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Case Report

A Report of Paraparesis Following Spinal Cord
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Background: Spinal cord injury has been reported as a rare complication of spinal cord
stimulation (SCS). A review of the literature shows a very low incidence of neurological
injury after spinal cord stimulation trial, implantation and revision. The most common
reported complication is equipment failure without neurologic injury. The incidence
of spinal cord injury after SCS trial, implantation and revision is unknown. There have
been limited reports of neurologic injury secondary to dural puncture, infection, cord
contusion, actual needle penetration of the spinal cord and epidural hematoma.

Study Design: A report of 4 cases.

Objective: To report 4 occurrences of neurological complication after spinal cord
stimulator implantation.

Methods: Four patients are presented who were admitted to an acute spinal cord
rehabilitation hospital over a 4-month period. All 4 patients presented with paraparesis
after spinal cord stimulator trial or implantation. One of the injuries is secondary to
cord contusion, while the other 3 are secondary to cord compressions. Two of these
compressions are due to epidural hematomas and one secondary to implantation in the
setting of broad based thoracic disc herniations. The clinical cases are presented as well
as a review of the literature.

Results: All 4 patients had the electrodes and neurostimulators successfully removed
prior to their acute rehabilitation admissions. At discharge from acute inpatient
rehabilitation, one patient continued to experience complete paraplegia, 2 patients had
incomplete paraparesis and one had fully recovered all of his neurologic function.

Conclusion: SCS is considered a safe procedure. Further investigation into the true
incidence of neurologic injury after SCS is warranted.

Key words: spinal cord stimulation, spinal cord injury, rehabilitation, pain, epidural
hematoma, cord contusion, disc herniation
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pinal cord stimulation (SCS) was introduced
over 40 years ago as a treatment for chronic
low back pain (1). Several randomized control
trials have established SCS as a viable treatment option
for complex regional pain syndrome (CRPS), chronic
back and leg pain (CBLP) and failed back surgery

syndrome (FBSS) (2-6). One large study found SCS to
be particularly effective for FBSS with predominant
leg pain of neuropathic radicular origin (7). SCS has
also been applied in the treatment of ischemic limb
pain and intractable angina (8,9). In the United States,
current indications for SCS are neuropathic pain, pain
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of FBSS, or CRPS (10). From an economic standpoint,
there is evidence that suggests that for CRPS and
FBSS, SCS may be more cost effective that traditional
management (6,11).

SCS works by placing an electrode in the epidural
space that stimulates the dorsal columns inducing par-
esthesia that can replace the pain. The types of elec-
trodes used most frequently are plate or paddle elec-
trodes and round shaped electrodes. Paddle electrodes
are inserted through a small laminotomy or laminec-
tomy (8).

Spinal cord stimulator implantation has been re-
ported to be generally safe (8,9). Most of the research
on safety and efficacy of spinal cord stimulators has
been in case series and case reports (8,9). A systematic
review by Turner et al (4) in 2004 reported the overall
complication rate to be 34%. Most reported complica-
tions were reported to be minor and included need for
stimulator revision or removal (33%), equipment failure
(10%), pain in region of hardware (5.8%), and superfi-
cial infection (4.5%) (4). The overall incidence of lead
migration alone has been reported to be 5.7 to 13.5%
(12-13). Turner at al (4) found no reports of neurologic
related events. A systematic review by Taylor et al (8)
also in 2004, found the overall complication rate to be
43%. The most common complications were found to
be electrode or lead dysfunction (27 %), extension cable
problems (10%), CSF leaks (7%), and infections (6%) (9).
Again no neurologic related complications were report-
ed. A prospective observational study by Kemler et al
(5) in 1997 found that 11% of patients undergoing test
spinal cord stimulation suffered intradural puncture,
though complications were limited to temporary head-
ache. Adverse events published in case reports include
epidural hematoma, subdural hematoma, acute renal
failure, allergic reaction and epidural abscess (14-20). In
2007, Meyer et al (18) published a report of quadripare-
sis following dural puncture and intramedullary place-
ment of leads. Barolat et al (9) describe a case in which
a patient suffered a spinal cord injury resulting in quad-
riplegia after needle penetration in the lower cervical
cord. Several authors suggested that the true incidence
of neurologic complications of spinal cord stimulation
may be under-reported.

We present 4 cases of neurologic injury after SCS
implantation. Two cases involve injury secondary to
epidural hematoma; one case involves injury secondary
to cord contusion and one injury secondary to thoracic
disc herniation. The clinical courses and outcomes are
presented.

CasE #1

The patient is a 59-year-old man with a history of
chronic back and leg pain and FBSS. Several years prior
to presentation he underwent L5 laminectomy and L5-
S1 posterior fusion for chronic low back pain with ra-
diation to the posterior legs. The surgery did not relieve
his symptoms. He underwent implantation of a spinal
cord stimulator with bipolar leads. This procedure re-
sulted in improvement of his lower extremity symptoms
but did not affect his low back pain.

The patient sought a second opinion on his back
pain from another physician. Together, it was decided
that the patient would undergo a spinal cord stimula-
tor revision with placement of triplolar paddle leads
and T8 and T9 laminectomy with the goal of improving
the patient’s back pain.

On date of surgery, the patient was placed un-
der monitored anesthesia care. First, the 2 previously
placed electrode leads and the associated neurostimu-
lator were removed. Next, a T8 and T9 laminectomy was
performed. The surgeon noted difficult dissection due
to the presence of scarring of the dura to the underly-
ing lamina. Tripolar paddle leads were placed and the
screening cable was then connected to the screener for
trial spinal cord stimulation. The patient was noted to
have excellent coverage of his painful area of the low
back and both legs.

When the patient awoke from anesthesia, he
noted right greater than left lower extremity weak-
ness. He also had difficulty urinating. He reported a
band-like loss of sensation around his lower abdo-
men. On post-operative day #1, neurostimulator and
leads were removed. The patient reported that fol-
lowing removal of leads, he had improved strength
in his left lower extremity. His right leg weakness,
sensory symptoms and bowel/bladder symptoms did
not change.

The patient worked with physical therapy and was
reportedly walking with a rolling walker with assistance.
He was discharged to home on post-operative day #2.
Patient returned to the emergency department (ED) 3
hours later complaining of ongoing sensory changes,
inability to void, and inability to ambulate secondary
to right leg weakness. The patient received IV steroids.
An MRI was performed on post-operative day #3 show-
ing no evidence of cord compression or epidural hema-
toma. MRI was repeated on post-operative day #5 and
did show slight signal enhancement at the T8/T9 level
(Fig. 1). He continued to have right leg weakness, and
sensory changes.
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Fig. 1. MRI showing T2 signal change at T8/T9 as well as post operative changes consistent with recent laminectomy.

He was transferred to an inpatient rehabilitation
hospital 8 days after the SCS revision. Manual motor
strength testing in the lower extremity revealed hip flex-
ion to be 1/5 on the right and 5/5 on the left. Hip exten-
sion was 1/5 on the right and 5/5 on the left. Knee exten-
sion was 1/5 on the right and 4/5 on the left. Knee flexion
was 1/5 on the right and 4/5 on the left. Ankle dorsiflex-
ion was 1/5 bilaterally, plantar flexion was 1/5 bilaterally
and EHL was 1/5 bilaterally. Sensation was normal to LT
and pinprick to T5. Sensation was diminished bilaterally
in the T6 -T11 dermatomes. Sensation was absent at the
T12 - S1 on the right and present but diminished on the
left. Perianal sensation was present but diminished.

The patient participated in comprehensive inter-
disciplinary rehabilitation. The patient experienced full
return of motor strength in the left leg, but only partial
return on the right. At discharge, the patient was walk-
ing with a rolling walker and minimum assistance. He
was voiding volitionally but was still using a suppository
nightly. His discharge American Spinal Injury Associa-
tion (ASIA) exam was consistent with a T8 ASIA D spinal
cord injury.

CasE #2

The patient is a 44-year-old male with a 10-year his-
tory of chronic low back pain and peripheral neuropa-

thy localized to his bilateral lower extremities second-
ary to diabetes mellitus (DM).

The patient underwent consultation with neu-
rosurgery for his lower extremity pain. Spinal cord
stimulator trial was reportedly successful and without
complications. He underwent placement of spinal cord
stimulator and leads without any acute post operative
complications. Patient was discharged from the hospi-
tal having reportedly experienced significant symptom
alleviation. However on post-operative day #5; patient
noted an acute development of new mid back pain as-
sociated with rapid progressive weakness and motor
loss to his bilateral lower extremities. There was associ-
ated urinary retention. The pattern of weakness began
in this right lower extremity and then progressed to
the left lower extremity. The onset was acute and pro-
gressed over the course of several hours.

The patient was taken to a local ED and was trans-
ferred the same day to the facility where the surgery
had been performed. Post transfer; patient was started
on intravenous methylprednisolone protocol. A thorac-
ic CT myelogram and CT thoracic spine with intrathecal
contrast were performed. Study results indicated evi-
dence of an epidural hematoma which extended 2 lev-
els above the area of spinal cord stimulator placement
(Fig. 2). Complete blood count (CBC) and coagulation
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Fig. 2. CT Myelogram. The possibility of a block or epidu-

ral hematoma at this level cannot be excluded.

studies were normal. The patient was not on any anti-
platelet medications or anticoagulants. On post-op-
erative day #5, the patient underwent a thoracic T8-9
laminectomy with excision of epidural hematoma and
removal of spinal cord stimulator electrodes. Per report;
there were no post-operative complications and the pa-
tient tolerated the procedure well. A follow up MRI of
the thoracic spine revealed cord edema at T8 through
the conus medullaris and a large herniated disc at T8/9
and T9/10.

The patient was transferred to acute inpatient re-
habilitation. Initial exam demonstrated 0/5 strength in
his lower extremity bilaterally. His L2-S3 motor levels
were 0/5 bilaterally. His sensation was normal approxi-
mately to the T8 level. At the time of discharge, he was
at a supervision level for manual wheelchair transfers,
activities of daily living, bladder and bowel program.
His discharge American Spinal Injury Association exam
was consistent with a T8 ASIA A spinal cord injury.

CasE #3

The patient is a 66-year-old female with a history
of chronic low back pain and failed back surgery syn-
drome (FBSS). She had previously undergone decom-
pressive laminectomies at the L3, L4 and L5 levels.
The patient complained of persistent and progressive
low back pain.

She then underwent a spinal cord stimulator trial
with successful lead placement. Immediately after
the procedure, as the technician was adjusting the
settings on the external spinal cord stimulator, the
patient experienced sudden low back pain with bilat-
eral lower extremity dysesthesias followed by lower
extremity paralysis. The trial leads were removed and
emergent MRI of the lumbar spine was performed.
MRI revealed moderate to severe canal stenosis at L1/
L2 and L2/L3 with epidural hematoma and air span-
ning T9 to L2-3 and mass effect increasing the canal
narrowing at the L1/L2 and L2/L3 levels (Fig. 3). Com-
plete blood count (CBC) and coagulation studies were
normal. The patient was not on any anti-platelet
medications or anticoagulants. She then underwent
decompressive thoracic and lumbar laminectomies of
the T11 through L2 levels that same day.

She transferred to an acute inpatient rehabilita-
tion hospital 20 days after her decompressive surgery.
She complained of persistent low back pain, bilateral
left greater than right lower extremity weakness,
and decreased sensation in her bilateral legs. She had
neurogenic bowel and bladder. Manual muscle testing
revealed bilateral 5/5 right hip flexion and 2/5 left hip
flexion strength. Exam also revealed bilateral 4/5 toe
dorsiflexion and ankle planar flexion strength, and
2/5 knee extension and ankle dorsiflexion strength.
Deep tendon reflexes were 2/4 at the bilateral patella
and Achilles tendon. She had negative Babinski re-
flexes and normal tone bilaterally. Her sensation was
intact to light touch and pinprick from C2 to T7 and
diminished below T8. Patient demonstrated intact cli-
toral-anal-reflex and voluntary anal contraction.

Upon completion of her acute inpatient reha-
bilitation stay, she had recovered full motor strength
in bilateral lower extremities. At discharge, she was
modified independent with limited community am-
bulation and had full bladder and bowel function
recovery. Her discharge American Spinal Injury Asso-
ciation exam was consistent with a T7 ASIA D spinal
cord injury.
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Fig. 3. MRI of the lumbar spine revealed moderate to severe canal stenosis at L1/L2 and L2/L3 with hemorrhage and epidural
air spanning T9 to L2-3 and mass effect increasing the canal narrowing at the L1/L2 and L2/L3 levels.

ChasE #4

The patient is a 55-year-old female with a history
of chronic low back pain and bilateral leg pain with
associated numbness. She has a history of 2 previous
lumbar fusion surgeries. She continued to experience
low back and leg pain and she complained of mild of
mid-thoracic pain.

She underwent spinal cord stimulator trial which
was reported as successful without any complications.
She then underwent spinal cord stimulator implanta-
tion with leads extending to the T8-9 level. There were
no peri-operative adverse events. Three days post oper-
atively, she developed worsening numbness and weak-
ness in her legs with progressive inability to move her
left lower extremity and some voluntary movement in
the right lower extremity. Neurological examination at
that time reportedly revealed 2/5 strength throughout
her bilateral lower extremities.

The spinal cord stimulator was removed and the
patient underwent an MRI scan which showed a large
thoracic disk herniation at T6-7, 7-8 and 8-9 with spinal
cord edema and severe thoracic spinal stenosis. The pa-
tient was placed on IV steroids. CT scan of the thoracic
spine showed multilevel partially calcified disc hernia-
tions at T6-7, 7-8 and 8-9 (Fig. 4). At T6-7 there was a
large partially calcified anterior soft tissue density sus-
picious for a large calcified disc herniation with severe
central canal compromise, reducing the AP diameter of
the thecal sac to 5 mm. At T7-8 there was a large left

Fig. 4. T2-weighted MRI images post SCS removal show-
ing a broad based thoracic disk herniation at T6-7, 7-8
and 8-9 with spinal cord edema and severe thoracic spinal
stenosts.

paramedian disc herniation. At T8-9 there were calcifi-
cations in the anterior canal contributing to severe cen-
tral canal stenosis.
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The patient was then taken to the operating room
for a 2-stage procedure. Stage 1 consisted of a left sid-
ed thoracotomy with discectomies performed at T6-
7, 7-8, and 8-9. This was followed by arthrodesis and
fusion at these same levels. Stage 2 consisted of de-
compressive laminectomy from at T7-9 with posterior
instrumentation and fusion from T6 through T10.

Post operatively, the patient had no additional
complications but did have severe pain which was
managed with morphine and oral oxycodone. She un-
derwent physical therapy and occupational therapy.
She was reportedly at a maximal assist level for bed to
chair transfers.

She was transferred to acute inpatient rehabili-
tation 12 days after surgery. Initial exam showed 3/5
strength in her right hip flexors, knee extensors and
ankle dorsiflexors and 4/5 strength in her long toe ex-
tensors and ankle plantar flexors on the right. She had
progressed to 1/5 strength in her left lower extremity
hip flexors, knee extensors, ankle dorsiflexors, plantar
flexors and long toe extensors and she was rated at T11
ASIA C. At the end of the patient’s inpatient rehabilita-
tion stay of 33 days, she had 4/5 strength in her left
ankle dorsiflexors, plantar flexors and long toe exten-
sors. Also on the left, she had 2/5 strength in her left
hip flexors and 3/5 strength in her knee extensors. She
required the use of a wheelchair and rolling walker for
ambulation. She required maximal assistance for stair
climbing. The patient was to continue outpatient physi-
cal therapy and occupational therapy upon discharge
from inpatient rehabilitation. Her discharge American
Spinal Injury Association exam was consistent with a
T11 ASIA Cspinal cord injury.

Discussion

Spinal cord stimulation (SCS) is indicated as a treat-
ment for complex regional pain syndrome (CPRS),
chronic back and leg pain (CBLP) and failed back sur-
gery syndrome (FBSS) (5-9). Spinal cord stimulation is
also used in the treatment of ischemic limb pain and
intractable angina (5-9).

This case series suggests that neurologic injury is
a rare but serious possible complication of spinal cord
stimulator trial and placement. We present 2 cases of
epidural hematoma, one of cord contusion, and one of

cord edema secondary to thoracic disc herniations. In all
4 cases the injury area included the T8-9 level. Although
epidural hematoma may be spontaneous, it often fol-
lows minor trauma, which would include spinal cord
stimulator placement with or without lumbar puncture.
Mechanical compression of the cord causes both an im-
mediate and secondary injury (21). Immediately there
is damage to the neural tissue and other soft tissues
including endothelial cells of the vasculature. There is
also secondary injury thought to be due to immune sys-
tem reactions, oxidative damage, calcium and excito-
toxicity (22).

This case series underscores the need for extreme
caution and careful patient selection in performing
spinal cord stimulator trial, implantation, or revision.
Prior studies have demonstrated the importance of
maintaining a high index of suspicion for thoracic disc
herniations in patients with unexplainable mid- back or
torso pain with or without sensorimotor deficits (23).
We agree with the authors of these studies who have
advocated the use of MR imaging prior to spinal inter-
ventional procedures in these patients. Careful consid-
eration should also be given to patients with abnormal
hemotologic or coagulation studies, and for patients
on anti-platelet medications or anticoagulants. In the
event of neurologic injury, leads should be removed im-
mediately and, in the setting of cord compression, rapid
decompression should be performed.

ConcLuUSsION

This case series underscores the need for extreme
caution and careful patient selection in performing spi-
nal cord stimulator trial, implantation, or revision.

Spinal cord injury resulting in paraparesis should
be noted in the risk-benefit discussion with the patient
as a possible complication of spinal cord stimulator
placement or revision. Further investigation into poten-
tial complications of this SCS and their true incidence is
warranted.
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