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A B S T R A C T   

Study design: Retrospective cohort study. 
Introduction: Malpractice claims analysis is performed by several specialties to improve quality of patient care 
and to identify areas where physicians can improve their practice to mitigate the incidence of committing 
malpractice. The Food and Drug Administration has flagged over 80,000 injuries caused by spinal cord stimu
lator (SCS), making them the 3rd most flagged medical device. This study analyzed malpractice claims due to SCS 
by querying two legal databases widely used in medicolegal research. 
Methods: Westlaw Edge and VerdictSearch were queried for malpractice cases filed between the years 2000 and 
2022 using the keywords “spinal cord stimulator.” Case inclusion criteria was defined as a plaintiff’s basis of 
litigation resting on a claim of medical malpractice due to SCS. Additional data collected included date of case 
hearing, plaintiff sex and age, defendant specialty, verdict ruling, location of the filed claim, payment or set
tlement amount, and sustained injuries. 
Result: Of the 1773 reviewed cases, 45 cases were included and categorized as battery or implantable pulse 
generator malfunction (35.56 %), lead complications (28.89 %), surgical complications (20.00 %), and miscel
laneous (15.56 %). Four (8.89 %) cases resulted in settlement, 11 (24.44 %) in a plaintiff verdict, and 30 (68.00 
%) resulted in a defendant verdict. Claims filed due to infection related to SCS were more likely to result in a 
defendant verdict (p = .047), whereas claims filed due to neurological deficit were more likely to result in a 
plaintiff verdict (p = .020). The average settlement amount for the 4 cases is $1,975,309.61. 
Conclusion: Our findings suggest obtaining adequate neuroimaging preoperatively with MRIs, disclosing neuro
logical risks specifically paralysis on informed consent, and evaluating radiography intraoperative and post
operatively with anterior-posterior (AP) and lateral x-ray films to ensure proper SCS placement are practices that 
may mitigate malpractice due to SCS. Battery defects and lead complications were the most common grounds for 
SCS-related malpractice claims.   

1. Introduction 

Worldwide, there are nearly 34,000 patients who receive a spinal 
cord stimulator (SCS) implant annually, which is expected to represent a 
market size of $2.8 billion by the year 2025 [1,2]. As chronic pain issues 

continue to affect nearly 20 % of patients in the United States, the in
dications and outcomes of spinal cord stimulators must be scrutinized to 
guide proper treatment options [3]. Though SCS implants are considered 
safe, reversible outpatient procedures, recent reviews have reported a 
30 %–40 % complication rate that includes hardware malfunction, 
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infection, and increased pain [4]. Furthermore, the Food and Drug 
Administration has flagged over 80,000 injuries caused by SCS since 
2008, making them the 3rd most flagged medical device [5]. 

Malpractice litigation costs the nation more than $55 billion annu
ally [6]. Malpractice claims analyses are performed by several medical 
specialties to improve quality of patient care, to identify areas where 
physicians can improve their practice to mitigate the incidence of 
committing malpractice, and to better understand patients’ values 
regarding a certain practice or procedure [7–11]. As neurosurgery and 
orthopedic surgery represent the 1st and 4th most litigious specialties, 
respectively, the importance of analyzing malpractice claims due to SCS 
cannot be understated [12]. Of note, pain medicine specialist litigation 
rates were not included in the study. Given that pain medicine, neuro
surgery, and orthopedic surgery are the most frequent utilizers of SCS, 
our study aimed to identify factors that result in legal disputes regarding 
SCS. To the authors knowledge, the literature has yet to evaluate 
malpractice claims due to SCS. Thus, the aim of our study was to analyze 
and compare malpractice lawsuits pertaining to SCS by querying 
Westlaw Edge and VerdictSearch, two well-established legal databases 
widely used in medicolegal research. 

2. Materials and methods 

2.1. Data source 

Westlaw Edge (Thomson Reuters, Eagan, MN) and VerdictSearch 
(ALM Media Properties, LLC, New York, NY) were queried for medical 
malpractice cases filed between the years 2000 and 2022. VerdictSearch 
is a database of more than 250,000 claims evaluated in the United States 
of America federal as well as state court systems, while Westlaw is a 
consolidation of over 40,000 smaller legal databases. VerdictSearch 
includes cases from all categories of litigation with the exception of 
criminal law, while Westlaw is fully comprehensive in its catalog with 
domestic as well as international cases captured in its repository. 
However, Westlaw and VerdictSearch are not necessarily all-inclusive, 
and cases settled outside of the judicial system or without formal 
registration may not be included. Nonetheless, these databases are still 
considered to be leading commercial providers for legal research within 
the professional legal community and have been extensively used for 
legal research in several medical and surgical specialties including or
thopaedics. While the majority of studies review cases from one data
base or the other, we opted to review both databases and exclude 
duplicate claims to ensure a more comprehensive analysis was achieved. 

2.2. Data gathering 

Querying Westlaw and VerdictSearch using the keywords “spinal 
cord stimulator” and “dorsal column stimulator” our search yielded 
1383 and 390 results, respectively. Cases were reviewed and classified 
by four independent reviewers (SK, EW, KA, & DB) based on the 
grievance(s) levied by the plaintiff. Discrepancies between reviewers 
were resolved by a fifth reviewer (WC). Cases were then deemed for 
inclusion based on whether or not the grievance(s) was directly related 
to spinal cord stimulator. Inclusion criteria for case relevance were 
defined as a plaintiff’s basis of litigation resting on a claim of medical 
malpractice due to spinal cord stimulator. Data collection was per
formed using Microsoft Excel version 16.58 (Microsoft Corporation, 
2022, Redmond, WA, USA). Additional data collected included date of 
case hearing, plaintiff sex and age, defendant specialty, verdict ruling, 
location of the filed claim, payment or settlement amount, and sustained 
injuries. 

2.3. Statistical analysis 

SPSS version 28 (IBM Corporation, 2021, Armonk, NY, USA) was 
utilized for all statistical analyses with statistical significance defined as 

p < .05. Descriptive statistics utilized means and standard deviations 
(SD) for case and demographic data. To assess for homoscedasticity, we 
utilized homogeneity of variance tests and regression residual plots. We 
used Q-Q plots and Kolmogorov-Smirnov tests to assess for normality of 
data. To assess correlations among demographic and case data, Pear
son’s correlation tests were constructed. To assess differences based on 
the plaintiff’s sex and age, we used independent sample t-tests with 
Levene’s test for equality of variances. We used Pearson’s Chi-squared 
test to identify differences for categorical variables. Case differences 
based on defendant specialty were analyzed using one-way analysis of 
variance (ANOVA) with Bonferroni and Tukey corrections. 

3. Results 

A total of 1773 cases were reviewed from the Westlaw and Ver
dictSearch databases. Of these, 1728 were excluded as their basis of 
litigation was not specifically due to SCS (see Fig. 1). Of the remaining 
45 cases, 16 (35.56 %) were due to battery or implantable pulse 
generator (IPG) malfunction, 13 (28.89 %) were due to lead complica
tions, 5 (11.11 %) were due to infection, 4 (8.89 %) were due to un
specified SCS defect, 3 (6.67 %) were due to malpositioned SCS, 2 (4.44 
%) were due to hematoma and paralysis, 2 (4.44 %) were due to scar
ring, 2 (4.44 %) were due to negligence - one from improper preoper
ative planning and one unspecified, and 1 (2.22 %) was due to allergic 
reaction to SCS (see Table 1). Claims filed due to infection related to SCS 
were more likely to result in a defendant verdict (p = .047), whereas 
claims filed due to neurological deficit were more likely to result in a 
plaintiff verdict (p = .020) (see Table 2). 

Four (8.89 %) cases resulted in settlement, 11 (24.44 %) a plaintiff 
verdict, and 30 (68.00 %) resulted in a defendant verdict. Fifteen (33.33 
%) cases involved a pain management specialist, 10 (22.00 %) involved 
a neurosurgeon, 2 (4.44 %) involved an orthopedic surgeon, and 18 
(40.00 %) involved an unspecified physician. Among pain specialists, 6 
cases resulted from battery defects, 4 from lead defects, 1 from infection, 
from scarring, 1 from neurological deficits, and 2 unspecified griev
ances. Among neurosurgery, 2 cases arose from battery defects, 2 from 
malpositioning of SCS, 2 from lead defects, 2 from hematoma, and 2 
from infection. Among orthopedics, 1 case arose from allegations of 
scarring and 1 from neurological deficits. 29 (64.44 %) of cases were 
filed against the SCS manufacturer and 16 (35.56 %) were filed against 
the physician. Of the 29 cases filed against the SCS manufacturer, 20 
(68.97 %) resulted in a defendant verdict and 9 (31.03 %) resulted in a 
plaintiff or settlement verdict. Of the 16 cases filed against the physi
cian, 10 (62.50 %) cases resulted in a defendant verdict and 6 (37.5 %) 
resulted in a plaintiff or settlement verdict. Case outcomes (settlement, 
plaintiff, or defendant ruling) did not statistically vary based on whether 
or not the physician was a pain management specialist or surgeon (p =
.814). The average settlement amount for the 4 cases is $1,975,309.61 
(see Table 3). 

Regarding battery issues, battery type and life were specified in 6 and 
3 cases respectively, and the remaining cases did not specify either. 
Among these 6 cases, there were 5 rechargeable batteries and 1 non- 
rechargeable. For the rechargeable batteries, the 3 of the devices were 
from St. Jude, 1 was from Medtronics, and 1 was unspecified. For the 
one cited non-rechargeable battery, the manufacturer was Medtronics. 
In the three rechargeable battery cases with a mentioned battery life
span, the average life span was about 8 months. Of these, the only case 
that resulted in a plaintiff verdict also described “painful and powerful 
shock” associated with the battery. 

Regarding lead defects in these cases, there was one instance where a 
defective lead led to revision surgery which resulted in an epidural he
matoma that caused paraplegia for the patient below T6. The case did 
not specify where the lead was placed. After the initial SCS trial period, 
no x-ray was taken to determine if lead migration accounted for the 
absent pain coverage to his left leg, and the patient was consequently 
given an $800,000 settlement. Another settlement of $301,238.45 was 
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awarded to a patient whose SCS became infected after the leads punc
tured the plaintiff’s skin nine days after the implantation stage and were 
subsequently reinserted after being exposed to air. No further descrip
tion of the mechanism of injury was provided in the legal documents. 

Regarding hematoma formation, the first of these cases involved a 
spinal canal hematoma at the base of the lumbar spine that formed after 
the removal of a failed SCS, resulting in complete paralysis below the 
waist for the plaintiff. The lead type and description about whether this 
was the trial or implantation stage was not given. Another case details a 
spinal cord hematoma that was not identified despite the plaintiff 

reporting he did not have weight-bearing capabilities immediately 
following the surgery. Even after a successful trial stage, this patient 
required 2 surgeries for the implantation phase due to misplaced SCS 
placement during the first procedure. Although the patient expressed 
their inability to ambulate, the neurosurgeon’s note detailed the patient 
was able to bear weight and he was discharged with a missed hematoma. 
The two plaintiffs were given settlement amounts of $4,500,000 and 
$1,550,000 respectively. 

Regarding cases that cited “negligence”, lack of preoperative imag
ing in one patient led to incomplete paralysis at the thoracic level and 

Fig. 1. This flow sheet illustrates the inclusion and exclusion criteria for malpractice claims from Westlaw Edge and VerdictSearch databases.  
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below after the implantation of a paddle lead SCC. The surgeon failed to 
conduct CT myelogram and/or MRI at the thoracic level to diagnose a 
preexisting thoracic spinal stenosis. Despite resistance during initial 
placement, the surgeon continued with the operation. Specifically, the 
surgeon failed to ensure appropriate fit of the implant prior to SCC 
placement. The location of the SCS implant, information about whether 
this was the trial or implantation stage, and the method used to ulti
mately diagnose the thoracic stenosis was not discussed. This patient 
developed paralysis and was awarded $750,000. 

Six (13.33 %) cases were filed in Georgia, 4 (8.89 %) in Delaware, 4 
(8.89 %) in Louisiana, 4 (8.89 %) in Ohio, 4 (8.89 %) in Texas, 3 (6.67 
%) in California, 3 (6.67 %) in Florida, 3 (6.67 %) in Indiana, 2 (4.44 %) 
in Michigan, 2 (4.44 %) in Mississippi, 2 (4.44 %) in New York, 2 (4.44 
%) in Oklahoma, 2 (4.44 %) in Virginia, 1 (2.22 %) in Illinois, 1 (2.22 %) 
in Oregon, 1 (2.22 %) in Pennsylvania, and 1 (2.22 %) in Utah. Due to 
insufficient power for subgroup analysis based on state of filed claim, we 
did not analyze case outcomes based on state location. 

Case outcomes (settlement, plaintiff or defendant ruling) did not 
statistically vary based on the SCS manufacturer type—St. Jude, Boston 
Scientific Corp., or Medtronic (see Table 4). 

4. Discussion 

This study analyzed the reasons for malpractice claims filed due to 
SCS. Claims of battery defects were the most frequent basis for litigation 
(26.7 %), of which 66.7 % were specifically due to a short battery life. As 

Table 1 
Categorization of included cases per basis of litigation.  

Basis of Litigation (n = 45) Category Description 

Alleged SCS/IPG 
malfunction (16) 

Short battery life (8) 
Nonfunctional battery 

charging (2) 
Unspecified battery defect 

(2) 
Overheating (2) 
Electrical shocks (2) 

Basis of litigation was injury due to unforeseen SCS 
or IPG malfunction 

Alleged lead complications 
(13) 

Improper lead attachment 
(4) 

Broken leads (3) 
Malpositioned SCS (3) 
Unspecified lead defect 

(3) 

Basis of litigation was injury due to alleged lead 
migration and complications 

Alleged SCS surgical 
complication (9) 

Infection (5) 
Hematoma/paralysis (2) 
Scarring (2) 

Basis of litigation was injury due to SCS surgical 
complication 

Miscellaneous/unknown (7) 
Unspecified SCS defect 

(4) 
Damage due to negligence 

(1) 
Improper pre-operative 

planning (1) 
Allergy (1) 

Basis of litigation was negative outcome due to 
implantation into stenotic spinal canal, negligent 
patient care, and patient allergy to SCS 

Table 1: This table outlines the basis of litigation for the included cases in this 
study. Alleged SCS/IPG malfunction, lead complications, surgical complications, 
and miscellaneous were the four categories the cases were divided into. 

Table 2 
Case reasons per settlement, defendant, or plaintiff ruling.  

Reason for Malpractice 
Claim 

Defendant Verdict 
n (%) 

Plaintiff Verdict or 
Settlement n (%) 

p 

Scarring 2 (%) 0 (%) .306 
No Scarring 28 (%) 15 (%)  
Overheating/electric 

shocks 
3 (%) 1 (%) .711 

No overheating/electric 
shocks 

27 (%) 14 (%) 

Nerve damage/ 
paralysis 

1 (%) 1 (%) .609 

No nerve damage/ 
paralysis 

29 (%) 14 (%) 

Malpositioned SCS 2 (%) 1 (%) 1.000 
No malpositioned SCS 28 (%) 14 (%) 
Lead defect 5 (11.1 %) 5 (11.1 %) .205 
No lead defect 25 (55.6 %) 10 (22.2 %) 
Infection 5 (%) 0 (%) .047 
No infection 25 (%) 15 (%) 
Hematoma/Paralysis 0 (0 %) 2 (4.4 %) .020 
No hematoma/ 

paralysis 
30 (%) 13 (%) 

Battery Defect 7 (%) 5 (%) .237 
No battery defect 23 (%) 10 (%) 
Allergic Reaction 1 (%) 0 (%) .313 
No allergic reaction 29 (%) 15 (%) 
Unspecified Problem 4 (%) 0 (%) .138 
No Unspecified 

Problem 
26 (%) 15 (%) 

Table 2: Claims filed due to infection related to SCS were more likely to result in 
a defendant verdict (p = .047), whereas claims filed due to neurological deficit 
were more likely to result in a plaintiff verdict (p = .020). 

Table 3 
Description of malpractice cases due to SCS.  

Number of Cases per Outcome 

Outcome n n% 

Defendant 30 66.67 % 
Plaintiff 10 22.22 % 
Settlement 5 11.11 %  

Number of Cases per Specialty of Practitioner 

Overall Cases per Specialty 

Specialty n n% 

Neurosurgeon 10 22.00 % 
Orthopedic Surgeon 2 4.44 % 
Pain management 15 33.33 % 
Unspecified 18 40.00 %  

Neurosurgeon (n = 10) 

Outcome n n% 

Defendant verdict 6 60.00 % 
Settlement 3 30.00 % 

$4,500,000 
$1,550,000 
$800,000 

Plaintiff verdict 1 10.00 % 
Orthopedic Surgeon (n ¼ 2) 
Defendant verdict 1 50.00 % 
Settlement 1 50.00 % 

$750,000 
Pain Management (n ¼ 15) 
Defendant verdict 13 86.67 % 
Plaintiff verdict 2 13.33 %  

Unspecified (n = 18) 

Outcome n n% 

Defendant verdict 10 55.56 % 
Plaintiff verdict 7 38.89 % 
Settlement 1 5.55 % 

$301,238.45 

Table 3: Discusses overall outcomes (defendant/plaintiff/settlement verdict 
with the physician as defendant), followed by outcomes of the lawsuits stratified 
by specialties involved as defendants. The average settlement amount for the 4 
cases is $1,975,309.61. 

S. Kejriwal et al.                                                                                                                                                                                                                                



Interventional Pain Medicine 2 (2023) 100376

5

non-rechargeable pulse generators typically have a battery life of 2–5 
years, patients filed lawsuits when their device required multiple sur
geries within 1 year [13]. Regarding battery manufacturers, we did not 
find a difference in the case outcome based on whether St. Jude, Med
tronic, or Boston Scientific Corp. was the battery manufacturer. 41.6 % 
of patients with battery defects encountered painful electrical shocks 
originating from the site of the SCS implant. The FDA published a report 
in 2008 describing increased incidence of inadequate pain control and 
battery charging problems as the two most common patient and device 
reported problems respectively and urged care providers to trial stim
ulation for 3–7 days looking for 50 % pain reduction [5]. 

A previous study found that lead migration was the most cited 
complication for SCS (23 %) [14]. In our study, alleged lead defects 
incited litigation in 22.2 % of cases. Although we found no significant 
difference in incidence between paddle and percutaneous lead migra
tion, studies have documented that percutaneous leads tend to have 
increased migration rates [15]. As SCS lead defects represent 50 % of the 
cases with settlement or plaintiff verdict, it is clear that informing pa
tients of lead risks preoperatively is crucial to avoid litigation. 

The SCS trial also serves as an important checkpoint for monitoring 
leads, as obtaining X-ray data intraoperatively and post-trial can check 
for lead migration and optimal lead placement [16]. Osborne et al. 
prospective study demonstrated that in addition to intraoperative X-ray 
imaging, imaging at the end of the trial period can detect lead migration 
due to patient’s transferring after surgery and resumption of daily ac
tivity. Thus, post-operative imaging can help with adjusting lead 
placement for the implantation stage. 

In addition to postoperative imaging, our review of these cases 
identify the lack of preoperative imaging as a potential cause for liti
gation. It is necessary that physicians follow the Neurostimulation 
Appropriateness Consensus Committee’s recommendations for preop
erative MRI or CT to assess for spinal anatomy abnormalities that may 
increase risk for serious neurologic injury [17]. A recent retrospective 
study found that preoperative MRIs affected SCS placement and man
agement in 22 % of 160 cases [18]. 

While the average settlement amount for our cases was 
$1,975,309.61, the settlement amounts described in literature vary 
greatly based on physician specialty and surgical procedure. However, 
to contextualize the settlements of this study, recent reviews of ortho
pedic surgery and neurosurgery malpractice claims described in the 
Westlaw legal database the mean settlement value was $1,570,833 and 
$1,300,000 respectively [19,20]. No data reviewing the average 
malpractice settlements amount for pain medicine specialists was found 
in Westlaw. 

Although improved surgical techniques and preventative strategies 
have lowered the SCS infection rate to 3.1 %, infections continue to be a 
common reason for SCS malpractice claims (11.11 % of claims) [21]. 

However, our findings demonstrate malpractice claims filed on the 
grounds of an infection due to SCS are more likely to result in a defen
dant ruling. 

Contrastingly, this study found that cases filed on grounds of SCS 
resulting in hematoma or paralysis were more likely to result in a set
tlement ruling. When comparing SCS to non-SCS laminectomies, previ
ous literature has found a 300 % higher risk of SCS-associated hematoma 
formation despite the smaller nature of the procedure [22]. In our study, 
hematomas were the basis of litigation for 2 cases, both of which 
resulted in settlement. These cases demonstrate the importance of 
obtaining a thorough patient consent disclosing procedural risks and 
complications. 

4.1. Limitations 

This study is not without several limitations. While we used two of 
the leading commercial providers of legal research both within the 
professional legal as well as medical communities, neither repository 
captures all filed malpractice claims within the legal system. It is esti
mated that 72 % of malpractice claims are dropped, denied, or dismissed 
prior to trial or settlement [23]. Correspondingly, it is possible that some 
malpractice claims due to SCS were not accessible for analysis in this 
study as they were not part of formal judicial registration. As a result, we 
by no means intend to make claims that our study was entirely 
comprehensive of all malpractice claims due to SCS. Rather, the cases 
reviewed in our study likely represent only a sampling of all malpractice 
claims due to SCS. Another limitation of our study is that not all court 
documents possessed detailed descriptions of the patient medical his
tory. The granularity of detail and medical jargon varied on an un
standardized, case-by-case basis. Furthermore, this study is limited due 
to its subjective nature, whereby the categorization of the cases 
reviewed was performed in a qualitative manner, with reviewers clas
sifying cases based on the perceived interpretation of case details. While 
this subjectivity was, in part, accounted for by the use of multiple in
dependent reviewers, there may be some degree of inherent variation in 
classification that stems from the study methodology. 

5. Conclusion 

Our findings suggest obtaining adequate neuroimaging preopera
tively with MRIs, disclosing neurological risks specifically paralysis on 
informed consent, and evaluating radiography intraoperatively as well 
as postoperatively with anterior-posterior (AP) and lateral x-ray films to 
ensure proper SCS placement are practices that may mitigate malprac
tice due to SCS. Battery defects and lead complications were the most 
common grounds for SCS-related litigation. Case outcomes did not sta
tistically vary based on whether or not the physician was a pain man
agement specialist or surgeon. Claims due to SCS infection were more 
likely to result in a defendant verdict, whereas claims filed due to he
matoma and resultant paralysis were more likely to result in a plaintiff 
verdict. 
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Table 4 
Manufacturer outcomes per settlement, defendant, or plaintiff ruling.  

Manufacturer Defendant 
Verdict n (%) 

Plaintiff Verdict or 
Settlement n (%) 

p 

St. Jude 9 (81.8 %) 2 (18.2 %) .288 
Medtronic or Boston 

Scientific Corp. 
21 (61.8 %) 13 (38.2 %)  

Medtronic 7 (63.6 %) 4 (36.4 %) 1.000 
St. Jude or Boston 

Scientific Corp. 
23 (67.6 %) 11 (32.4 %) 

Boston Scientific Corp. 5 (55.6 %) 4 (44.4 %) .454 
Medtronic or St. Jude 25 (69.4 %) 11 (30.6 %) 

Table 4: Compares the likelihood of defendant vs. plaintiff/settlement verdicts 
for all SCS related causes of litigation against the three manufacturers seen in 
this paper: St. Jude, Medtronic, and Boston Scientific Corp. The P value describes 
whether one manufacturer had statistically significant different defendant/ 
plaintiff/settlement versus the other two manufacturers. Case outcomes (set
tlement, plaintiff or defendant ruling) did not statistically vary based on the SCS 
manufacturer type—St. Jude, Boston Scientific Corp., or Medtronic. 
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