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Abstract: Percutaneous epidural adhesiolysis (PEA) is a minimal invasive procedure to relieve sciatalgia caused by post lumbar 
surgery syndrome (PLSS). Fluoroscopic-guided contrast-epidurography is essential to ensure a safe procedure. We present a case of 
a 28-year-old male patient who underwent a PEA which was complicated by a dural puncture. We highlight the dangers of such 
complications and discuss associated risk factors. 
Keywords: failed back surgery syndrome, FBSS, fluoroscopy, percutaneous epidural adhesiolysis, PEA, subarachnoid space

Introduction/Background
Chronic lower back pain is a prevalent condition affecting a great number of patients. The lifetime prevalence of lower 
back pain is reported to be 65–80% wherein 35–75% will be prevalent for twelve months after the first episode.1 Post 
lumbar surgery syndrome (PLSS), defined as chronic lower back and leg pain following lumbar surgery, occurs in 10– 
40% of the surgeries.2,3 Aside from recurrent disc prolapse, the formation of epidural scarring and adhesions play an 
important role in the pathogenesis of the pain.4

The most important causal factor of PLSS is epidural scarring, being the main factor in 20–36% of PLSS cases. While 
multiple treatment options for PLSS are available, such as transforaminal or epidural infiltrations, most of these are 
ineffective. Transforaminal infiltrations are estimated to have an efficacy of around 80% and provide only short-term 
relief.5,6 Spinal cord stimulation is proven to give long-term relief; however, it is reserved as a last-resort modality.7

Percutaneous epidural adhesiolysis and neuroplasty is considered to be a minimally invasive intervention to treat the 
patients suffering from persisting leg pain after a prior back surgery. Since its introduction in 1985, the Racz procedure 
(also known as adhesiolysis) has gained widespread acceptance among the pain management interventionalists.8

Any inward displacement of epidural catheter, in subarachnoidal or dural space, can be a potentially life-threatening 
condition by inadvertent administration of epidural drug dosages into the subdural space.9

We present a case report of a patient who underwent percutaneous epidural adhesiolysis (PEA) and had a timely 
detection of epidural catheter displacement into the subdural space.

This case report reveals the importance of percutaneous diagnostic epidurography in avoidance of an aberrant 
injection during a therapeutic adhesiolysis procedure.

Case Report
A 28-year-old, non-obese, male patient presented with chronic lumbar pain combined with a sciatalgia in the left leg, 
persisting for two years after a previous lumbar discectomy surgery on level L4-L5. The pain was described as a burning, 
stabbing sensation with electric shocks running down the posterior leg. Using a numeric pain rating scale (NRS), the 
patient noted a score of 8 on 10.
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On physical examination, anteflexion of the spine was limited and painful. Retroflexion was painful, but not limited. 
Straight leg raise was positive at 40°.

An MRI of the lumbar spine showed degenerative disc disease of level L4-L5 with disc-bulging and a medial fissure 
of the annulus fibrosus. The latest postoperative electromyography (EMG) study showed no signs of peripheral 
neuropathy in the lower left extremity.

The conservative treatment included physiotherapy and painkillers, failed to relieve the pain complications. 
Subsequently, different interventional therapies, including facet joint infiltrations, sacroiliac joint infiltrations, transfor-
aminal epidural infiltrations and erector spinae plane blocks, provided a little pain relief for only one week.

To treat the radicular pain, a percutaneous epidural adhesiolysis was performed in three sessions spread across three 
days. Before the start of each session, a diagnostic epidurography was performed by administering the contrast material 
through the epidural catheter. The following describes the procedures that have been performed over the three days.

Day 1: A 16 gauge Coudé epidural needle was inserted through the sacral hiatus and an epidural catheter was 
advanced to S3 level, with gentle deviation of the catheter tip towards the left side (Figure 1). After confirming the 
optimal position of the catheter through anteroposterior (AP) and lateral imaging, 8 mL contrast medium (Omnipaque 
240) was injected which showed good patency of L5 and S1 neuroforamina on both sides.

On the left side at the level of L4 neuroforamen, a filling defect was shown, confirming the occlusion of left L4 nerve 
root channel by fibrotic scar tissue.

After correct positioning of the catheter, a mixture of lidocaïne (1%, 10mL), hyaluronidase (1500 IU) and methyl-
prednisolone-acetate (40mg) was injected. Through the catheter, an infusion of hypertonic saline (10% NaCl, 20mL) was 
administered.

Then, the catheter was flushed with lidocaine (1%, 2mL). The catheter tip was settled at the left L4 level with the 
external part tightly secured on the flank. To secure the catheter from dislodging, it had been fixed to the skin at the 
puncture site using a circular tightly adhesive tape, applying a sterile dressing thereover. We affixed the exposed portion 
of the catheter to the right flank with tape and transported the patient to the recovery area.

The patient was monitored and showed normal neurologic signs and stable hemodynamic parameters. After two 
hours, he was discharged to the wardroom.

Day 2: By injecting 8 mL of contrast medium (Omnipaque 240), an early epidurographic imaging has been taken 
which showed some loosening of scar tissue at the left L4 level, by revealing patchy contrast infiltration and opening up 
of the scar tissue through the nerve root channel. After one day of treatment, the neuroforamen became somewhat 
permeable to injectate. Then, the catheter was advanced cranially and a mixture of lidocaine, hyaluronidase and 
methylprednisolone-acetate was injected followed by hypertonic saline.

Figure 1 Schematic anteroposterior radiograph representation depicts position of the needle and catheter within the epidural space, using a caudal approach. The target 
level for the needle’s tip position is lower than S3 foramen. The needle is passed into the sacral hiatus from below and posteriorly but is not advanced above the S3 level to 
avoid inadvertent thecal sac puncture. The catheter is passed into the ventral epidural space and its tip is located at S1 segment.
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Day 3: At first an epidurography was performed, while the catheter was still in the secure position of the last day, with 
its tip located at left L4 level (Figure 2). A total volume of 7 mL contrast medium (Omnipaque 240) was injected without 
manipulating the catheter. The imaging showed a spread of contrast in the subarachnoid space, indicating a puncture of 
the dura mater by catheter (Figure 3). After withdrawing the catheter, its tip was retracted at S1 level where contrast was 
injected once again. Imaging showed no contrast dispersal in the subarachnoid space. For precaution, no medication was 
administered, and the epidural catheter was removed.

Discussion
Percutaneous epidural adhesiolysis (PEA) has been proven to be an effective tool in the treatment of post lumbar surgery 
syndrome. Manchikanti et al showed that epidural adhesiolysis had a significant effect on pain relief and improved 
functionality at 2 months, 6 months and 12 months following a one-day treatment in up to 72% of the patients. The best 
effect is achieved when hypertonic saline is used as an adjuvant.1 Epidural adhesiolysis had a significant better outcome 
when compared to epidural steroid injections. Adhesiolysis achieved pain relief in up to 82%, whereas steroid injections 

Figure 2 Schematic representation of lateral view shows the orientation and position of the catheter tip relative to spinal segment. Tip of the catheter is placed into the 
ventral epidural space.

Figure 3 (A) Anteroposterior contrast-fluorogram shows a ground-glass dispersal of contrast material, extends craniocaudally, and remains across the two pedicles of the 
same level. It does not extend beyond the transpedicular line at each observed spinal segment. (B) Lateral radiograph after contrast injection via the epidural catheter reveals 
a linear and lengthy extension along the lumbar vertebral column within the subarachnoid space. Note that a significant amount of contrast material extends cephalad up to 
L1-L2 level owing to a long contrast dispersal.
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achieved pain relief in up to 12%.6 These results were confirmed by a recent study indicating that epidural adhesiolysis 
had a significant effect on both pain and disability scores post intervention.10

There are two types of interventions, described as percutaneous lumbar epidural adhesiolysis. It can be done once 
(one day), or in a series of up to three injections (three-day procedure).

In this patient, we have chosen to perform a three-day procedure. A clinical study by Hossieni et al showed that both 
procedures achieved a similar efficacy rate, advocating for the one-day procedure due to reduced patient discomfort and 
treatment costs. However, the sample size included in this study was small and more comparative research should be 
performed.11

Epidural catheter migration or displacement is a known entity with an incidence up to 50%, whether inserted for 
anesthesia or analgesia.12

Migration of an epidural catheter can be a potential complication of the procedure. Migrations can be subcutaneous, 
intravascular, subdural or subarachnoid. Epidural test doses of local anesthetics immediately after catheter insertion have 
been used to exclude subdural placement. Serious complications caused by PEA are uncommon. In most cases, no 
serious complications have been reported. Some of the reported complications include post-operative numbness and 
paresthesia, hypotension, dural puncture and headache, difficulty to pass the catheter and infections.3

In this case, catheter got displaced into subarachnoid space leading to an intrathecal contrast dispersal. Any 
misjudgement of contrast-fluoroscopic imaging could lead to a life-threatening condition.

An assurance of catheter fixation along with vigilant monitoring of the puncture site is a must.
In a case report by Jaju et al, an epidural catheter got displaced leading to drug accumulation in the subcutaneous 

space.13

A dural puncture is the most common complication following PEA. The puncture itself does not result in any 
significant clinical danger; however, medication(s), especially hypertonic saline, must not be injected as another case 
report has shown that intrathecal injections of hypertonic saline may lead to myelopathy. If no medication is injected, no 
treatment is required more than conservative remedies for postdural puncture headache (PDPH).14,15

The diagnosis of a migrated subdural catheter can be made clinically by the sudden and rapid onset of dense, 
ascending motor blockade while on a steady epidural infusion.9

The risky consequence of an unrecognized accidental dural puncture can be a respiratory failure secondary to a high- 
level block by administering a large dose of local anesthetics.16

Reported factors influencing catheter migration include weight, body mass index, depth of the epidural space and 
patient positioning.17,18

Phillips et al studied epidural catheter migration in labor and found an incidence of 54%. Migration was 2 cm on 
average and tended to be directed inward.19

Crosby et al found a similar incidence of catheter migration but in an outward direction.20 It has been documented in 
both the obstetric and non-obstetric settings.21,22

Motamed et al showed that 45% of the epidural failures in major abdominal surgery could be attributable to catheter 
migration.23

In a randomized controlled trial conducted by Riveros and Barnett, comparing three types of epidural catheter 
dressing, no association was found between catheter migration and BMI.

However, the dressing technique could influence catheter migration and the risk of epidural failure.24

Hamilton et al showed an association between patient position change and movement of epidural catheter. When the 
patient transitions from a flexed position to a straight back and lateral decubitus position, a change in epidural catheter 
position was noted. The authors found that the magnitude of epidural catheter movement was more pronounced in 
patients with BMI >30 kg/m².25

Although a subdural migration of the intrathecal catheter has been reported by Sorokin et al, an initial subdural 
placement should always be considered during the catheter placement.26

Highest incidence of accidental dural puncture occurred during repeated attempts for epidural access, either due to 
difficult anatomy or anxious, uncooperative patients.27
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Epidurography is the diagnostic portion of a PEA procedure without which the lysis of adhesion bands cannot be 
accomplished. This case highlights the importance of fluoroscopic-guided contrast-epidurography for epidural catheter 
displacing.

Uchino et al have evaluated the post-operative in-dwelling epidural catheter position by administering 5 mL of 
contrast via the catheter.28

As a diagnostic tool, when a wire-reinforced epidural catheter is used, a high-resolution spiral computed tomography scan 
(HRS CT-Scan), can be considered, as it has been reported to have successfully identified a wandering epidural catheter.29

Other reports have proceeded to perform CT myelograms with administration of contrast via the migrated epidural 
catheter to delineate the location of the catheter tip.27,29,30

The patient presented in this case was not obese, thus the patient’s weight and body mass index is not the major risk factor 
leading to catheter migration. In this case, catheter migration is most likely attributed to changes in patient position.

Conclusion
Percutaneous epidural adhesiolysis (PEA) is an effective and safe treatment option in the treatment of chronic lumbar 
pain caused by post-lumbar surgery syndrome. Although more evidence is needed to fully understand the role and 
indications of this treatment, it can be considered as a possible treatment modality for chronic, refractory lumbar 
radicular pain.

Any catheter malposition should be ruled out by contrast imaging before contemplating epidural drug administration. 
Analysis of fluorogram with awareness and vigilance of preventable catheter displacing complications is the first step 
toward mitigating risks to provide safe and effective epidural adhesiolysis for chronic pain management.

In three-day trials, performing and careful evaluation of contrast fluorogram at every visit, is an obligation before 
injecting any medication through the catheter.

Meticulous care must be taken during patient positioning and transfer.
An adequate knowledge of contrast-fluoroscopic imaging patterns and high index of suspicion in patients with 

indwelling epidural catheter are vital to avoid complications.

Disclosure
No institutional approval was required to publish the case details in this case report.

Written informed consent for publication of their details was obtained from the patient.
The authors report no conflicts of interest in this work.
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