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Treatment of Postmastectomy 
Pain Syndrome with Spinal Cord 
Stimulation: A Case Series

Background: 	 Postmastectomy pain syndrome (PMPS) is a chronic pain syndrome that can be refractory to treatment 
by pain specialists. Spinal cord stimulation is a technique that has been approved for neuropathic pain 
and shown promise as a modality for targeted treatment. In this study, we report the outcomes of spinal 
cord stimulation in patients with refractory PMPS.

Case Report: 	 A retrospective chart review was performed at The University of Texas MD Anderson Cancer Center to 
identify patients who underwent spinal cord stimulation during a 3-year period. Relevant outcomes for 
efficacy and safety were evaluated. The protocol was reviewed and approved by The University of Texas 
MD Anderson Cancer Center Institutional Review Board. 

	
	 Seven patients with refractory PMPS were treated with spinal cord stimulation at our institution. All patients 

initially underwent trial spinal cord stimulation, with a mean preoperative Numeric Rating Scale (0-10) 
(NRS-11) score of 8.29 ± 1.70. Six of 7 (85.7%) patients reported a successful trial stimulation (> 50% 
pain reduction); however, only 5 received permanent implantation. Following implantation, the reported 
one-month postoperative NRS-11 score was 4.20 ± 1.79. The mean change in the pain score between 
pre- and postoperative intervention was 4.40 ± 1.34 (Cohen’s d = 3.28, P = .002). The mean decrease 
in the morphine equivalent daily dose (MEDD) following implantation was 55.80 (SD 82.21, Cohen’s d = 
0.68, P = .125).

Conclusion: 	 Spinal cord stimulation may be an effective therapy for patients experiencing chronic PMPS and should be 
considered in medically refractory cases. Future prospective studies are warranted to confirm the positive 
outcomes we demonstrated pertaining to pain scores and opioid medication changes.
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BACKGROUND
Postmastectomy pain syndrome (PMPS) affects 25% 

to 60% of women who undergo mastectomy (1). The 
pain can be debilitating, both emotionally and physi-

cally. It is thought to be multifactorial in origin and 
presents primarily as neuropathic pain (1,2) that results 
from damage to the surrounding nerves during surgery 
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(intercostobrachial nerve, lateral and medial pectoral 
nerves). This type of pain is notoriously difficult to 
treat. In addition, given its intimate location, PMPS is 
complicated by psychosocial distress, greatly impact-
ing quality of life in most patients. This psychologic 
component is further evidenced by the increased risk 
of PMPS in patients with anxiety, depression, and 
somatization (3). 

Treatment of PMPS primarily centers on slow-acting 
neuropathic agents (1) that are associated with un-
wanted side effects. Other medications, such as opioids, 
are also used; however, in our current political climate 
and as a result of social awareness about the potential 
for addiction and overdose, alternative therapies are be-
ing sought. Spinal cord stimulation (SCS) is a technique 
that has been approved for neuropathic pain (4). This 
technology has undergone many innovations in the 
last few years, as devices now provide new waveforms 
that target pain differently. In the following cases, we 
review the efficacy and outcome of SCS in patients with 
chronic PMPS.

METHODS 

A retrospective chart review was performed to iden-
tify all patients from the Pain Medicine Department at 
The University of Texas MD Anderson Cancer Center 
(Houston, TX) who underwent SCS for PMPS from 
March 4, 2016 to October 21, 2019. The protocol was 
reviewed and approved by The University of Texas MD 
Anderson Cancer Center Institutional Review Board. 
Demographic variables were collected, including 
indication, comorbidities, age, and prior treatments. 
Pre- and postoperative Numeric Rating Scale (NRS-11) 
pain scores, postoperative complications, and narcotic 
medication doses were also collected. Narcotic medica-
tions were converted to morphine equivalent daily dose 
(MEDD) to provide consistency. 

Statistical Analysis
Categorical variables were summarized as percent-

ages, while continuous variables were reported as 
means, standard deviations (SDs), and ranges. Paired 
t tests (or the Wilcoxon signed rank test if the nor-
mality assumption was not met) and Cohen’s d effect 
sizes were used to compare the mean NRS-11 pain 
scores and MEDD values before and after the spinal 
cord stimulator trial and one month post spinal cord 
stimulator implantation using SAS version 9.4 (SAS 
Institute, Inc., Cary, NC). 

RESULTS

Case #1 

A 56-year-old woman with right-sided breast cancer 
status post chemotherapy and mastectomy with tumor 
invasion of the brachial plexus presented with chronic 
right-hand pain with the greatest intensity in the lateral 
3 fingers, extending to her right chest. The pain was 
described as shooting and stabbing. She had trialed 
venlafaxine, duloxetine, tramadol, and pregabalin, and 
was managed primarily on hydrocodone and gabapen-
tin. She had also tried transcutaneous electrical nerve 
stimulation (TENS) therapy, physical therapy, acupunc-
ture, and a stellate ganglion block with minimal relief. 
As the patient was limited from work due to her pain, 
she sought alternative means of pain relief, prompting 
pursuit of her trial.

A Burst DR stimulator (Abbott Laboratories, Plano, TX) 
was used for the trial and implantation. During the trial 
period, the patient reported > 75% pain relief, which 
led to subsequent implantation. One octrode lead was 
placed midline and advanced to the superior aspect of 
C2; an additional octrode lead was advanced to the 
superior aspect of C3. The patient continued to experi-
ence relief one year after implantation and continues 
to reduce her opioid regimen.

Case #2 
A 54-year-old woman with right-sided breast cancer 

with a history of lumpectomy, chemotherapy, radiation, 
and hormone therapy presented with right-sided chest 
and armpit pain. She complained of pain in the right 
chest wall and axilla that radiated toward the inferior 
margin of the scapula and under her breast. She previ-
ously trialed acupuncture, trigger point injections, and 
intercostal nerve blocks with minimal pain relief. At the 
time of evaluation she was being managed with hydro-
codone and gabapentin. Since her medications made it 
difficult to work, she sought alternative modalities of 
pain relief, prompting pursuit of a trial.

A Burst DR stimulator was used for the trial and 
implantation. Both octrode leads were placed slightly 
to the right of the midline, with one lead advanced 
to the T3 level and the second lead up to the T1 
vertebral level. The patient reported 80% relief dur-
ing the trial, which led to subsequent implantation. 
The patient’s postprocedure course was complicated 
by lead migration following a traumatic mechanical 
fall that required revision. After revision, the patient 
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had shown enough improvement in pain control that 
she discontinued all opioid use. At her 15-month 
follow-up, she reported continued relief and was 
without opioids. 

Case #3
A 64-year-old woman with breast cancer status post 

mastectomy, chemotherapy, and radiation therapy pre-
sented with multiple-site pain, including chronic back 
pain and right upper extremity pain. She complained of 
sharp pain in her right upper extremity that worsened 
with swelling from lymphedema. She had previously 
trialed acupuncture, intercostal nerve blocks, physical 
therapy, compressive wraps, methadone, tramadol, pre-
gabalin, duloxetine, fentanyl patches, and gabapentin. 
She was managed on morphine and hydrocodone at 
the time of evaluation. Since the patient was limited at 
home and at work due to her pain and lymphedema, 
the decision was made to proceed with the trial.

A Burst DR stimulator was used for the trial, with one 
lead placed to the right of the midline and advanced 
to the C4 vertebral level. During the 7-day trial period, 
the patient experienced only 30% relief and minimal 
improvement in her lymphedema, so she did not pro-
ceed with implantation.

Case #4 
A 65-year-old woman with left-sided breast cancer 

status post mastectomy, chemotherapy, and radiation 
presented with intractable left chest and arm pain. She 
described a constant shooting and stabbing pain in her 
chest that extended to her arm; pain was aggravated 
by pronation and adduction of her arm and alleviated 
by having her arm in a sling. She previously trialed 
physical therapy, arm elevation techniques, compression 
wrapping, and methadone. At the time of evaluation, 
she was managed on hydrocodone, oxycodone, and 
pregabalin. Due to her pain, lymphedema, and sedative 
effects of her medications, she decided to pursue a trial.

A tonic stimulator was used for the trial and implan-
tation. During the trial period, she reported > 50% 
relief with improved lymphedema and functional use 
of her left arm and hand, prompting implantation. An 
octrode lead was placed to the left of the midline and 
advanced to the C2 vertebral body. The patient experi-
enced substantial relief and had discontinued all opioid 
medications. Within a year of implantation, she passed 
away from progression of her ongoing disease that had 
been present prior to our evaluation. 

Case #5
A 61-year-old woman with a history of right-sided 

breast cancer status post mastectomy, chemotherapy, 
radiation, and metastatic involvement to the brain 
presented with intractable right chest wall pain. She pre-
viously trialed gabapentin, methadone, hydrocodone, 
and hydromorphone with minimal relief and significant 
adverse effects. She had also trialed multiple intercostal 
nerve blocks, epidurals, physical therapy, and massage 
therapy with minimal relief. At the time of evaluation, 
she was being managed with tramadol and diclofenac. 
With her ongoing complaints, we proceeded with a 
spinal cord stimulator trial.

Tonic stimulation was used for the trial and im-
plantation. Two octrode leads were used, with both 
placed slightly to the right of the midline. One lead 
was advanced to the T3/T4 interspace, and the second 
lead was advanced to the T5/T6 interspace. During the 
trial period, she reported > 75% relief, prompting the 
decision to pursue implantation; however, she passed 
away before surgery due to progression of her disease 
that was noted prior to the trial.

Case #6 
A 53-year-old woman with a history of right-sided 

breast cancer status post mastectomy, chemotherapy, 
radiation, and neuropathy of her feet presented with 
intractable right chest spasms and right arm pain. 
She described muscle spasms in her right chest and 
shoulder, with stabbing, shooting pain extending 
from her right axilla to her hand. She had previously 
trialed baclofen, tizanidine, trigger point injections, 
stellate ganglion block, and paravertebral nerve 
blocks with minimal relief. Her insurance denied the 
use of botox for her spasms. At the time of her evalu-
ation, she was being managed with hydrocodone, 
methadone, gabapentin, and methocarbamol. As the 
patient felt limited from her work due to her pain, 
spasms, and her medications, the decision to pursue 
a trial was made. 

Tonic stimulation was used for the trial and implanta-
tion. During the trial period, the patient reported > 60% 
pain relief, with improved range of motion of her right 
hand and arm, prompting implantation. Two octrode 
leads were placed to the right of the midline, includ-
ing one that was advanced to T1 and another that was 
advanced to T2. Due to neuropathy of her feet, she was 
unable to decrease her opioids but endorsed continued 
relief at her 3-year follow-up. 
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Case #7
A 64-year-old woman with a history of left-sided breast 

cancer status post mastectomy, lymph node dissection, 
chemotherapy, radiation, and chemotherapy-induced 
neuropathy of her bilateral distal extremities presented 
with intractable left chest and arm pain. She described 
her pain as a shooting pain that radiated down her left 
arm and hypersensitivity over her left thoracic region. 
She stated that her thoracic pain and arm pain were 
more severe than was her chemotherapy-related pain. 
She previously trialed multiple stellate ganglion blocks, 
intercostal nerve blocks, physical therapy, and hydroco-
done. At the time of evaluation, she was managed with 
tramadol, gabapentin, and duloxetine. The patient felt 
limited from her daily activities due to her pain, prompt-
ing pursuit of a trial.  

Tonic stimulation was used for the trial and implanta-
tion. During the trial period, the patient reported 70% 
pain relief, prompting implantation. Two octrode leads 
were placed slightly to the left of the midline, including 
one that was advanced to C5 and a second that was 
advanced to T8. She reported enough relief to decrease 
her opioid regimen and intentionally lose 11.8 kg after 
implantation, requiring subsequent battery placement 
revision. She reported continued relief at her most recent 
3-year follow-up. 

Prior to trial and implantation, discussion between 
the patient and their oncologist regularly included open 
discussion of expectations (including associated risks, 
availability of alternative treatments, and life expectancy). 
As this cancer population is regularly subject to changes 
in management related to their primary disease, we 
conducted regular correspondence including follow-up 
encounters. 

Optimal lead placement and adjustment within the epi-
dural space was determined intraoperatively with verbal 
feedback to confirm induction of paresthesia in areas of 
perceived pain. Among those with paresthesia-free based 
devices, placement was based on preoperative interview 
and examination. 

All patients (see Table 1) underwent a trial with a mean 
preoperative NRS-11 score of 8.29 ± 1.70 (range, 5-10). One 
patient did not receive an implant because of insufficient 
pain relief, and a second patient passed away with pal-
liative measures before follow-up. Of the 5 patients who 
underwent implantation after a successful trial, significant 
pain reduction was seen in the mean postoperative one-
month follow-up NRS-11 score of 4.20 ± 1.79. The paired 
t test demonstrated the pre-post intervention difference 

(4.40 ± 1.34) was statistically significant (P = .002, Cohen’s 
d = 3.28).

At one month’s follow-up, all 5 patients who had un-
dergone implantation demonstrated continued relief, 
with a notable reduction in their opioid medications 
and a mean decrease in the MEDD of 55.80 (SD 82.21, 
Cohen’s d = 0.68, P = .125) (Table 2).

DISCUSSION

The purpose of this case series was to demonstrate 
that SCS may be a useful tool in the management of 
postmastectomy pain syndrome for improvement of 
pain, function, and quality of life. Although it is not well 
understood, stimulation of the dorsal columns of the 
spinal cord has been explained via the gate control theory, 
where large-diameter neurons are stimulated, inhibiting 
the communication of pain via smaller diameter pain 
neurons (4-6). Optimal placement of SCS electrodes over 
segments along the dorsal column alter pain perception 
as it relates to stimulation above C5 for shoulder pain, 
T1 for axilla, and T3-5 for chest wall pain. In recent years, 
the paradigm of SCS has expanded with the development 
of new waveforms and new stimulation targets (i.e., the 
dorsal root ganglion) and the belief that descending pain 
inhibition pathways are also activated, which plays a role in 
pain relief (7,8). Burst SCS systems may offer a more specific 
advantage over other waveforms because they target the 
emotional and affective component of pain by stimulating 
the medial pathway via the insula and anterior cingulate 
cortex (6). Anxiety, depression, and pain catastrophizing 
have been shown to be instrumental in the development 
of postmastectomy pain syndrome, and the mechanism by 
which burst stimulation provides increased firing to these 
low-frequency firing areas implicated in the unpleasant-
ness and attention paid to pain may prove beneficial. It 
should be noted, however, that it is unclear how much 
pain reduction can be attributed to this effect and that 
SCS in general is relatively contraindicated in patients 
with depression and associated comorbidities, as these are 
negative predictors of a successful outcome. Technological 
advancements of SCS devices requiring further attention 
also include magnetic resonance imaging (MRI) condition-
ality. Until recently, patients with implanted SCS devices 
were recommended to be excluded from MRI study due 
to associated hazards incurred from the magnetic field on 
an implanted device (9). In this population, where MRI is 
part of regular oncologic practice towards assessment and 
decision-making (10), several factors must be considered 
in final patient and device selection. 
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Postmastectomy pain syndrome is broadly defined, with 
varying musculoskeletal and lymphedema pain sequela in 
addition to neuropathic pain (2). Patients may undergo a 
variety of treatment modalities based on their pain mani-
festations. In our case series, patients’ symptoms varied 
from shooting pain in the hand to muscle spasm in the 
chest wall, which is not surprising as different nerves may 
be involved in different types of mastectomy surgeries (i.e., 
radical vs modified approaches). Prior to stimulator trial, 
our patients received various interventions in addition to 
pharmacological treatment with inadequate pain relief. 
SCS of the hand was able to provide satisfactory pain relief 
in 6 out of 7 patients, regardless of the pain distribution 
and nature. Less invasive pain interventions should still 
be considered for postmastectomy pain; however, when 
multiple interventions provide either insufficient or 
short-lived pain relief, SCS should be considered given 
its capacity to cover a wide range of symptoms. This em-
phasizes the importance of patient selection and further 
investigation into the effects of SCS on the many aspects 
of postmastectomy pain. Additionally, there have been 
other cases in which dorsal root ganglion stimulation has 
been used to target postmastectomy pain (7), which may 
be helpful in targeting specific pain foci. The continued 

innovation of the technology that is used in 
stimulation and neuromodulation as a whole 
will benefit our patients with the development 
of unique waveforms for each individual, as the 
pain experience varies for each patient. 

There are limitations to the effect of SCS that 
we have presented in this report, including a 
small sample size and the retrospective nature 
of these complex postmastectomy pain cases. 
Given the heterogeneity in the level of pain 

relief that SCS has given across various types of pain (11), 
patient selection and understanding of the risk factors 
contributing to lower trial success is paramount. One 
prognostic factor that may need to be closely considered 
for postmastectomy pain patients is the duration of 
pain. In this case series, our only case who did not find 
sufficient relief also had the longest duration of pain 
(204 months). Although the association of higher dura-
tion of pain with lower pain reduction has been seen 
in other arenas of chronic pain (12), this would require 
further investigation on a larger scale. 

SCS, in addition to physical therapy and conservative 
management strategies, provides an alternative to opioids 
and sedating neuropathic medications. However, SCS is not 
without its potential adverse effects, such as hardware-
related issues (migration, lead fracture, malfunction, and 
pain at the implantable pulse generator site), hematoma 
or seroma at the implantable pulse generator site, infec-
tion, or rarely, epidural hematoma, cerebral spinal fluid 
leak, or neurological deficit (4). With an understanding of 
the potential adverse effects, the current trends of innova-
tion, and the broadened indications for its use, SCS should 
be considered for appropriately selected patients who are 
interested in decreasing their dependence on medications. 

Pre Post Difference P 
value

Effect 
Size

Mean Std Mean Std Mean Std 
Mean 
Pain 8.29 1.70 4.20 1.79 4.40 1.34 0.002 3.28

MEDD 63.07 64.37 11.21 15.01 55.80 82.21 0.125 0.68

Table 2. Difference of mean pain and morphine equivalent daily dose 
(MEDD) following spinal cord stimulator implantation for post mas-
tectomy pain syndrome.
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