, et al. Trigger point injection for post-mastectomy 
pain: a simple intervention with high rate of long-term relief. 
NPJ Breast Cancer. 2021;7(1):123. This is an important 
study demonstrating the efficacy of a simple injection for 
post-mastectomy pain syndrome.

 48. Vas L, Pai R. Ultrasound-guided dry needling as a treatment 
for postmastectomy pain syndrome - a case series of twenty 
patients. Indian J Palliat Care. 2019;25(1):93–102.

 49. Murugappan A, Khanna A. Interventional treatment options for 
post-mastectomy pain. Curr Oncol Rep. 2023;25(10):1175–9.

 50. Piracha MM, Thorp SL, Puttanniah V, Gulati A. “A tale of two 
planes”: deep versus superficial serratus plane block for postmas-
tectomy pain syndrome. Reg Anesth Pain Med. 2017;42(2):259–62.

 51. Chai B, Wang Q, Du J, Chen T, Qian Y, Zhu Z, et al. Research 
progress on serratus anterior plane block in breast surgery: a 
narrative review. Pain Ther. 2023;12(2):323–37.

 52. Zocca JA, Chen GH, Puttanniah VG, Hung JC, Gulati A. 
Ultrasound-guided serratus plane block for treatment of post-
mastectomy pain syndromes in breast cancer patients: a case 
series. Pain Pract. 2017;17(1):141–6.

 53. Yang A, Nadav D, Legler A, Chen GH, Hingula L, Puttanniah 
V, et al. An interventional pain algorithm for the treatment of 
postmastectomy pain syndrome: a single-center retrospective 
review. Pain Med. 2021;22(3):677–86.

 54. Tsui BCH, Fonseca A, Munshey F, McFadyen G, Caruso TJ. 
The erector spinae plane (ESP) block: a pooled review of 242 
cases. J Clin Anesth. 2019;53:29–34.

 55. Fujii T, Shibata Y, Akane A, Aoki W, Sekiguchi A, Takahashi 
K, et al. A randomised controlled trial of pectoral nerve-2 
(PECS 2) block vs. serratus plane block for chronic pain after 
mastectomy. Anaesthesia. 2019;74(12):1558–62.

 56. Trescot AM. Cryoanalgesia in interventional pain manage-
ment. Pain Physician. 2003;6(3):345–60.

 57. Ilfeld BM, Finneran JJ, Swisher MW, Said ET, Gabriel RA, 
Sztain JF, et al. Preoperative ultrasound-guided percutaneous 
cryoneurolysis for the treatment of pain after mastectomy: a 
randomized, participant- and observer-masked, Sham-con-
trolled study. Anesthesiology. 2022;137(5):529–42.

 58. Nezami N, Behi A, Manyapu S, Meisel JL, Resnick N, Corn 
D, et al. Percutaneous CT-guided cryoneurolysis of the inter-
costobrachial nerve for management of postmastectomy pain 
syndrome. J Vasc Interv Radiol. 2023;34(5):807–13.

 59. Fam BN, El-Sayed GGED, Reyad RM, Mansour I. Efficacy 
and safety of pulsed radiofrequency and steroid injection for 
intercostobrachial neuralgia in postmastectomy pain syndrome 
- a clinical trial. Saudi J Anaesth. 2018;12(2):227–34.

 60. Abbas DN, Reyad RM. Thermal versus super voltage pulsed 
radiofrequency of stellate ganglion in post-mastectomy neu-
ropathic pain syndrome: a prospective randomized trial. Pain 
Physician. 2018;21(4):351–62.

 61. Chen W, Zhang H, Huang J, Li Y, Zhang Z, Peng Y. Traumatic 
neuroma in mastectomy scar: two case reports and review of 
the literature. Medicine (Baltimore). 2019;98(15): e15142.

 62. Kim JS, Spiess AM. Surgical treatment of intercostal brachial 
nerve pain after mastectomy and axillary dissection. Plast 
Reconstr Surg Glob Open. 2021;9(11): e3935.

 63. Alessandri-Bonetti M, Egro FM, Persichetti P, Coleman SR, 
Peter RJ. The role of fat grafting in alleviating neuropathic 
pain: a critical review of the literature. Plast Reconstr Surg 
Glob Open. 2019;7(5): e2216.

 64. Caviggioli F, Maione L, Forcellini D, Klinger F, Klinger M. 
Autologous fat graft in postmastectomy pain syndrome. Plast 
Reconstr Surg. 2011;128(2):349–52.

 65. Maione L, Vinci V, Caviggioli F, Klinger F, Banzatti B, Cata-
nia B, et al. Autologous fat graft in postmastectomy pain syn-
drome following breast conservative surgery and radiotherapy. 
Aesthetic Plast Surg. 2014;38(3):528–32.

 66. Juhl AA, Karlsson P, Damsgaard TE. Fat grafting for alleviating 
persistent pain after breast cancer treatment: a randomized con-
trolled trial. J Plast Reconstr Aesthet Surg. 2016;69(9):1192–202.

 67. Sollie M, Toyserkani NM, Bille C, Thomsen JB, Sørensen JA. 
Autologous fat grafting as treatment of postmastectomy pain 
syndrome: a randomized controlled trial. Plast Reconstr Surg. 
2022;149(2):295–305.

 68. Roubaud MS, Hassan AM, Shin A, Mericli AF, Adelman DM, Hagan 
K, et al. Outcomes of targeted muscle reinnervation and regenerative 

http://www.asja.eg.net/article.asp?issn=1687-7934;year=2014;volume=7;issue=2;spage=129;epage=133;aulast=Nasr
http://www.asja.eg.net/article.asp?issn=1687-7934;year=2014;volume=7;issue=2;spage=129;epage=133;aulast=Nasr
http://www.asja.eg.net/article.asp?issn=1687-7934;year=2014;volume=7;issue=2;spage=129;epage=133;aulast=Nasr
http://www.ncbi.nlm.nih.gov/books/NBK537492/
http://www.ncbi.nlm.nih.gov/books/NBK537492/


Current Physical Medicine and Rehabilitation Reports 

peripheral nerve interfaces for chronic pain control in the oncologic 
amputee population. J Am Coll Surg. 2023;237(4):644–54.

 69. O’Brien AL, Kraft CT, Valerio IL, Rendon JL, Spitz JA, Skoracki 
RJ. Targeted muscle reinnervation following breast surgery: a novel 
technique. Plast Reconstr Surg Glob Open. 2020;8(4): e2782.

 70. Ganesh Kumar N, Kung TA. Regenerative Peripheral Nerve 
Interfaces for the treatment and prevention of neuromas and 
neuroma pain. Hand Clin. 2021;37(3):361–71.

 71. Wang Z, Yi XZ, Yu AX. Regenerative peripheral nerve inter-
face prevents neuroma formation after peripheral nerve tran-
section. Neural Regen Res. 2023;18(4):814–8.

 72. Tait RC, Zoberi K, Ferguson M, Levenhagen K, Luebbert RA, 
Rowland K, et al. Persistent post-mastectomy pain: risk factors 
and current approaches to treatment. J Pain. 2018;19(12):1367–83.

 73. Kannan P, Lam HY, Ma TK, Lo CN, Mui TY, Tang WY. Effi-
cacy of physical therapy interventions on quality of life and 
upper quadrant pain severity in women with post-mastectomy 
pain syndrome: a systematic review and meta-analysis. Qual 
Life Res. 2022;31(4):951–73.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Identification, Evaluation, and Management of Post-breast Surgery Pain Syndrome
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Types of Pain and Identification of PBSPS
	Evaluation
	History
	Physical Exam
	Differential Diagnosis

	EMGNCS
	Imaging
	MR Neurograms
	Ultrasound


	Prevention and Natural Course
	Treatment
	Topicals
	Pharmacologic
	Interventions
	Surgery
	Other


	Conclusion
	References


