
Objectives: Spinal cord stimulation (SCS) has been shown to 
be an effective and safe option to treat patients with intrac-
table pain in the general population. Our study examined the 
experience of US veterans with SCS.
Methods: We reviewed electronic health records and con-
ducted phone interviews with 65 veterans who had SCS from 
2008 to 2020 at the Southeastern Louisiana Veterans Health 
Care System (SLVHCS). Our primary outcome measure was 
veteran would recommend SCS to peers. Secondary out-
comes were improvements in activities of daily living and 
ability to decrease opioid pain medications.

Results: A majority (77%) of veterans recommended SCS to 
their peers. Statistical difference was seen in 16 of 18 cat-
egories of activities of daily living based on the Pain Out-
comes Questionnaire. No permanent neurologic deficits or 
deaths were associated with SCS use. There were no neu-
rological sequelae. Three patients (5%) developed skin de-
hiscence postimplant and were treated with explant surgery 
but all were eager to get a new SCS implanted. 
Conclusion: Veterans at SLVHCS were satisfied with 
their experience using SCS and few experienced adverse  
effects.
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Lower back pain (LBP) affects an esti-
mated 9.4% of the global population 
and has resulted in more years lived 

with disability than any other health condi-
tion.1 LBP affects a wide range of popula-
tions, but US veterans have been shown to 
have significantly higher rates of back pain 
than nonveterans. The National Institutes 
of Health reports that 65.6% of veterans 
experience chronic pain; 9.1% of veterans 
experience severe, chronic pain.2 Chronic 
back pain is treated by a range of methods, 
including medications, surgery, physical 
therapy (PT), patient education, and be-
havioral therapy.3 However, chronic neuro-
pathic back pain has been shown to have 
limited responsiveness to medication.4

Neuropathic pain is caused by lesions 
in the somatosensory nervous system, re-
sulting in spontaneous pain and amplified 
pain responses to both painful and non-
painful stimuli.5 The most common loca-
tion for neuropathic pain is the back and 
legs. Between 10% and 40% of people who 
undergo lumbosacral spine surgery to treat 
neuropathic radicular pain will experi-
ence further neuropathic pain.6 This con-
dition is referred to as failed back surgery 
syndrome or postlaminectomy syndrome 
(PLS). While neuropathic back pain has 
had limited responsiveness to medication 
and repeated lumbosacral spine surgery, 
spinal cord stimulation (SCS) has shown 
promise as an effective form of pain treat-
ment for those experiencing PLS and other 

spine disorders.7-10 In addition, SCS therapy 
has had a very low incidence of complica-
tions, which may be on the decline with re-
cent technological advancements.11 Patients 
with a diagnosis of PLS, LBP, or complex re-
gional pain syndrome (CRPS) who have not 
responded to medications, therapy, and/or 
injections for ≥ 6 months were eligible for a 
trial of SCS therapy. Trial leads were placed 
via the percutaneous route with the battery 
strapped to the waistline for 3 to 5 days and 
were removed in clinic. Patients who ex-
perienced > 60% pain relief and functional 
improvement received a SCS implant.

The effectiveness of SCS has been dem-
onstrated in a nonveteran population, but 
it has not been studied in a veteran popu-
lation.12 US Department of Veterans Affairs 
(VA) health care coverage is different from 
Medicare and private insurance in that it 
is classified as a benefit and not insurance. 
The goals of treatment at the VA may in-
clude considerations in addition to feeling 
better, and patient presentations may not 
align with those in the private sector. 

We hypothesize that SCS is both a safe 
and beneficial treatment option for veterans 
with chronic intractable spine and/or ex-
tremity pain. The purpose of this study was 
to determine the efficacy and safety of SCS 
in a veteran population. 

METHODS
The efficacy and safety of SCS was deter-
mined via a retrospective study. Inclusion 
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criteria for the study consisted 
of any Southeastern Louisiana 
Veterans Health Care System 
(SLVHCS) patient who had an 
SCS trial and/or implant from 
2008 to 2020. Eligible veterans 
must have had chronic pain for 
at least 6 months and had previ-
ously tried multiple medications, 
PT, transcutaneous nerve stimu-
lation, facet injections, epidural 
steroid injections, or surgery 
without success. For medication 
therapy to be considered unsuc-
cessful, it must have included 
acetaminophen, nonsteroidal 
anti-inflammatory drugs, and 
≥ 1 adjuvant medication (gab-
apentin, duloxetine, amitripty-
line, lidocaine, and menthol). A 
diagnosis of chronic LBP, PLS, 
cervical or lumbar spondylosis 
with radiculopathy, complex re-
gional pain syndrome, or chronic 
pain syndrome was required for 
eligibility. Patients whose pain 
decreased by > 60% and had functional im-
provement in a 3- to 5-day trial received 
SCS implantation with percutaneous leads 
by a pain physician or paddle lead by a  
neurosurgeon. 

The SLVHCS Institutional Review Board 
approved this study. Electronic health re-
cords were reviewed to determine patient 
age, anthropometric data, and date of SCS 
implantation. Patients were then called and 
interviewed to complete a survey. After ob-
taining verbal consent to the study, sub-
jects were surveyed regarding whether the 
patient would recommend the procedure 
to peers, adverse effects (AEs) or compli-
cations, and the ability to decrease opi-
ates if applicable. A verbal Pain Outcome 
Questionnaire (POQ) assessment of ac-
tivities of daily living also was given dur-
ing the phone interview regarding pain 
levels before SCS and at the time of the 
phone interview.13 (eAppendix avail-
able at doi:10.12788/fp.0204) Following 
the survey, a chart review was performed 
to corroborate the given AEs or compli-
cations and opiate use information. Be-
fore and after results of the POQ were 
compared via a paired sample t test, and  

P values < .05 were considered significant. 
Analyses were performed by IBM SPSS, ver-
sion 26. 

The primary outcome measure for this 
study was whether veterans would recom-
mend SCS to their peers; in our view, this 
categorical outcome measure seemed to be 
more valuable to share with future patients 
who might be candidates for SCS. Since VA 
health care coverage and goals of treatment 
may be different from a nonveteran popula-
tion, we opted to use this primary measure 
to decrease the possibility of confounding 
variables. 

Secondary outcome measures included 
changes in POC scores, improvements in 
activities of daily living, and decreases in 
use of opioid pain medications. 

POQ responses were recorded during 
the telephone interviews (0 to 10 scale). 
A paired sample t test was conducted to 
compare pain levels before and after SCS 
implant. Pain levels were gathered in the 
single phone call. Patient opioid usage, 
if applicable, was assessed by converting 
medications to morphine milligram equiv-
alent dosing (MMED). Since patients who 
were on chronic opioids took multiple  
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TABLE 1 Patient Demographics

Characteristics Results

Age, mean (SD), y 63.9 (10.3)

Sex, No. (%)
  Male
  Female

61 (93.8)
4 (6.2)

Diabetes mellitus status, No. (%)
  Yes
  No
  Prediabetes

26 (40.0)
38 (58.5)

1 (1.5)

Spinal cord stimulation indication, No. (%)
  Postlaminectomy syndrome
  Chronic lower back pain
  Lumbar spondylosis with radiculopathy
  Complex regional pain syndrome
  Lumbar spondylosis with radiculopathy and CRPS
  Chronic cervical spine pain
  Chronic pain syndrome of the ankle

31 (47.7)
17 (26.2)
13 (20.0)

1 (1.5)
1 (1.5)
1 (1.5)
1 (1.5)

Lead type, No. (%)
  1 lead
  2 leads
  Paddle
  1 lead then 2 leads
  Unsure

14 (21.5)
39 (60.0)

5 (7.7)
1 (1.5)
6 (9.2)
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formulations, we changed the total daily 
dose to all morphine; for this study, mor-
phine was considered equivalent to hy-
drocodone, and oxycodone was 1.5x 
morphine.

RESULTS
Of the 90 SLVHCS patients who received 
an SCS implant between 2008 and 2020, 
76 were reached by telephone and 65 had 
their responses recorded in the study. Of the  
11 patients who were not included, 5 had 
the SCS removed; it is unclear whether these 
veterans would have recommended the 
treatment. Four were unable to quantify pain 
and/or SCS effects, and 2 were excluded due 
to a dementia diagnosis years after the im-
plant. The mean (SD) age of participants was 
63.9 (10.3) years. Forty percent of patients 
had a diabetes mellitus diagnosis and 1 had 
prediabetes. Patients’ most common qual-
ifying diagnosis for SCS was PLS (47.7%) 
followed by chronic LBP (26.2%). A percu-
taneous 2-lead technique was the most com-
mon type of SCS type used (60.0%) followed 

by 1-lead (21.5%). The most common SCS 
manufacturer was Boston Scientific (87.7%)
(Table 1). Most veterans (76.9%) recom-
mended SCS to their peers; 13.8% did not 
recommend SCS; 9.2% were undecided and 
stated that they were unable to recommend 
because they did not want to persuade a peer 
to get SCS (Figure). 

There was a statistically significant de-
crease in opioid use for the 40 veterans for 
whom pain medication was converted (P < 
.001)(Table 2). Six patients reported using 
opioids at some point but could not remem-
ber their dose, and no records were found in 
their chart review, so they were not included 
in the MMED analysis. In that group, 4 pa-
tients reported using opioids before SCS but 
discontinued the opioid use after SCS im-
plantation, and 2 patients noted using opi-
oids before SCS and concomitantly. Eighteen 
subjects reported no opioid use at any point 
before or after SCS (Table 3). 

There were few life-threatening complica-
tions of SCS. Three veterans developed skin 
dehiscence; 2 had dehiscence at the battery/

TABLE 2 MMED and BMI Before and After Implantation 

Criteria No. Preimplantation, mean (SD) Postimplantation, mean (SD) t P value

MMED 40 52.5 (67.5) 30.8 (60.3) 4.01 < .001

BMI 62 31.6 (4.9) 31.0 (5.1) 2.03 .046

TABLE 3 Patient Pain Outcome Questionnaire Responses

Criteria No. Preimplantation, mean (SD) Postimplantation, mean (SD) t P value

Pain interferes with 
  Walking
  Carrying objects
  Stairs
  Cane use 
  Bathing 
  Dressing 
  Toilet use 
  Grooming 

63
59
60
50
60
59
59
58

7.9 (1.9)
8.5 (2.4)
8.2 (2.1)
6.9 (4.0)
6.9 (3.0)
6.7 (2.9)
5.0 (3.9)
4.9 (3.7)

5.3 (3.0)
6.0 (3.3)
5.9 (3.0)
6.1 (4.1)
4.9 (3.3)
4.4 (3.1)
3.3 (3.6)
3.2 (3.3)

7.09
6.29
6.08
1.48
5.08
5.73
3.91
4.26

< .001
< .001
< .001

.15
< .001
< .001
< .001
< .001

Self-assessment
  Self-esteem/worth 
  Physical activity
  Energy level
  Strength/endurance
  Depression 
  Anxiety 
  Reinjury worry
  Safe to exercise 
  Concentration
  Tension 

60
59
60
58
59
59
60
58
60
59

7.8 (2.9)
2.1 (2.2)
2.8 (2.4)
3.0 (2.5)
7.1 (2.9)
6.8 (3.1)
7.3 (3.7)
2.4 (2.8)
5.3 (3.9)
8.2 (2.6)

5.1 (3.4)
4.7 (2.9)
5.3 (2.9)
5.2 (2.8)
4.9 (3.4)
4.8 (3.3)
5.4 (3.7)
5.1 (3.4)
4.3 (3.5)
5.5 (3.3)

6.23
5.80
6.02
6.04
5.55
4.78
4.86
5.72
1.97
6.12

< .001
< .001
< .001
< .001
< .001
< .001
< .001
< .001

.05
< .001

Abbreviations: BMI, body mass index; MMED, morphine milligram equivalent dosing.
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generator site, and 1 had dehiscence 
at the lead anchor site. Two patients 
with dehiscence also had morbid obe-
sity, and the third had postoperative 
malnourishment. The dehiscence oc-
curred 3 and 8 months postopera-
tion. All 3 patients with dehiscence 
had the SCS explanted, though they 
were eager to get a new SCS im-
planted as soon as possible because 
SCS was their most successful treat-
ment to date. 

Twenty of the 64 veterans surveyed 
reported other complications of SCS, 
including lead migration, lack of pain 
coverage, paresthesia and numbness, 
soreness around generator site, SCS 
shocking patient when performing 
full thoracic spine flexion, and shin-
gles at the battery site (Table 4). There 
were 11 explants among the 76 veter-
ans contacted. The primary reason for 
explant was lack of pain coverage. 

Patient concerns included pain 
with sitting in chairs due to tender-
ness around the implant, SCS help-
ing with physical pain but not mental 
pain, SCS only working during the 
day and not helping with sleep, and 
patients lacking education regarding 
possible complications of SCS. 

DISCUSSION
In this nonrandomized retrospec-
tive review, SCS was shown to be an effec-
tive treatment for intractable spine and/or 
extremity pain. Veterans’ pain levels were 
significantly reduced following SCS implan-
tation, and more than three-fourths of vet-
erans recommended SCS to their peers. We 
used the recommendation of SCS to peers 
as the most important metric regarding the 
effectiveness of SCS, as this measure was 
felt to be more valuable to share with future 
patients; furthermore, categorical analysis 
has been shown to be more valuable than 
ordinal pain scales to measure pain.14 In ad-
dition to wanting to expand the available 
research to the general public, we wanted 
a measure that we could easily relay to our 
patient population regarding SCS. 

The explant rate of 14.5% among sur-
veyed veterans falls at the higher end of the 
normal ranges found in previous studies of 

long-term SCS outcomes.15-17 One possible 
reason for the higher rate is that we did not 
differentiate based on the reason for the ex-
plant (ie, no benefit, further surgery needed 
for underlying medical condition, or SCS-
specific complications). Another possible 
contributing factor to the higher than ex-
pected explant rate is the geographic loca-
tion in the New Orleans metro area; New 
Orleans is considered to have one of the 
highest rates of obesity in the United States 
and obesity typically has other diseases as-
sociated with it such as hypertension and 
diabetes mellitus.

Limitations
Limitations of the study include the rel-
atively low number of subjects, subjective 
nature of the interview questions, and the 
patients’ answers. Typically the POQ has 

TABLE 4 Complications and Adverse Effects
Criteria No. (%)

Complications
  Battery charger broke
  Battery died, not replaced due to stroke risk
  Lead erosion
  Incision took a long time to heal
  Lack of pain coverage
  Lead migration
  Lead breakage

1 (4.5)
1 (4.5)
3 (13.6)
1 (4.5)
3 (13.6)
5 (22.7)
1 (4.5)

Adverse events
  Neuropathic pain
  Battery site pain
  Leg paresthesias
  Shingles over implant
  Shocks, lack of pain coverage
  Back soreness

1 (4.5)
2 (9.0)
1 (4.5)
1 (4.5)
1 (4.5)
1 (4.5)

Total 22

FIGURE Do Veterans Recommend SCS to Their Peers?

Abbreviation: SCS, spinal cord stimulation.
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been used as a prospective assessment of 
pain; whether it is valid in a retrospective 
analysis is not clear. While there was a sta-
tistically significant decrease of opioid use 
after getting SCS, this study can only show 
correlation, not causation. During the study 
period, there has been a drastic change in 
opioid prescribing patterns and efforts to de-
crease the amount of opioids prescribed.

Subjects also were asked to rate their pain 
and quality of life before SCS. Some subjects 
had SCS implantation up to 10 years prior to 
the phone interview. The variable amount of 
time between SCS implantation and interview 
likely affected subjects’ responses. Chronic 
pain is a moving target. Patients have good 
days and bad days that would likely change 
opinions on SCS benefits on a single phone 
interview. Some patients needed battery re-
placements at the time of the interview (bat-
tery life averaged about 3 to 5 years in our 
study population) and were asked to report 
current levels of pain from the perspective of 
when their batteries were still functional, fur-
ther affecting results. 

CONCLUSIONS
SCS was shown to improve the quality of life 
of US veterans at SLVHCS across a wide va-
riety of metrics, including activities of daily 
living, as well as mental and physical health. 
For veterans with chronic intractable pain 
who have tried and failed more conservative 
treatments, SCS is a great treatment. 
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eAPPENDIX Patient Survey and Pain Outcome Questionnaire
   Questions Response

1 Spinal cord stimulation trial/implant date

2 Would you recommend spinal cord stimulation to other veterans?

3 Diagnosis for spinal cord stimulation

4 Age

5 Body mass index prior

6 Body mass index current

7 Do you have diabetes mellitus?

8 Did you have a permanent implant placed?

9 If yes to 8, was it paddle, 1 lead, or 2 leads?

10 What was the generator name and manufacturer?

11 Were you taking opioids previously? What dosage?

12 If yes to 11, what dose of opioids are you taking currently?

13 Did you have any complications or adverse effects from SCS?

If yes to 13, what was it?

Answer the following questions with a number between 0 and 10  
(0 = none at all, 10 = highest level/all the time).

1 Pain Prior to spinal cord stimulation

2 Pain currently

3 How much did pain interfere with ability to walk prior and currently?

4 How much did pain interfere with ability to carry objects prior and currently?

5 How much did pain interfere with ability to climb stairs prior and currently?

6 How much did pain interfere with ability to walk using your cane prior and currently?

7 How much did pain interfere with ability to bathe prior and currently?

8 How much did pain interfere with ability to get dressed prior and currently?

9 How much did pain interfere with ability to use the bathroom prior and currently?

10 How much did pain interfere with ability to groom prior and currently?

11 How much does pain affect your self-esteem/self-worth prior and currently?

12 How would you rate your physical activity level prior and currently?

13 How would you rate your overall energy level prior and currently?

14 How would you rate your strength/endurance prior and currently?

15 How would you rate your feelings of depression prior and currently?

16 How would you rate your feelings of anxiety prior and currently?

17 How much do you worry about re-injury prior and currently?

18 How safe do you think it is for you to exercise prior and currently?

19 Do you have problems concentrating prior and currently?

20 How often do you feel tense prior and currently?


