
Background: Complications reported from percutaneous disc decompression (PDD) 
include discitis, anaphylaxis (with chemonucleolysis), instability, increased back pain, 
and reherniation. To the best of our knowledge, there is no report of epidural fibrosis 
occurring with any of the many types of PDD.

Objective: To document a case of epidural fibrosis following PDD with coblation 
technology (Nucleoplasty), a previously unreported complication of this procedure.

Design: Case report.

Methods: Details are presented on a 46-year-old man’s history, diagnostic test results, 
treatments, and progression of his symptoms. 

Results: Following PDD with coblation technology at L5-S1, the patient noticed im-
provement in his left lower extremity radicular symptoms and low back pain. He con-
tinued to improve over the following week to near complete relief. He resumed his 
normal activities. Three months post treatment, he experienced a recurrence of his ra-
dicular pain with a diminished left Achilles reflex. A subsequent MRI showed improve-
ment of the previous left paracentral protrusion at L5-S1 along with a new contrast 
enhancing soft tissue mass. This mass, consistent with epidural fibrosis, was located 
in the left antero-lateral spinal canal and encased the left S1 nerve root. On the pa-
tient’s next follow-up visit, he reported spontaneous resolution in his symptoms. He 
had stopped all pain medications and returned to his usual activities. 

Conclusion: This case is the first reported occurrence of epidural fibrosis following 
percutaneous lumbar disc decompression. 
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The amount of surgical dissection for treatment 
of lumbar disc herniation has reduced over 
time with the utilization of the microscope 

and minimally invasive techniques. Although overall 
success is very good in well selected patients (1), this 
treatment has well-known risks. Ivanic et al described 

the post-discectomy syndrome, of which one known 
cause is epidural fibrosis (2). In a study of 1,500 
patients undergoing unilateral single-level open 
microdiscectomy, the incidence of epidural fibrosis 
was reported between 18 and 37%, depending upon 
the technique (3). Epidural fibrosis is also reported to 
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with prolonged sitting. He also described a burning 
sensation into his left buttock and posterolateral 
thigh, radiating to the lateral calf and foot. This was 
associated with numbness in the lateral toes of the left 
foot. Symptoms were exacerbated by sitting and lack 
of sleep. They improved with stretching exercises and 
ibuprofen. Positive findings on initial exam included 
tenderness in the left lower lumbar paraspinal muscles 
and in the sacral sulcus, and tight hamstrings on the 
left compared to the right. The remainder of his mus-
culoskeletal and neurologic exam was unremarkable. 
A MRI of the lumbosacral spine was most notable for 
an L5-S1 left paracentral protrusion. This protrusion 
measured 5 mm in AP diameter and caused displace-
ment of the left S1 nerve root in the lateral recess (see 
Fig. 1). There was mild dessication with 45% narrow-
ing of the L5-S1 disc on the T2 sagittal images.

Having failed more conservative treatments in 
the preceding months, the patient decided to proceed 
with epidural steroid injections. A mixture of 1 mL of 
DepoMedrol, 80 mg/mL, and 3 mL 1% lidocaine was 
equally divided between left L5-S1 and S1-2 transfo-
raminal injections. At his one week follow-up appoint-
ment, he noted an 80% improvement in pain. He had 
minor residual numbness in the left toes and mild in-

contribute in 8–14 % of cases of failed back surgery 
syndrome (4,5).

The pathophysiology of epidural fibrosis is rela-
tively well understood following surgical discectomy. 
Fibroblasts from damaged erector spinae muscles 
overlying the surgery site follow the extension of the 
postoperative hematoma into the vertebral canal (6). 
Patients having an extensive epidural scar have been 
shown to be 3.2 times more likely to experience recur-
rent radicular pain than those patients with less ex-
tensive epidural scarring (7). When symptomatic, epi-
dural fibrosis is difficult to treat and often refractory 
to conservative measures (8). The primary indication 
for surgical treatment of epidural fibrosis is failure of 
conservative treatment. However, it requires time-con-
suming meticulous dissection, and is potentially dan-
gerous with notoriously unpredictable results (2,9).

Percutaneous treatment of radicular symptoms 
from disc herniations is possible when the hernia-
tion is small and contained. These treatments include 
chemonucleolysis, automated percutaneous lumbar 
discectomy (APLD), percutaneous laser discectomy 
(LASE, Clarus Medical, Minneapolis, MN), percutane-
ous mechanical discectomy (DEKOMRESSOR, Stryker 
Instruments, Kalamazoo, MI), and percutaneous plas-
ma discectomy (Nucleoplasty, Arthrocare, Austin, TX). 
These treatments all have their associated limitations, 
variable success rates, and complications including in-
creased low back pain, recurrent disc herniation, disci-
tis, hematoma of the iliopsoas muscle, scarring of the 
annulus, new numbness and tingling, and anaphylactic 
reaction to chymopapain (10-18). Overall complication 
rates are much lower than those reported with open 
surgical discectomy (13). To our knowledge, epidural 
scarring has not been reported as a complication of 
any of the many types of percutaneous disc decom-
pression.

Case RepoRt

A 46-year-old man presented with complaints of 
episodic lower back pain radiating to his left lower 
extremity for the past 3 years. This pain began insidi-
ously during a time when he was teaching aerobics. 
He was initially diagnosed with piriformis overuse 
syndrome secondary to aerobics. He improved with 
physical therapy. However, over time he experienced 
relapses with increasing frequency and severity until 
the symptoms became unremitting. This prompted his 
evaluation in our clinic.

He described lower back spasms that occurred 

Fig 1. Pre-treatment T2 weighted axial MRI image at L5-S1 
showing left paracentral L5-S1 protrusion with small AP di-
ameter (arrow), displacing the left S1 nerve root in the lateral 
recess. 
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termittent left lower extremity pain. Over the follow-
ing weeks he gradually resumed his usual activities.

Three months later he experienced a recurrence 
of his previous symptoms. He elected to repeat the 
epidural injections. This time he reported no improve-
ment, and he requested more definitive treatment. 
We considered open surgical microdiscectomy versus 
percutaneous disc decompression. Given the small size 
of the protrusion, the likelihood of success with open 
surgical discectomy was less favorable (19). Given this, 
along with the lower potential morbidity of percuta-
neous treatment compared to surgical microdiscecto-
my, and the lack of objective neurologic impairment 
related to the L5-S1 protrusion, the risk/benefit profile 
favored percutaneous treatment. The patient elected 
to proceed.

Percutaneous disc decompression with coblation 
technology (Nucleoplasty) was performed under mild 
conscious sedation. Communication was maintained 
with him throughout the procedure. The low inclina-
tion of the L5-S1 disc and the height of the iliac crest 
required a needle entry point that was more cephalad 
than desired, resulting in a needle trajectory slightly 
off parallel to the L5-S1 disc space. Despite this, the 
17-gauge introducer needle was placed into the disc 
in a single pass by a left posterolateral approach. The 

needle entered the left posterolateral annulus in the 
targeted “safe triangle” (20). The treatment wand 
was placed through the needle and the proximal and 
distal lesion limits were marked (Fig. 2). As is standard, 
6 channels were created in the disc. A lateral fluoro-
scopic image was obtained between each movement 
of the wand to prevent accidental migration of the 
needle position. The entire procedure went as expect-
ed. The patient experienced pain only during injection 
of initial local anesthetic, and during needle puncture 
of the disc annulus.

Within one hour of treatment he reported im-
provement in his left lower extremity symptoms and 
low back pain. The improvements continued over the 
following days to near complete relief. Two weeks 
after the procedure, he began gentle stretches and 
isometric core strengthening exercises under the di-
rection of a physical therapist. Over the following 2 
weeks, he progressed to a lumbosacral stabilization 
program. Within 6 weeks of treatment, he had re-
sumed his usual activities. 

Three months later, he returned to clinic with a 
recurrence of pain in his left lower extremity along 
with lower back pain. He denied any numbness or 
tingling associated with these symptoms. He was us-
ing a heating pad and taking ibuprofen for his pain. 

Fig 2. AP and lateral fluoroscopic images of  the Nucleoplasty wand at the distal lesioning limit. Proximal limit was retracted 
approximately 1 cm.
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Physical exam showed a change in his reflexes from 
prior examinations with a reduced left ankle muscle 
stretch reflex, 1/4, compared to 2/4 right ankle and bi-
lateral patellar muscle stretch reflexes. Otherwise his 
examination was unremarkable. Due to the subtle new 
neurologic change following a recurrence of radicular 
pain, along with the known risk of reherniation and 
other potential complications following discectomy, a 
gadolinium-enhanced MRI was ordered. 

This MRI showed an interval increase in the size of 
the left paracentral extra-axial mass at L5-S1 (Fig. 3). 
Adjacent to this was a large new soft tissue mass encas-
ing the left S1 nerve root. On axial T1 and T2 images it 
was isointense to the adjacent disc. This mass enhanced 
brightly on post contrast images, consistent with epi-
dural fibrosis (Figs. 4 and 5). 

The patient returned 2 weeks later to review his 
MRI findings. He reported a spontaneous resolution of 
his symptoms over the days following the MRI. He had 
no residual back or leg pain. Given the improvement 
of his symptoms, no further treatment or tests were 
initiated. He was encouraged to resume his regular ac-
tivities. At follow-up 3 months later, he remained pain 

Fig 3. Post-treatment T2 weighted axial MRI image at L5-
S1 showing an interval increase in the size of  the left para-
central extra-axial mass (black arrow).

Fig 4. Post-treatment T1 weighted axial MRI image of  the 
same lesion at L5-S1.

Fig 5. Post-treatment gadolinium-enhanced axial MRI im-
age at L5-S1 showing significant contrast enhancement of  
the same lesion (white arrows), consistent with epidural 
fibrosis. The left S1 nerve root is encased in fibrotic tissue 
(black arrow).
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free and had returned to his pre-morbid activity level. 
Currently, more than 2 years since his percutaneous 
discectomy, he continues without complaints of back 
pain or leg pain.

DisCussion

The incidence of postoperative epidural fibrosis re-
ported with surgical microdiscectomy varies from 18% 
to 37%, depending on the surgical technique (3). To 
our knowledge, epidural fibrosis has never been previ-
ously reported as a complication of percutaneous disc 
decompression. There is one report of scarring occur-
ring within the disc itself, without extension into the 
epidural space, following APLD (14). In this case the 
author speculates that the fibrosis was beneficial and 
provided stabilization for the adjoining segments. 

Reported complications of percutaneous disc de-
compression include discitis, hematoma, increased 
low back pain, anaphylaxis (with chemonucleolysis), 
instability, new numbness and tingling, and reher-
niation (10-18). Currently, the most commonly used 
techniques employ a laser (LASE), an auger suctioning 
device (DEKOMPRESSOR), and plasma ablation (Nu-
cleoplasty). Of these, Nucleoplasty was the first to be 
FDA approved and has been studied the most in the 
lab and in clinical trials. 

Nucleoplasty is a relatively new, minimally inva-
sive procedure that utilizes a low-heat radiofrequency 
process to remove nucleus from the disc. The theoreti-
cal advantage is that it avoids thermal damage and 
tissue necrosis. The radiofrequency is concentrated at 
the tip of a specialized wand. When applied to a con-
ductive medium, it causes highly ionized particles to 
form around energized electrodes. These energized 
particles create a plasma field that destroys organic 
molecular bonds. The by-products of this process are 
elementary molecules and low molecular weight in-
ert gases, which are eliminated from the disc via the 
needle. 

Chen et al (21) observed the histologic findings 
under a light microscope in 2 porcine cadavers after 
Nucleoplasty. The histologic findings suggested that 
it achieves volumetric reduction of disc tissue without 
overt thermal or structural damage to the adjacent tis-
sues. However, because this was not an in vivo study, 
the effects in a living human remain uncertain. 

The Nucleoplasty plasma ablation technology, 
termed “Coblation,” has been used extensively in ton-
sillectomies, facial resurfacing, and arthroscopic surger-
ies including chondroplasty, debridement, meniscecto-
my, lateral release, ligament tightening, synovectomy, 

and patellar retinacular tightening (22). Even with this 
extensive use, there is only one report of scarring fol-
lowing Coblation (23). The authors describe the case 
of a 50-year-old woman who underwent facial resur-
facing on the lower eyelids with Coblation therapy. 
Two days postoperatively she developed a pale white 
area on the left lower eyelid, consistent with thermal 
damage. It ulcerated and then healed with scarring. 

Lee et al (24) described the incidence of subto-
tal ionized field ablation of the tonsils and found the 
main complication to be post-tonsillectomy hemor-
rhage. Non-hemorrhagic complications included ody-
nophagia, nausea, vomiting, swelling that spontane-
ously resolved, rash, and a prolonged foreign body 
sensation. Scarring was not a reported complication. 
Uribe et al studied 130 patients who received chon-
droplasty using the Coblation method and reported 
no complications indicative of treatment failure (25). 
Bhagia et al (10) recently studied 49 patients who un-
derwent percutaneous disc decompression by Cobla-
tion and found that the most common complications 
were short-term increased pain at the needle inser-
tion site, increased back pain, and paresthesias. We 
could find no other studies that have reported compli-
cations from application of Coblation technology.

It is unclear what caused epidural fibrosis in the 
patient reported here. His only prior invasive treat-
ments were transforaminal epidural corticosteroid in-
jections one month and 6 months prior to the percu-
taneous disc decompression. We are unaware of any 
reported cases of epidural fibrosis from an epidural 
corticosteroid injection, so this is an unlikely cause. 
Some have suggested that epidural fibrosis may occur 
as a result of a chronic disc herniation, however re-
search shows otherwise (26). The 17-gauge introduc-
er needle entered the disc lateral to the area of the 
observed fibrosis (Fig. 3). There was no direct trauma 
from the needle or the Nucleoplasty treatment wand 
in the region of the fibrosis demonstrated on MRI. 
A recent study showed that Nucleoplasty treatment 
does alter the inflammatory cytokines in the disc by 
up-regulating those responsible for tissue healing 
(27). It is possible that, in select patients, this response 
is exaggerated causing an overproduction of granula-
tion tissue at the site of injury. 

The available data is not adequate to determine 
if any of these or other factors caused the epidural 
fibrosis observed in this patient. Epidural fibrosis is a 
previously unreported complication of percutaneous 
disc decompression, and should be included in the list 
of potential complications.
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