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A Step-By-Step Guide On Racz® Catheter-Based Procedure 
Via Caudal Approach

A White Paper Series by Gabor B. Racz M.D., DABPM, FIPP, DABIPP

ONE DAY LUMBAR 
LYSIS OF ADHESIONS

NOTE: Although this step-by-step guide is based on the technique and clinical experience of a physician, the information contained in this guide is for general guidance on matters of 
interest only and shall not be substituted for or assimilated to legal or medical advice. You should always consult current literature for appropriate techniques, volumes, and medications 
used for injections and procedures.
Before using any medical device, read all the instructions for use supplied with the product.  This guide and its contents are not a substitute for the operator’s manual of any medical 
product, which include important warnings and precautions. This white paper does not instruct on the proper medical use of this equipment. It is the responsibility of the physician and/
or support staff using the described equipment to decide the suitability of the procedure for each patient, and to refer to current literature for appropriate techniques, volumes, and 
medications used for injections and procedures. 
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Patient Inclusion Criteria2 Patient Exclusion Criteria2

Standard Injection Volumes for Caudal/Lumbar Lysis of Adhesions

• Spinal stenosis
• Facet pain
• Osteophyte causing radiculopathy
• Failed back surgery syndrome
• Multilevel degenerative arthritis
• Disc herniation and radiculopathy
• Spondylosis and radiculopathy (MRI, CT)
• Disc disruption/radicular or non-radicular pain
• Pain unresponsive to spinal cord stimulation and narcotics
• Radiculopathy due to epidural fibrosis (on enhanced MRI)
• Metastatic carcinoma of the spine leading to compression  fracture
• Thoracic disc related chest wall and abdominal pain (after mapping)
• Chronic low back pain and failed conservative treatment options
• Radiating lower extremity pain with provocative straight leg 

raising test

• Spinal instability or spinal cord syrinx
• Pregnant or lactating women
• Arteriovenous malformation
• Arachnoiditis
• Local and or systemic infection 
• Uncontrolled or acute medical illnesses including:  coagulopathy, 

renal insufficiency, chronic liver dysfunction, progressive 
neurological deficit, urinary and sphincter dysfunction, 
increased intercranial pressure, spinal fluid leak, pseudo tumor 
cerebri intercranial tumors, unstable angina, and severe chronic 
obstructive pulmonary disease

• The use of anti-platelet medicants or anti-coagulants including: 
aspirin, Plavix, NSAID’s, gingko, ginseng, vitamin E, coumadin, 
etc. (laboratory measurements for bleeding and clotting to be 
in the normal range following discontinuation for appropriate 
duration)

• Drug addiction and/or uncontrolled major depression of 
psychiatric disorders

• History of adverse reaction to local anesthetic, steroids, contrast 
or other injected medications

1. Diagnostic: 5-10 mL OMNIPAQUE™240* - outline filling defect and place catheter to target site
2. To show runoff and absence of loculation, contrast 4-5 mL OMNIPAQUE™ 240* injected through the catheter
3. 2-3 mL OMNIPAQUE™240* through catheter for verification of enzyme effectiveness
4. Spreading Factor: Hylenex® 150-300 units (human recombinant) diluted in 10 mL of preservative-free saline
5. Steroid Injection: 4 mg dexamethasone or 40 mg triamcinolone 
6. Local Anesthetic: 10 mL 0.2% ropivacaine or 10 mL of 0.25% bupivacaine
7. Depending on the physician’s lysis technique, wait 20-30 min. Evaluate for motor block with a voluntary straight leg raise. If no motor 

block is present, with the patients painful side down, inject 8-10 mL of 10% hypertonic saline over 20-30 minutes. If the patient 
experiences pain, inject 2-3 mL of local anesthetic.

* Critical note: Make sure to use non-ionic water-soluble contrast media. Some physicians also use 5-10 mL of ISOVUE-M 200. Please refer 
to current literature for volumes and medications used for injections.

Typically indicated for patients diagnosed with:
• Failed back surgery syndrome
• Spinal stenosis
• Epidural adhesions
• Chronic back pain from excessive scarring in the anterior 

lateral epidural space
• Radicular pain unresponsive to epidural steroid injections

Also known as:
• Lysis of Epidural Adhesions
• Percutaneous Neuroplasty
• Racz® Procedure
• Adhesiolysis

Lysis of Epidural Adhesions (also know as the Racz® Procedure) is a technique involving site-specific catheter 
placement and fluid injection intended to “open up” the perineural space with various therapeutic medications. 
The injected medications are designed to free the nerve root from restrictions and reduce inflammation 
associated with swollen, painful nerve roots exiting the spinal canal in the epidural space. A unique, proprietary, 
steerable, soft-tip Racz® Catheter is guided to the target site where medications are delivered directly to 
the painful nerve roots. These Racz® Catheters are introduced through a specially designed, shear-resistant 
epidural needle called the RX-2™ Coudé® or RX Coudé®. They are commonly introduced through the sacral 
hiatus. They can also be introduced transforaminally. 

What is Lysis of Epidural Adhesions?
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Tuohy and other epidural needles, including the 
conventional spinal cord stimulator needles, 
are oval-tipped which increase the chances of 
shearing as well as other complications. The 
recommended needle for this procedure is 
the RX-2™ or RX Coudé®. Both needles have a 
wide open tip allowing for multiple passes of 
the catheter and are designed to reduce the 
chance of catheter shearing. Have the patient 
lie prone with a pillow placed beneath the lower 
abdomen to create slight flexion in the lumbar 
spine and reduce lumbar lordosis. Ask the patient 
to rotate their legs internally, i.e., toes touching. 
This internal rotation will relax the gluteal muscles 
to allow easier identification of the sacral hiatus. 
Start with the skin wheal needle technique to 
numb the entry point area of the introductory 
needle. The skin entry point for the introducer 
needle is midline and 2” caudal from the sacral 
hiatus.  

Initial angle of entry through the notch is 
approximately 45° and then while advancing 
through the hiatus, this angle is lowered to 
about 30°. After confirming  epidural placement 
fluoroscopically, rotate the needle 90° towards 
the target area. Injecting water soluble, non-ionic, 
radio-opaque contrast media in both A/P and 
lateral views confirm proper needle placement. 
Needle tip placement should be below the 
S3 neural foramen to avoid accidental dural 
puncture. The RX Coudé® needle allows for 
multiple passes of the catheter to achieve the 
optimal tip placement. This is possible because 
the RX Coudé® tip is completely round allowing 
for free passage of the catheter.

RX Coudé® Needle Entry Site

RX Coudé® Needle Placement - LOR - Dye to Confirm Epidural Placement

90°

RX Coudé®

3
The first injection during the lysis of adhesions 
procedure is an epidurogram. This is performed 
to outline the epidural filling defects. This also 
demonstrates fluid dissection and scar formation 
while outlining decompression of the affected 
nerve roots.  The epidurogram will also aid in 
correct catheter tip placement. Use 5-10 mL of 
OMNIPAQUE™240 to outline the filling defect 
through the introducer needle. *Use non-ionic 
water-soluble dye. Some physicians also use 
5-10 mL of ISOVUE-M 200.*

filling defect

failed spinal cord stimulator 
due to scarred nerve roots

Epidurogram - Inject 5-10 mL of OMNIPAQUE™240

This is an image of a patient with 
L4-L5, S1 radiculopathy treated with 

spinal cord stimulation. A flare-up 
associated with radiculopathy pain 

is effectively treated by the lysis 
technique.

4 Catheter Placement & Visualization of Runoff.  Hylenex® 150-300 Units (Human Recombinant) 
Diluted in 10 mL Preservative-Free Saline - Bolus of Steroid and Local Anesthetic

Stingray® Connector

catheter tip

15°-20°

L5

L4

fibrous scar tissue

spring catheter tip

restricted nerve root

When the catheter is 
bending laterally, the 

tip is usually in the 
ventral/lateral epidural 

5 Visualization of Opened Up Neuroforamen - Inject 2-3 mL OMNIPAQUE™240

At this point, inject 2-3 mL of OMNIPAQUE™240 to verify filling defect. 
Inject contrast through the catheter under live fluoroscopic view to verify 
the absence of intravascular injection and to act as a marker for injection 
spread in the target area. If the ventral-lateral epidural space does not 
open up, a second catheter may need to be placed transforaminally.  

This is an image of an epidurogram performed to identify epidural 
runoff which indicates an open neuroforamen. Lysis improves the 

effectiveness of spinal cord stimulation and should be the procedure 
of choice prior to or whenever spinal cord stimulation fails.

open epidural space

After the injections have been completed, remove the needle. Next attach the catheter to the bacterial filter to the Stingray® connector, assuring 
its sterility. The patient should be taken to the recovery room in order to evaluate motor function. This is done with a voluntary straight leg 
raise. If the patient tests positive for a motor block (i.e. patient is unable to do the straight leg raise), STOP the procedure. This is an indication 
of a possible subdural spread.

Wait 20-30 minutes and if no motor block is present, place the patient with their painful side down and infuse 8-10 mL of hypertonic saline 
(10% NaCl) over 5-10 minutes. Most hypertonic saline injections should not be painful. (This volume should be the same or less than the local 
anesthetic volume previously injected. If pain is experienced during the injection, STOP and inject 2-3 mL of local anesthetic before proceeding 
with the injection). Hypertonic saline is used for osmotic reduction of edema and disconnection of C fibers (sinuvertebral system) function.3

After injections have been completed, withdraw the catheter from the patient (introducer needle should have been previously removed).   Start 
neural flossing exercises as soon as possible (seen below). 

During the one-month follow up visit, it is common to see patients with pain-related facet joint arthropathy. These patients may need a 
diagnostic block followed by a cryoanalgesia or radiofrequency denervation of the facet joint.

A. Stabilize the catheter to prevent catheter tip displacement

6 Removal of the Needle and Observation Period for the Absence of Motor Block - Followed by 
Infusion of Hypertonic Saline

B. Withdraw the introducer needle while holding the catheter in place

C. Stabilize the catheter then remove the introducer needle D. After completion of the procedure, gently remove the catheter

After the procedure, have the patient perform the 
neural flossing exercises as soon as possible.13
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NEURAL FLOSSING™

Post Lumbar Lysis of Adhesions Physical Rehabilitati on Guide*

The epidural lysis of adhesions procedure has provided signifi cant relief for numerous 
individuals who cope with pain. The medical procedure performed by your doctor is 
just one step in the process towards pain relief. Aft er proper diagnosis, the fi rst stage 
of treatment involves site-specifi c injecti on of medicati ons through a unique, steerable 
catheter which calms the painful nerve by infl ammati on reducti on and dissipati on of 
scar ti ssue. Physical therapy is the next criti cal component to further ensure improved, 
lasti ng recovery. This pamphlet will highlight the importance of physical therapy 
following medical interventi on and instruct you on proper technique.

Healthy nerves should move freely within the body to ensure proper blood supply, fl uid 
exchange, and nutriti on. A helpful and eff ecti ve method of renourishment is routi ne 
stretching and exercise. 

The movement of healthy nerves within the spine should not hurt, but pain is oft en felt 
when they are restricted, swollen or “angry”. Nerves can become irritated and swollen 
when they are compressed, such as by a bulging disc or an osteophyte. Restricti ons 
can also be caused by the presence of scar ti ssue. As individual nerve roots exit the 
vertebrae, they pass through an opening called the neural foramen. During movement 
of the lower extremity, the nerves will move slightly in and out of the foramen. When 
nerve movement is compromised, this normal sliding movement is no longer possible. 
The lysis procedure is designed to release tension on the nerve, restore mobility and 
thereby reduce the radiati ng pain. 

The following three simple exercises are designed to compliment the clinical procedure. 
They help to regain and maintain the movement of the nerves in and out of the spinal 
canal. This type of exercise-induced nerve root movement is referred to as Neural 
Flossing™.

Although results may not occur immediately, conti nued practi ce of these stretching 
exercises produces the best long-term outcome. Increased fl exibility and strength 
may emerge aft er one month. It is important to perform each individual exercise, or 
stretch, with increasing durati on from 20-30 seconds. The exercises should be carried 
out 2-3 or more ti mes a day with each session lasti ng no longer than 3 to 5 minutes. For 
chronic pain suff erers, these exercises should be conti nued indefi nitely to prevent the 
restricti on of aff ected nerve roots and the resulti ng return of pain.

Before initi ati ng any of the exercises, one should dress in comfortable, non-restricti ve 
clothing. This will allow the stretching to be correctly performed and provide the pa-
ti ent with full benefi ts of the Neural Flossing™ technique. A soft  yet fi rm surface, such 
as an exercise mat, will allow for a safe and comfortable experience.

It is important to note that during the exercises, the pati ent’s head should be fl at on 
the fl oor without a pillow. Raising the head draws the spinal cord and att ached nerves 
upward and can place a slight resistance inside the spinal canal. This resistance can 
further prevent the nerves from moving freely. Therefore, the three exercises are 
carried out in the fully fl at, supine positi on.
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Disclaimer: This brochure is intended for general educati on only. Please ask your physician about specifi c 
questi ons pertaining to your conditi on.  Before initi ati ng any of these stretches, you should discuss this 
technique with your physician.
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Neural Flossing Exercises by fl exion rotati on, aft er a Neuroplasty procedure of the 
neck, thoracic spine or lumbosacral area, increases safety and effi  cacy by the run-off  
of injected fl uids from the spinal canal. The same exercise can be helpful if you are 
experiencing post-procedure pain, numbness, weakness, or the inability to void. In the 
event of a visit to the emergency room or other hospital faciliti es, you must call your 
doctor or designate. The hospital staff  must understand the potenti al consequences of 
fl uid loculati on accumulati on which can cause spinal canal dysfuncti ons by compression 
of blood supply and secondary ischemia. It is important to conti nue the fl exion rotati on 
as long as the post-procedure pain, numbness, or weakness persists. 

- Gabor B. Racz, M.D., FIPP, ABIPP, DABPM

NOTE FROM PHYSICIAN

Lay down with your face up (supine) on the exercise mat without a pillow. Slowly, bring 
both knees close to the chest with bent legs and hold this positi on for 20-30 seconds. 
Release and assume a neutral positi on to rest briefl y.

Again, in the supine positi on, both legs are raised to a 90° straight-up positi on, with 
knees straight while laying fl at on the fi rm surface. This positi on is held for 20-30 
seconds. Assume a neutral positi on and rest briefl y before the third and fi nal stretching 
exercise.

Similar to exercise 2, both legs are brought straight-up to a 90°positi on, while lying 
supine. Slowly spread the legs in a “V” shape, as much as is comfortably possible, and 
hold this positi on for 20-30 seconds. This exercise is extremely important because it 
reduces stress on the sciati c nerve.

Additi onal endurance exercises (such as walking) are benefi cial. Over ti me, extended 
exercise (brisk walking with increased distance) will help to maintain muscle tone 
and enhance cardiovascular status.

During the epidural lysis of adhesions procedure, your physician will fi rst place a 
needle through the sacral canal injecti ng contrast to outline scarring around the 
pain-generati ng nerve root. Your physician will then introduce am Epimed steerable 
spring-guided catheter under x-ray control to the source of the pain. Medicati ons 
are then injected to open up the aff ected region by the fl uid pressure-volume 
consequence. These medicati ons (steroid and a hyper-osmolar soluti on in some 
instances) will also calm the swollen “angry” nerve root. 

Pati ents requiring the epidural lysis of adhesions procedure will oft en experience 
signifi cant pain reducti on. Pain relief is possible when nerves are less swollen, 
uncompressed and unrestricted. If pain returns, the lysis procedure can be repeated 
within several months or later. However, the exercises detailed in this pamphlet are 
designed to maintain pain relief or, at least, reduce the need or frequency of repeat 
procedures.

Pati ents with leg pain in the upper thigh, parti cularly in the front, are more likely to 
have physical abnormaliti es in the upper lumbar nerve roots. This type of pain should 
be addressed with additi onal exercises focused on the femoral nerve, which involves 
pathological processes similar to the sciati c nerves outlined above. These stretching 
exercises outlined above may not address pain involving the upper thigh and the 
femoral nerve.

It is not uncommon for pati ents with disc or facet joint-related back pain to require 
additi onal procedures which are focused on those aff ected areas. Typically, disc-
generated pain will be mainly identi fi able in the midline area. Facet pain is reproduced 
when leaning backwards, to the left  or right side. If you have such pain, your physician 
should be consulted.

1 2 3
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Sciatic Nerve - Neural Flossing (Mobilization)

The arrows in this picture indicate the back and forth movement of the lumbar 
nerve roots while performing this exercise.

20-30
sec

20-30
sec

20-30
sec

7 Begin Neural Flossing Exercises

1”
Make a one inch, 15°-20° bend in the catheter tip for optimum 
steerability. Some Epimed catheters include Racz® Bend Marks (RBM) 
to indicate optimal bend location for lumbar or cervical procedures. For 
this procedure, use the distal marking (RBM) furthest from the tip of 
the catheter. Direct the catheter to the anterior-lateral aspect of the 
affected nerve root by gently twisting the catheter as you advance. 
Avoid “propellering” the tip in circles, because it can create difficulty in 
directing the catheter. The target site for the catheter tip is the ventral-
lateral epidural space. Most epidural scar formation is symptomatic and 
located in the ventral and lateral recess.

Once the catheter is placed, inject 4-5 mL of OMNIPAQUE™240 through 
the catheter to reveal runoff. Once runoff is visualized, inject Hylenex® 
150-300 units diluted in 10 mL of preservative-free saline. Fluid injection 
under pressure opens up the perineural space. This process is called 
“compartmental filling”.  Compartmental filling is where the fluid finds the 
weakest spot in the scar and overflows into the adjoining compartment. 
Hyaluronidase is used to facilitate spread.1, 8, 12

The next step is to inject a bolus of steroid and local anesthetic. This 
bolus includes: 4 mg dexamethasone or 40 mg triamcinolone, local 
anesthetic, 10 mL of 0.2% ropivacaine or 10 mL of 0.25% bupivacaine.

Be aware of allergic and anaphylactic reactions, as any injected material 
can trigger such reactions. These reactions are very rare, but the physician 
must be able and ready to treat any and all reactions by having intravenous 
access, the necessary medications, and monitoring equipment available.


