
We are reporting on the implantation of a spinal cord stimulator to treat intractable 
radicular pain following a retained bullet fragment in the spinal canal. Such retained 
fragments are associated with risks including pain, neurological deficit, infection, toxic 
effects, and migration. Our patient was a young man with radicular pain and history of 
a gunshot entering the abdomen. Computed tomography of the spine had revealed a 
nearly complete bullet in the right paracentral canal at L4, partially extending into the 
lateral recess. He presented 17 months after his injury with gradually worsening pain 
and parasthesias radiating from the back to the whole right leg and foot. There was 
no weakness. As the patient had failed conservative therapy, procedural options were 
considered. In this case, the potential benefits of epidural steroid injection by any 
approach might not have outweighed risks of infection, related to foreign body and 
local steroid, or possible migration due to mechanical forces during injection. As he 
may well need repeated epidural steroid injections to manage his pain, this increases 
his risk for infection. A percutaneous trial spinal cord stimulation lead was placed, 
with epidural entry well away from the bullet. After good results, a permanent system 
was implanted. There was no evidence of infection or migration, and excellent pain 
relief was achieved. Bullets and other foreign bodies retained in the spinal canal 
can cause progressive neurologic symptoms through reactive tissue formation and 
compression. Spinal cord stimulation can relieve radicular pain while avoiding risks 
associated with altering the location of the offending foreign body.
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Gunshot wounds in the vicinity of the spinal 
canal can result in chronic pain from 
several mechanisms such as spinal/nerve 

root transection, shockwave injury, syringomyelia, 
arachnoiditis, compression of nerve roots by a retained 
fragment, or compression by reactive tissue formation 
around a retained fragment (1). Retained bullet 
fragments that result from gunshot wounds often 
require no intervention, including those in the spinal 
canal, even if they cause pain. 

Specifically, surgical removal of bullet fragments 
from the spinal canal may not result in alleviation of 
pain (2). Attempts to surgically remove the foreign 
body may result in infection, additional injury, or 
migration. Radicular pain caused by a retained bullet 
fragment may be challenging to treat, as the offending 
foreign body is likely to persist unchanged in spite of 
physical or medical treatments, and certain procedures 
for pain may be relatively contraindicated. We are re-
porting on the implantation of a spinal cord stimulator 
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Attempts at conservative treatment such as physi-
cal therapy were unsuccessful and medication trials 
with gabapentin were discontinued due to side effects. 
At this point, interventional options were considered. 
Upon discussion with his radiologist, it was agreed 
that a spinal cord stimulator would be a better option 
than an epidural steroid injection because the retained 
foreign body is in the area of suspected pathology. 
We also spoke with an infectious disease expert who 
opined that one epidural steroid injection may not cure 
his pain and repetitive injections may be necessary. 
However, multiple injections may increase his risk of 
infection given the retained foreign body and repeated 
steroid exposure.

The patient agreed with the recommendation and 
a spinal cord stimulator trial was scheduled. After ob-
taining informed consent, a 25-gauge, 1.5 inch needle 
of 1% lidocaine was injected subcutaneously over the 
entry site and the T12-L1 interlaminar space was identi-
fied under fluoroscopic guidance (Fig. 1). Entering the 
skin at the surface mark corresponding with  the left 
pedicle of the level below, a 15-gauge epidural needle 
was inserted and advanced cephalad and medial toward 
the epidural space, by means of the loss-of-resistance 
technique. A single Advanced Neuromodulation System 
(Plano, TX) lead was introduced into the epidural space 
and advanced to the T9 vertebral body. The patient 
reported adequate coverage of the painful area during 
the test stimulation. The needle was then withdrawn 
under fluoroscopic guidance so that the stimulator lead 
remained in the same position. The lead was secured to 
the skin and the patient continued to report adequate 
stimulation coverage upon discharge. Upon returning 
for removal 2 days later, the patient reported > 90% 
pain relief.

Following positive results from the trial, the pa-
tient decided to proceed with permanent implanta-
tion of the spinal cord stimulator. The stimulator was 
implanted in the operating room 2 weeks post-trial. 
After obtaining written informed consent, the T12-L1 
interlaminar space was identified using fluoroscopy. 
The needle was inserted to the left pedicle of the level 
below and the area was infiltrated with 10 mL of 1% 
lidocaine with epinephrine. As with the trial, a needle 
was inserted and advanced cephalad and medial toward 
the epidural space by means of the loss-of-resistance 
technique. An Octrode™ (Advanced Neuromodulation 
System, Inc., Plano, Texas) spinal cord stimulator lead 
was placed through the needle under live fluoroscopy 

to treat intractable radicular pain following a retained 
near-complete bullet in the lumbar spinal canal.

Case RepoRt

A 22-year-old man was referred to the pain clinic to 
be evaluated for interventional procedures to help with 
radicular pain in his right leg. The patient has a history 
of gunshot wounds to the abdomen – 3 in the ante-
rior left flank and one in the posterior left flank – and 
currently has an inextricable bullet fragment lodged 
in the spinal canal at approximately the L4 level. Since 
his injury 17 months ago, the patient has experienced 
gradually worsening pain and parasthesias along the 
inner aspect of the upper part of the right leg and on 
the outer aspect of the plantar surface of the right foot, 
corresponding to L4-5 and S1 dermatomes.

Fig. 1. Coronal CT of  the lumbosacral spine. (A) The typical 
path of  the L4 nerve root under (B) the pedicle as it exits the 
neural foramen.
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and advanced to the level of the T9 vertebral body in 
the midline (Fig. 2). Lead stimulation testing was per-
formed and adequate coverage of the pain areas was 
obtained.

A longitudinal incision was made at the needle entry 
site and blunt dissection was made down to the fascia. 
The system was anchored to the fascia with an anchor-
ing system and a series of sutures. The pulse generator 
site was then implanted in an area of the right buttock. 
A tunneling device was used and a tunnel was created 
under the skin from the lumbar needle insertion site to 
the pocket in which the pulse generator was implanted 
(Fig. 3). 

The patient continued to report adequate pain 
control in follow-up visits up to 2 months post-implant.

LiteRatuRe Review

A search on PubMed with the keywords retained 
bullet, spinal canal, gunshot wound, and spinal cord 
stimulation produced limited results. The majority of the 
articles stated that bullets retained in the spinal canal 
are considered stable and generally do not require any 
intervention (2,3). However, new onset or progressive 
deterioration of neurological conditions may warrant 
surgical removal (3). Short of removing the bullet itself, 
no articles were found using alternative treatment op-
tions such as steroid injections or spinal cord stimulators.

DisCussion

Retained bullet fragments in the spinal canal can 
be associated with several chronic complications. Pain, 
neurological deficit, infection, toxic effects, and migra-
tion have been described. Neuropathic pain can result 
from spinal cord or nerve root transection or shockwave 
injury, syringomyelia, arachnoiditis, direct compression 
of nerve roots by the retained fragment, or compres-
sion by reactive tissue formation around the foreign 
body (1). A retained fragment can remain in the spinal 
canal without intervention, but cauda equina or pro-
gressive motor deficit may be indications for surgery. 

Surgical removal of bullet fragments carries great 
risks, and may not lead to improved pain or recovery 
of sensory function (4). One of the risks that must be 
considered is the possibility of migration of the bullet 
which could result in exacerbation of symptoms or the 
neurologic condition. Migration of bullet fragments in 
the spinal canal is considered a rare phenomenon, but 
several cases have been reported. Caudal migration 
of bullet fragments can cause compression and cauda 
equina syndrome. In our patient’s case, there was no 
historical evidence of migration or history of markedly 
worsening symptoms.

Short of removing the retained foreign body, 
treatment options in the event that conservative op-
tions are unsuccessful include steroid injections or 

Fig. 2. (A) Octrode lead in the epidural space at T9, and (B) 
interlaminar position of  the introducer needle.  

Fig. 3. (A) Implantable pulse generator and (B) lead, head-
ing to epidural entry site well away from the retained bullet.
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spinal cord stimulator implants. Since in all likelihood, 
the patient would need multiple epidural steroid injec-
tions over the years to control his pain, our infectious 
disease specialist concluded epidural steroid injections 
would lead to an increased infection risk. The spinal 
cord stimulator was the preferred method of treatment 
because the device could be introduced at a level away 
from the retained foreign body and would not affect 
the ability the patient’s body to fight infection as would 
a steroid.

ConCLusion

This is the first reported case of successful spinal 
cord stimulation treatment in a patient with a near-
complete bullet retained in the spinal canal. Bullets 
and other foreign bodies retained in the spinal canal 

can cause progressive neurologic symptoms through 
reactive tissue formation and compression. The 
progressive pain reported by our patient may have 
resulted from this mechanism. It is significant that 
his symptoms and exam findings corresponded to a 
radicular pain pattern with intact nerves, rather than 
central or deafferentation pain, as spinal cord stimula-
tion is more likely to be beneficial for radicular pain. 
This case suggests that spinal cord stimulation may be 
a safe and effective treatment option for radicular 
pain following a retained bullet in the spinal canal 
when bullet extraction and epidural steroid injections 
cannot be done safely. Spinal cord stimulation can 
relieve radicular pain while avoiding risks associated 
with altering the location of the offending foreign 
body or increasing risk of infection.
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