
Epidural fibrosis is a contributing factor to the persistent pain that is associated with failed back surgery syndrome (FBSS) 
and other pathophysiologies, particularly as it inhibits the passage of regional medications to areas responsible for pain. 
Therefore, effective mechanical detachment of epidural fibrosis can contribute to pain reduction and improve function 
in FBSS patients. In this report, we describe the successful treatment of FBSS patients with epidural adhesiolysis using a 
Fogarty catheter via the transforaminal approach. (Korean J Anesthesiol 2014; 66: 169-172)
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CC

The incidence of failed back surgery syndrome (FBSS) follo-
wing lumbar spinal surgery is commonly reported to be between 
10 and 40% [1]. FBSS has a major negative impact on a patient’s 
quality of life and functional status, and is more disabling than 
other forms of common chronic pain [2]. Thus, effective man-
agement is of great importance in patients with established 
FBSS. Epidural fibrosis is a common occurrence following spi-
nal surgery and is an important causative factor of FBSS [3]. It 
has been suggested that lysis of epidural adhesions can reduce 
epidural fibrotic tissue and improve the delivery of administered 
drugs to the target lesion, thereby reducing pain. To our knowl-
edge, however, there is no definitive treatment modality that 
removes epidural fibrosis. By utilizing Fogarty balloon catheters 

to lyse the fibrotic tissue in the epidural space, we were able to 
successfully treat patients with refractory FBSS.

Case Reports

Case 1

A 62-year-old female presented at our hospital complaining 
of pain in the left buttock and a tingling sensation in the left L5 
dermatome. Eight months prior, the patient’s left leg pain did 
improve after undergoing discectomy at the L5-S1 level, but 
her pain recurred and she still had the tingling sensation in her 
left leg. Her visual analogue scale (VAS) score for pain was 8 
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out of 10 and her functional score on the Oswestry Disability 
Index was 56%. Examination revealed normal motor power and 
sensation in the lower extremities, and normal pulsation of the 
dorsalis pedis and tibial arteries. The results of the straight leg 
raise test of the left leg were negative. She complained of leg pain 
after walking for 20 meters, and an epidurogram performed 
after discectomy indicated filling defects in her left side at the 
L5-S1 level. She was treated with 900 mg/day of gabapentin and 
a transdermal fentanyl patch (25 μg/hr). We performed percuta-
neous epidural adhesiolysis at the left L5 level using a Navigation 
catheter (Epimed International, Gloversville, USA), and, for the 
next 2 months, the patient demonstrated reduced leg pain (VAS 
3 of 10) and increased walking distance (100 meters). Three 
months after treatment, her symptoms worsened to a degree 
similar to that before the procedure, so we decided to perform 
transforaminal balloon adhesiolysis.

We obtained approval from our institutional review board 
and written informed consent from the patient. The patient was 
placed in the prone position, and a pillow was placed under 
her abdomen to minimize lumbar lordosis. After sterilizing the 
insertion site, an 18-gauge R-K needle (Epimed International, 

Gloversville, USA) was inserted into the left L5 intervertebral 
foramen. The filling defects in her left side at the L5-S1 level and 
the positioning of the tip in the anterior epidural space was con-
firmed by fluoroscopy with the aid of a contrast medium. A 3-Fr 
Fogarty catheter (Edward Lifescience, Irvine, CA, USA) filled 
with the contrast medium was introduced into the epidural 
space of the L5 intervertebral foramen and placed into the me-
dial portion of the fibrotic area. Inflation of the balloon using 0.13 
ml of the contrast medium followed by deflation was repeatedly 
performed throughout the affected region, from the lateral re-
cess to the dural sleeve, with each inflation session lasting less 
than 5 seconds. If the patient complained of moderate discom-
fort during inflation of the balloon, the volume of the balloon 
was reduced. After removing the Fogarty balloon catheter, 
lysis of fibrosis was confirmed by fluoroscopy with the contrast 
medium, and 3 ml of a mixture of 0.8% lidocaine, 20 mg triam-
cinolone, and 1500 IU of hyaluronidase was administered (Fig. 
1). There were no complications such as bleeding or severe pain 
throughout the procedure. The pain in her left leg (VAS 3 of 10) 
and functional status (40%) improved over the next 4 weeks and 
the patient reported no left leg pain (VAS 0 of 10), an improved 

Fig. 1. Serial images of balloon adhesiolysis 
using a 3-Fr Fogarty catheter filled with 
a contrast medium. (A) The needle was 
placed in the left L5 intervertebral foramen. 
(B, C) Balloon inflation was serially 
performed along the intervertebral neural 
foramen. (D) After balloon adhesiolysis, 
the spread of the contrast agent appears to 
be wider.
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functional status (32%), and increased claudication distance (200 
meters) for the next 24 weeks.

Case 2

A 76-year-old female patient who had undergone two lower 
back surgeries, a left partial laminectomy for disc herniation 
at the L4/5 and L5/S1 levels 4 years prior, and a discectomy at 
the L4/5 level 1 year and 5 months after the first operation was 
referred to our unit. Lower back pain and numbness in the left 
calf had developed about 6 months after the second operation 
and had gradually worsened. Her VAS score was 7 out of 10 and 
her Oswestry Disability Index was 48%. Examination revealed 
normal motor power and sensation in the lower extremities, and 
normal pulsation of the dorsalis pedis and tibial arteries. The 
straight leg raise test of her left leg was positive at 70 degrees. 
She complained of severe numbness and a pulling pain in her 
left leg after walking for more than 20 minutes. She had received 
various medications and treatments including transdermal fen-
tanyl patch (12 μg/hr), Celecoxib 200 mg/day (CelebrexⓇ, Pfizer, 
Inc., New York, NY, USA), repeated epidural steroid injections, 
and percutaneous epidural adhesiolysis using a Navigation cath-
eter. Despite these interventions, she complained of persistent 
symptoms and only demonstrated a 20% improvement for 3 
weeks after treatment; further, there were no improvements in 
her functional status or walking distance. We therefore decided 
to perform transforaminal balloon adhesiolysis. A filling de-
fect in the medial side of her left L5 pedicle was confirmed by 
fluoroscopy using a contrast medium. A 3-Fr Fogarty catheter 
was introduced into the epidural space of her left L5 interverte-
bral foramen, followed by serial balloon decompression. After 
removal of the Fogarty balloon catheter, she was administered 
3 ml of a mixture of 0.8% lidocaine, 20 mg triamcinolone, and 
1500 IU hyaluronidase. There were no complications through-
out the procedure. For the next 17 weeks, the patient reported 
reduced leg pain (VAS 2 of 10), an improved functional status 
(28%), and increased walking time (60 minutes). Eighteen 
weeks after treatment, her symptoms reoccurred but were more 
tolerable (VAS 4 of 10) than prior to treatment.

Discussion

The hypothesized causes of FBSS include acquired stenosis, 
adjacent segment degeneration, internal disc disruption, recur-
rent disc herniation, retained disc fragments, spondylolisthesis, 
degenerative disc disease, radiculopathy, facet joint pain, sacro-
iliac joint pain, discitis, arachnoiditis, pseudoarthritis, segmental 
instability, and epidural fibrosis [4]. Some degree of epidural 
fibrosis is likely after any surgery that involves manipulation of 
the epidural space. Based on preclinical and clinical research, 

fibrosis may be a causative or contributing factor that results 
in persistent pain in 20 to 36% of FBSS patients [5]. Following 
spinal surgery, epidural scarring occurs, and, as a consequence, 
the nerve roots may become tethered, resulting in pain during 
movement of the spine [6]. Any subsequent perineural fibro-
sis may interfere with cerebrospinal fluid-mediated nutrition, 
resulting in hypersensitive nerve roots [7]. In addition, fibrosis 
may initiate vascular hypoxia by compromising the vascular 
supply of the nerve roots [8]. Fibrosis may inhibit the passage of 
regional medications to the areas of the spinal pathology that are 
responsible for pain [9], leading to the noted ineffectiveness of 
the repeated conventional epidural steroid injections that were 
provided to our patients for symptom relief.

We utilized 3-Fr Fogarty catheters to reduce epidural fibrosis 
and administer epidural drugs to the target area. The optimal 
rigidity of this catheter may have allowed it to reach the fibrotic 
area of the epidural space, whilst the pliable distal tip may have 
prevented damage to the nerve structures and the inflation of the 
balloon may have resulted in the effective mechanical detach-
ment of the perineural fibrosis. We had already described our 
clinical experiences of using this technique to treat patients with 
spinal stenosis, and these patients reported markedly reduced 
pain, improved functional status, and increased claudication 
distance for 15 or 24 weeks [10]. Lysis of epidural fibrosis using 
a Fogarty catheter also appears to be effective in cases where epi-
dural fibrosis is the main cause of FBSS. In our experience, this 
technique offers some distinct advantages. Using a contrast me-
dium, instead of air, to inflate the balloon enables visualization 
of the degree of adhesion because the shape of the balloon be-
comes distorted at the site of adhesion. In addition, practitioners 
can adjust the power used to inflate the balloon by feeling the 
resistance that depends on the degree of adhesion and the pain 
severity reported by the patient, thereby minimizing trauma to 
neural structures. Furthermore, effective mechanical detach-
ment of perineural fibrosis by balloon dilation contributes to the 
effective delivery of epidural medications to the target lesions. 

Percutaneous epidural adhesiolysis using Racz or Navigation 
catheters is usually employed to treat patients with FBSS. To ad-
dress the efficacy of percutaneous epidural adhesiolysis for the 
treatment of FBSS, a systematic review, which included three 
randomized controlled trials and four observational studies, was 
published. This review reported strong evidence following the 
use of this intervention that was indicative of short- and long-
term pain relief, which was defined as an efficacy longer than 
6 months. The review suggested that the effectiveness of adhe-
siolysis results from the placement of the catheter tip within the 
fibrotic area and the expansion of the perineural space, which 
once opened, allows the medication (e.g., steroids) to reach the 
appropriate lesion and provide neural blockades and anti-in-
flammatory effects [11]. Practically, however, epidural adhesioly-
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sis using a Racz or Navigation catheter is often unsatisfactory. In 
cases of moderate to severe epidural adhesion, the catheter is not 
rigid enough to reach the target lesion. In addition, the catheter 
within the adhesion sites may continue to enter the same site, 
which can be time-consuming and result in patient discomfort. 
In the case of patient 2 described in this study, manipulation of 
the catheter was unsatisfactory and the patient demonstrated 
only a 20% improvement in pain for 3 weeks. The balloon adhe-
siolysis using a Fogarty catheter in patients 1 and 2 was a useful 
alternative to epidural adhesiolysis using a Navigation catheter. 

Studies of patient safety should consider the effects of inflat-
ing the balloon on the spinal nerves. Intraneural edema devel-
ops after 2 hours of compression with either 50 mmHg or 200 
mmHg of inflation pressure [12]. It has also been shown that the 
formation of edema in the spinal nerve root is more pronounced 
after rapid inflation, increased pressure, and increased duration 
of compression [13]. Therefore, the balloon pressure has to be 
slowly increased and the procedure has to be limited to less than 
2 hours [14]. To ensure patient safety, we slowly inflated the bal-

loon and limited each inflation session to 5 seconds. Also, based 
on our past successful experiences using this technique to treat 
spinal stenosis patients, we inflated the balloon with 0.13 ml of 
the contrast medium, which led to a balloon diameter of 6 to 8 
mm. The volume for ballooning was adjusted according to the 
severity of pain.

We found that epidural adhesiolysis using a Fogarty catheter 
via the transforaminal approach to reach the target area is a 
useful procedure for treating FBSS in patients who have dem-
onstrated limited improvement with repeated epidural steroid 
injections and percutaneous epidural adhesiolysis using a Navi-
gation catheter. Effective mechanical detachment of perineural 
fibrosis via inflation of the balloon and drug delivery to the tar-
get site provided symptom improvement. Although additional 
studies are needed to determine the appropriate indications, 
complications, and usefulness of this method, our two current 
cases suggest that this method can potentially be used for the 
treatment of FBSS. 
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