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Case Report

Spinal epidural hematoma and permanent paraplegia following
spinal cord stimulator implantation: a case report
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Background: Spinal cord stimulators (SCS) have gained widespread popularity as an intriguing tool for
managing chronic neurogenic pain. Despite the growing adoption of SCS as a therapeutic approach, there
is a lack of demonstrated efficacy. The clinical utilization of SCS is on the rise, despite potential severe
complications and the absence of clear evidence supporting its therapeutic benefits.

Case Description: We present a challenging case of acute spinal epidural hematoma secondary to SCS
placement in a liver transplant recipient. The patient exhibited acute bilateral leg weakness, sensory deficits,
and urinary dysfunction, 2 days after SCS placement. Urgent surgical decompression was performed 3 days
after the permanent placement of the SCS. Even with multiple debridement procedures the patient did not
regain any function and remained paraplegic. This case underscores the importance of vigilant monitoring
post operatively and timely intervention when epidural hematomas develop. The patient’s intricate medical
background, encompassing liver transplantation and chronic immunosuppression, contributed to the
complexity of the case. Given these evident co-morbidities, the justification for SCS should have been
unequivocal. However, what we observe is a vague clinical indication with minimal consideration for the
associated risks.

Conclusions: This case highlights the need for cautious consideration of SCS due to its serious and lasting
side effects in treating chronic back pain. Surgeons should reevaluate the widespread use of SCS, advocating
for reserved usage in controlled trials until therapeutic benefits are firmly established. Despite potential
pain relief, the risk of complications, including spinal epidural hematoma, should not be underestimated.
Further research is urged to understand therapeutic benefits and assess short- and long-term complications

comprehensively.
Keywords: Spinal epidural hematoma; spinal cord stimulators (SCS); paraplegia; case report
Submitted Dec 08, 2023. Accepted for publication Feb 20, 2024. Published online Aug 02, 2024.

doi: 10.21037/jss-23-139
View this article at: https://dx.doi.org/10.21037/jss-23-139

A ORCID: 0009-0002-9820-6025.

© AME Publishing Company. 7 Spine Surg 2024;10(3):576-582 | https://dx.doi.org/10.21037/jss-23-139


https://crossmark.crossref.org/dialog/?doi=10.21037/jss-23-139

Journal of Spine Surgery, Vol 10, No 3 September 2024

Introduction

Spinal cord stimulators (SCS) are increasingly recognized
as a successful therapy for chronic pain, providing an
alternative to long-term reliance on opioid medications.
This sizable patient demographic presents significant
opportunities for advancements in the field, benefiting
both patients and corporations offering these alternative
solutions. The use of SCS has seen substantial growth in
the past two decades. The global market for spinal cord
stimulation devices is projected to reach US $2.8 billion by
2025 (1).

The exploration of targeting the spinal cord to modulate
pain was initially introduced in a groundbreaking paper
published by Science in 1965 (2). Over time, various
treatments have emerged, including injection-based
therapies and radiofrequency ablation, aiming at the spinal
cord. While both treatment modalities may provide short-
lived benefits, they often require frequent and ongoing
procedures. In contrast, spinal cord stimulation aims to
overcome these limitations by offering longer-term pain

Highlight box

Key findings

* Rare case report of spinal cord stimulators (SCS) placement leading
to spinal epidural hematoma with resulting permanent paraplegia.

* Even with decompression within 24 hours, the reversal of
paraplegia may not be guaranteed.

What is known and what is new?

* Reoperation after SCS is common, often due to lead migration
or misplacement; SCS have significant risks such as epidural
hematoma, but permanent deficits are rarely reported. The benefits
of SCS beyond placebo are unclear, with recent Cochrane reviews
questioning previous literature, and a recent randomized control
trial showing no difference between SCS and placebo.

e Swift identification and debridement, while crucial, may not
always guarantee the resolution of severe complications, such as
paraplegia. Traditional pre-operative coagulation assessments may
prove insufficient in evaluating the bleeding risk among individuals
with a history of liver transplant, potentially imparting a misleading
perception of hemostatic stability.

What is the implication, and what should change now?

® Restrict SCS use to controlled trials pending additional research
on therapeutic benefits.

* Conduct short-term and long-term studies on SCS patients,
particularly those with complex medical histories, to assess
complications and long-term risks. Implement closer outpatient
follow-up within 3 days of SCS placement to identify potential

complications early.
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relief with fewer necessary interventions.

The placement of a SCS entails a subcutaneous
implantable pulse generator connected to two electrodes,
with leads extending into the epidural space posterior to the
spinal cord dorsal columns. Although the exact mechanism
underlying the pain-alleviating effects of SCS remains not
fully understood, animal studies indicate the significance
of the inhibitory neurotransmitter y-amino butyric acid
(GABA) in SCS analgesia (3).

As the popularity of SCS rises, the literature has raised
questions about therapeutic benefits, leading to an increased
focus on complications. The rates of complications are still
quite debatable, but multiple large retrospective studies
have consistently identified hardware-related issues as
the most common postoperative complication. A recent
study by Papadopoulos et a/. highlighted lead migration
or misplacement as the most frequent indication for
reoperation (4). While serious adverse events are rare,
they significantly impact SCS usage. A study by West et al.
specifically examined hematoma incidence, revealing 0.81%
overall and 0.32% neuraxial (5).

Several innovations in SCS focus on reducing
complication rates. A widely accepted risk mitigation
method involves a trial period for patient selection,
where electrodes are temporarily placed in the epidural
space, keeping the generator outside the body. In other
innovative areas, the settings and electrical properties like
high frequency and burst SCS have been hypothesized to
have an impact on complications (6). Additionally, dorsal
root ganglion (DRG) stimulation has shown a decreased
incidence of lead migration (7).

This case report is crucial as it underscores a severe
complication linked to SCS. Recent systematic reviews
have raised doubts about previous conclusions, stressing the
necessity for additional studies with strong methodologies.
The severe adverse event highlighted in this report should
serve as a cautionary signal regarding the use of SCS.
Considering the current literature and this case report, it
might be advisable to limit the use of SCS to trials until a
definitive therapeutic benefit is established.

The objective of this report is to scrutinize existing
literature to discern the therapeutic efficacy, or lack thereof,
of SCS. Emphasis will be placed on the documented
occurrences of permanent deficits associated with SCS in
the literature, and strategies to mitigate these potential
risks in the future. We present this article in accordance
with the CARE reporting checklist (available at https://jss.
amegroups.com/article/view/10.21037/jss-23-139/rc).
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Case presentation

A 70-year-old married Caucasian male presented to the
emergency room in distress, experiencing acute bilateral
leg weakness, sensory deficits, and difficulty urinating
3 days after receiving a permanent SCS. His medical history
included type 2 diabetes, hypertension, and a history of liver
adenocarcinoma, with a liver transplant in February 2023.
He had a complex surgical history, including a diagnostic
abdominal laparoscopy in 2019 and lumbar spine surgery
in 1980. The patient, a former alcohol abuser, ceased
alcohol intake after being diagnosed with liver cirrhosis in
2022. Chronic back pain was his main concern post-liver
transplant.

Five months before undergoing SCS placement, the
patient sought the spine surgeon for the management of
chronic back pain. The surgeon diagnosed the patient with
thoracic and lumbar spondylosis, radiculopathy, costal
chondritis, and intercostal neuralgia. Traditional pain
medications were limited due to contraindications post-
liver transplant. Six weeks of conservative therapy and two
epidural spinal injections showed minimal improvement.
A trial of the SCS resulted in a self-reported 70% pain
reduction at an appointment 1 week following the
placement. The decision for permanent surgery was made,
performed without complications on September 25th, with
same-day discharge.

Upon arrival at the emergency room 2 days following the
permanent placement of the SCS, the patient underwent
a comprehensive evaluation, including a neurological
assessment and radiological studies. The neurological
examination performed by the emergency room (ER)
physician revealed bilateral 1/5 strength in the lower
extremities, with significantly diminished reflexes bilaterally.
Bilateral radicular paresthesia was observed below the T9
nerve distribution. Inspection of the surgical site showed
it to be clean, with no notable warmth or erythema.
Minimal tenderness to palpation was noted at the surgical
site. The computed tomography (CT) scan indicated
significant edema surrounding the previous surgical site;
however, the presence of hardware made it challenging to
form a clear clinical impression. These evaluations paired
with his recent history of placement of a SCS revealed an
alarming scenario: the possibility of an acute spinal epidural
hematoma.

The orthopedic surgeon who had placed the SCS was
consulted. Due to the critical nature of the situation the
patient was taken to the operating room for immediate

© AME Publishing Company.

Baur and Lustig. SCS leading to paraplegia—a rare case report

surgical exploration and intervention 3 days after the
permanent placement of the SCS. Intraoperative findings
revealed a hematoma at the laminectomy bed, which
was promptly evacuated. The SCS device was carefully
removed, and exploration of the battery pack site uncovered
another sizable hematoma. All wounds were methodically
explored to address potential bleeders, and once hemostasis
was achieved, the surgical wounds were closed in layers.

The emergent debridement surgery proceeded without
complications, and the patient was admitted to the
surgical unit for continued care. Over the next 24 hours,
the orthopedic and medical services conducted frequent
neurologic assessments. Unfortunately, there was no
improvement in the patient’s neurologic deficits, and he
continued to exhibit bilateral leg weakness and sensory
deficits, as well as bladder and bowel dysfunction.

Given the persistent neurologic deficits and the high
suspicion of recurrent hematoma, a magnetic resonance
imaging (MRI) was obtained on the second day following
the initial surgery. The MRI confirmed the presence of
a large fluid collection extending from the level of T6 to
the site of the laminectomy at T8, further suggesting a
hematoma as the culprit for spinal cord compression. A
second debridement procedure was scheduled promptly,
taking place less than 36 hours after the patient’s initial
presentation to the ER.

The second surgical intervention involved re-entering
the previous laminectomy site at T'8. The incision was
extended 3 cm cephalad to the level of T6. Intraoperatively,
a large hematoma was identified, compressing the spinal
cord within the laminectomy bed. The hematoma was
gently removed and dissected, revealing that it extended
from T9 to T6. After thorough debridement, the spinal
cord was palpated through the dura confirming the
absence of any residual hematoma and ensuring adequate
decompression. To reduce the likelihood of recurrent
hematoma formation, a Jackson-Pratt drain was placed
to facilitate continuous drainage of the space where the
hematoma had initially formed.

Despite extensive surgical interventions illustrated
in Figure 1, the patient’s neurologic deficits persisted
postoperatively. The absence of sensory and motor recovery
led to the recommendation of an intensive inpatient spinal
cord rehabilitation program by physical therapist (PT) and
occupational therapist (OT) specialists, aiming to regain leg
function.

The patient’s dedication to rehabilitation was admirable,
but the outlook for functional recovery is uncertain.
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April 2023
Debilitating back pain

e Trial of spinal cord stimulator was placed

 Follow up in Sept found 70% reduction in
pain

* Decision made to proceed with permanent
surgery on Sept 25th.

Sept 25th
Permanent SCS placement

* Patient arrives in the emergency
room with acute bilateral leg
weakness, sensory deficits, and
decreased ability to urinate.

Sept 29th
Urgent laminectomy

* MRI confirms a large fluid collection from T6 to
T8, indicating recurrent hematoma and spinal
cord compression.

* Second debridement procedure less than 36 hours
after initial surgery.

® Large hematoma removed, extending from T9 to
T6. Jackson-Pratt drain was placed to prevent
recurrent hematoma.

Oct 2023
Comprehensive rehabilitation
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* Patient presents to spine surgeon with back pain,
diagnosed with thoracic and lumbar spondylosis,
radiculopathy, costal chondritis, and intercostal
neuralgia.

¢ Conservative therapy attempted for six weeks;
epidural spinal injections administered with
minimal improvement.

Aug 28th
Trial SCS

The permanent SCS was placed as
an outpatient procedure with no
intraoperative complications.

Sept 28th
ER presentation

¢ Patient undergoes immediate surgical exploration
and intervention, 3 days after SCS placement.

e Intraoperative findings include hematoma at the
laminectomy bed, which is evacuated. Spinal cord
stimulator device removed, revealing another
hematoma at the battery pack site.

* Wounds closed after achieving hemostasis

Sept 30th
Second debridement

* No strength was regained following the
second debridement

¢ PT and OT evaluated the patient and
recommended comprehensive inpatient
rehabilitation

Figure 1 Timeline of events. SCS, spinal cord stimulators; ER, emergency room; MRI, magnetic resonance imaging; PT, physical therapist;

OT, occupational therapist.

Profound neurologic deficits and substantial spinal cord
compression have had a significant impact. The situation
is further complicated by a delayed diagnosis, occurring
3 days after the initial procedure, and the need for two
debridement procedures. The first debridement, performed
urgently, took place on the morning of the 4th day post-
operatively due to the patient’s late presentation and the
extensive emergency department workup.

Patient perspective

The following survey was obtained 2 months after his

© AME Publishing Company.

discharge from hospitalization.

“I'm banging in there. Though my leg strength hasn’t fully
returned, I'm adjusting to my new reality, which comes with
added challenges. Who would bave thought I would be able to
get a liver transplant with less deficits than this spine stimulator.
Despite the difficulties, I've been grateful for the amazing care
and support from my medical team and loved ones throughout
this journey.”

Ethical statement

"To ensure full compliance with ethical standards and respect
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for the patient’s autonomy, a meticulous procedure was
followed. Initially, the patient was approached, and the
purpose, scope, and potential benefits of the case report,
along with any associated risks or implications, were
explained. Addressing any questions or concerns the patient
may have had. Upon the patient expressing willingness to
be included, a detailed written informed consent form was
presented. This document delineated the study’s objectives,
the patient’s rights, and the confidentiality of personal
information. The patient had the opportunity to review
the form, seek clarification, and make an informed decision
without any undue pressure. Following the acquisition
of their signature, the consent form was securely stored
to maintain patient confidentiality and adhere to ethical
guidelines. This procedural approach ensured the patient’s
autonomy and rights were respected throughout the
development of the case report. All procedures performed
in this study were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
Written informed consent was obtained from the patient for
publication of this case report and accompanying images.
A copy of the written consent is available for review by the
editorial office of this journal.

Discussion

While the theoretical framework behind these devices
appears highly promising, the data supporting their efficacy
is less conclusive. The literature on SCS presents a distinct
dichotomy, possibly attributed to the robust theoretical
foundation coupled with compelling incentives for the
companies involved.

The growing utilization of spinal cord stimulation can
be linked to misleading assertions propagated by studies
marked with significant bias and flawed methodologies (1).
In a 2019 study by Lamer ez 4/, spinal stimulation showed
a higher responder rate and pain improvement, but 11 of
the 12 studies were industry-sponsored. The only non-
industry sponsored study found no difference in outcomes.
The overall quality assessment using AMSTAR-2 rated
it as moderate (8). Another study in 2020 by Duarte ez al.
reported a reduction in pain scoring with a greater effect
than placebo. However, this review received a low to
moderate AMSTAR-2 rating due to conflicts of interest
among authors and poor methodology (9).

In 2021, O’Connell ez al. published an intervention
review with a robust methodology. In their study, they
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found all randomized control trial (RCT) results to have
a high risk of bias (10). They also found poor quality and
large inconsistencies in the reporting of adverse events.
The authors’ conclusions were: “We found very low-certainty
evidence that SCS may not provide clinically important benefits
on pain intensity compared to placebo stimulation.” (10).

Following the insightful findings of O’Connell et 4l., a
clear demand arose for unbiased randomized control trials.
In response, Hara er al. conducted a placebo-controlled,
crossover, randomized clinical trial published in 7AMA
in 2022. Involving 50 patients, the study revealed no
significant difference in self-reported back pain change from
baseline (11). Notably, Hara ez al’s study was the first to
publish intermediate results of such a trial. At the 6-month
follow-up, no significant difference in pain-related disability
was observed among the 34 patients who completed post-
trial follow-up (12).

Long-term outcomes were also assessed in the large
retrospective comparative analysis by Dhruva ez 4/. (13). In
the propensity-matched population of 7,560 patients, they
found SCS placement was not associated with a reduction in
opioid use or nonpharmacologic pain interventions at 2 years.

Expanding upon O’Connell ez #.’s seminal systematic
review, Traeger et al. conducted a comparable review.
Like O’Connell’s study, Traeger identified a significant
prevalence of high detection and performance bias in
the randomized control trials they examined, attributed
to insufficient blinding and selective reporting (14). The
authors drew similar conclusions from their findings:
“Data in this review do not support the use of SCS to manage
low back pain outside a clinical trial. Current evidence suggests
SCS probably does not have sustained clinical benefits that would
outweigh the costs and risks of this surgical intervention.” (14).

While extensively promoted as non-invasive and generally
safe in various literature papers, SCS carry the potental for
causing severe disability. Notably, there is a limited amount
of reporting in the literature on permanent paraplegia arising
from a SCS. To our knowledge, occurrences of hematoma
in relation to SCS have been infrequently mentioned,
and permanent paraplegia has never been discussed in the
literature. Furthermore, a more thorough evaluation of the
literature reveals that studies without financial interests show
minimal therapeutic benefits.

This case report highlights the serious consequences of
spinal cord epidural hematomas, an extremely uncommon
event. Remarkably, the deficits observed in this case did
not show swift resolution after decompression, which is a
rarity in itself. Another notable aspect of this report is the
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detailed exploration of the patient’s medical history and the
discussion surrounding their eligibility as a SCS candidate.

The literature on hematomas associated with spinal
cord stimulation is limited. A retrospective analysis of
12,297 patients reported only 15 cases of hematomas within
a 90-day period (15). A systematic review by West et al.
found a hematoma incidence of less than 1%, with neuraxial
hematomas occurring in less than 0.5% of cases (5).
Notably, the study did not report any instances of
permanent paraplegia due to neuraxial hematomas; a single
case reported paraplegia, but the patient recovered after
debridement with no significant deficits (16).

In the absence of specific guidelines for spinal epidural
hematomas post SCS placement, we can adopt the
recommended approach for managing spontaneous spinal
epidural hematomas to mitigate potential adverse outcomes.
A multicenter study conducted by Fukui ez 4/. underscored
the significance of the time elapsed from onset to
debridement as a critical prognostic factor. In their findings,
surgery was typically conducted around 24 hours after the
onset of symptoms (17).

The American Society of Pain and Neuroscience (ASPN)
acknowledges the need for clinical guidance in patients
with chronic bleeding disorders. Lee et a/. highlight the
inadequacy of relying solely on common coagulation tests
for pre-surgical assessment (18). The ASPN recommends
detailed discussions and patient education, particularly in
cases involving chronic bleeding disorders.

The indications for the SCS trial were vague, with
the patient managing chronic back pain with opiates and
experiencing improvement with steroid injections. Minimal
precautions were taken for severe medical comorbidities.
The main precaution implemented involved the trial period
of SCS. However, evaluating the effectiveness of the SCS
trial encountered limitations due to its exceptionally short-
term follow-up, potentially influenced by the placebo effect.

Our case emphasizes the importance of impartially
recognizing and assessing the risks associated with medical
comorbidities when evaluating therapeutic benefits. In
addition to preoperative discussions, it underscores the
significance of promptly addressing neurological deficits
following SCS placement to prevent severe consequences
resulting from delayed diagnosis and treatment. To mitigate
the risk of spinal epidural hematoma, particularly in patients
with bleeding disorders, we concur with Traeger et 4/. in
advocating for the restriction of SCS use to clinical trials
until a proven therapeutic benefit is established (14).
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Conclusions

This case underscores the imperative for exercising
heightened caution when considering the utilization of
SCS. The gravity of the serious and enduring side effects
necessitates thorough deliberation when opting for SCS
over medical management in the treatment of chronic back
pain. Our case report emphasizes the need for surgeons to
reassess the widespread application of SCS, advocating for
its reserved use in controlled trials until the therapeutic
benefits are unequivocally established.

While SCS have the potential to offer pain relief, it is
imperative not to underestimate the potential complications,
such as spinal epidural hematoma. There is a call for further
research to gain a deeper understanding of the genuine
therapeutic benefits and to comprehensively evaluate the
potential for serious complications in both the short and
long term.
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