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Executive Summary
Nucleoplasty/Percutaneous Disc Decompression (PDD) is a minimally invasive surgical approach for painful 
discal protrusions and contained herniations in the lumbar and cervical regions. The procedure can be  
performed on an outpatient basis and is based on the Coblation technology for controlled tissue removal.  
Nucleoplasty is a clinically evidence based and well documented procedure which has resulted in over 40  
publications in peer reviewed papers. The clinical data available today demonstrates and validates the benefits 
of Coblation and the Nucleoplasty procedure. Reduction of intradiscal pressure, positive biochemical changes 
in vitro as well as in vivo, and significant improvements in a number of clinical standardized outcome  
measures have been recognized as results of Nucleoplasty. The procedure also allows for rapid patient recovery.

This minimally invasive technique presents benefits including:

•	 Short procedure times 

•	 Fast postoperative recovery 

•	 Few complications

The patented Nucleoplasty technology has been used to perform over 180,000 procedures worldwide since  
the year 2000.
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Plasma disc decompression (PDD) compared 
with fluoroscopy-guided transforaminal 
epidural steroid injections (TFSEI) for symp-
tomatic contained lumbar disc herniation: 
A prospective, randomized, controlled trial

Peter C. Gerszten M.D. et al

J Neurosurg Spine 12:357-371, 2010

Study Description

Prospective randomized clinical trial, n=90,  
comparing PDD (n=46) with TFSEI (n=44) treat-
ment in patient with radicular pain (VAS >50). The 
symptoms should have been unresolved 3 weeks to 
6 months after an epidural corticosteroid injection. 
Only patients with one single lumbar disc (L2-L3 
to L5-S1) with a disc height more than 50% were 
included. The objective was to measure clinical  
outcome up to 2 years.

Results

•	 The PDD group had significantly greater  
	 reduction in leg pain score compared to the  
	 TFESI group during the 2 year follow up

•	 Improved scores for the PDD group compared  
	 to the TFSEI group for: 
	 - Oswestry Disability Index (ODI) 
	 - SF-36 Short Form Health Survey 
	 - Physcial, social function and bodily pain

•	 The 2 year follow up shows 25 patients (56%)  
	 in the PDD group and 11 (28%) in the TFSEI 		
	 group remained free from having undergone a 	
	 secondary procedure

Conclusions

This RCT study demonstrated that patients with 
radicular pain associated with a contained lumbar 
disc herniation treated with PDD had significantly 
reduced pain and better quality of life than those 
treated using repeated TFSEI. In addition,  
significantly more PDD patients then TFSEI patients 
avoided having to undergo a secondary procedure 
during the 2 year follow up period. 
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1. Randomized Controlled Trials

Plasma disc decompression for contained 
cervical disc herniation: a randomized,  
controlled trial

Alessandro Cesaroni, Pier Vittorio Nardi

Eur Spine J, published online: 10th November 2009

Study Description

Prospective randomized controlled clinical study, n= 
115 comparing Plasma Disc Decompression (PDD, 
n=62) with Conservative Care (CC, n=52) in patients 
with arm/neck pain (VAS >50), and unresolved  
symptoms over 30 days. Only patients with one single 
contained symptomatic focal disc protrusion between 
C3 and T1 that failed to respond to or refused  
epidural steroid injections were included.

Results

•	 VAS pain scores were significantly (P<0.0001)		
	 reduced at all follow up times vs  baseline

•	 NDI scores revealed significant improvement 
	 vs baseline for PDD compared to CC at the  
	 6 weeks (P<0.0001) and 1 year (P = 0.005)  
	 follow ups

•	 At 1 year, the PDD subjects showed statistically 	
	 significant improvement vs. baseline in SF-36 		
	 quality of life scores compared to CC 

Conclusions

This RCT study concluded that PDD offered  
improved pain relief as well as superior immediate 
and long-term gains in functional ability and quality 
of life when compared to conservative care. PDD is a 
minimally invasive treatment option for symptomatic 
contained disc herniation that provides an excellent 
medium for both results and safety.
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PDD Conservative Care

Percentage of patients achieving minimal clinical important difference 
for VAS pain scores. At all time points, 80% or more PDD patients 
achieved ≥ 25 reduction in VAS; the difference in percentage of pa-
tients achieving MCID for pain VAS scores was statistically significant 
between treatment groups at 6 weeks, 3 months, and 1 year



2. Additional Clinical Publications

Lumbar Nucleoplasty

Percutaneous Nucleoplasty for  
Discoradicular Conflict

A. Alexandre, L. Coro, A. Azuelos and M. Pellone.

Acta Neurochir (2005) [Suppl] 92: 83-86.

Study Description

Study aiming to highlight procedure safety and clini-
cal outcomes at one year follow-up. This retrospective 
case series included 1390 patients with lumbosciatal-
gic pain caused by disc pathology. Follow-up at 15 
days, 1 month, 6 months and 1 year.

Results

•	 Bulging reduced or eliminated in over  
	 80% of the cases

Conclusions

This large case series demonstrated significant 
reduction or elimination of disc bulging following 
Nucleoplasty treatment. The technique is minimally 
invasive and does not prevent patients from physical 
therapy or activity after the procedure.

The Results of Nucleoplasty in Patients 
with Lumbar Herniated Disc: A Prospective 
Clinical Study of 52 Consecutive Patients

H. Mirzai, I. Tekin, O. Yaman and A. Bursali.

The Spine Journal (2007) 7: 88-93.

Study Description

Prospective clinical study evaluating the efficacy of 
Nucleoplasty treatment in 52 consecutive patients 
with lumbar disc herniations. Patients included 
suffered from leg pain caused by radicular encroach-
ment and had radicular pain resistant to previous 
therapy and medical treatment for at least 3 months. 
Discography was performed to evaluate annular 
integrity prior to Nucleoplasty.

Results

•	 Mean VAS reduced from 7.15 to 2.1 at 1 year

•	 Mean Oswestry decreased from 42.2 to 20.5 at 1 year 

•	 Significant reduction in analgesics use

Conclusions

Nucleoplasty is an effective method in patients with 
radiculopathy. Outcomes are excellent in carefully 
selected patients with leg pain caused by radicular 
encroachment. The Nucleoplasty method is recom-
mended for patients with small (<6 mm) contained 
disc herniations with disc height of >50% and  
annular integrity.
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Nucleoplasty in the Treatment of Lumbar 
Diskogenic Back Pain: One Year Follow-up

S. Masala, F.Massari, S. Fabiano, A. Ursone, R. Fiori, 
F. Pastore and G. Simonetti.

Cardiovasc Intervent Radiol (2007) 3: 426-32.

Study Description

Clinical study including 72 patients with discal 
protrusion or contained herniation undergoing 
Nucleoplasty after lack of response to 6 wks conser-
vative therapy. All patients were evaluated clinically, 
with radiography and with MRI to confirm lumbalgic 
and/or sciatalgic pain in absence of major neurologi-
cal deficit.

Results

•	 No significant complications or pain  
	 post-operatively

•	 79% of patients had significant improvement in 	
	 VAS scores at 1 year

•	 79% good results or complete resolution of  
	 symptoms at 1 year

•	 Reduction in lesion in almost 80 % of the cases

 

Conclusions 

Nucleoplasty proved to be an effective and safe treat-
ment with an overall success rate of 79%. It is a mini-
mally invasive procedure recommended for treatment 
of patients with symptomatic contained disc hernia-
tion with discogenic axial back and/or leg pain.

Percutaneous Cervical Nucleoplasty Using 
Coblation Technology. Clinical Results in 
Fifty Consecutive Cases

P.V. Nardi, D. Cabezas, and A. Cesaroni.

Acta Neurochir (2005) [Suppl] 92:73-78.

Study Description

Randomized Controlled Trial comparing conser-
vative care (medical and physical therapy) with 
Nucleoplasty. 50 consecutive patients with contained 
herniated disc or focal protrusion treated with 
Nucleoplasty included. Control group of 20 patients 
treated with conservative care.

Results

• 	 Nucleoplasty group showed complete resolution 	
	 of symptoms in 80% of the patients compared to 	
	 in 20 % for conservative care group

Conclusions

Cervical Nucleoplasty gives clear and positive results 
in cases of contained herniated cervical disc/focal 
protrusion compared to conservative care. Continued 
use of this technique in patients selected using the 
appropriate selection criteria is encouraged.

Before		                 After

MRI illustrating the reduction in diskal lesion at 1 year.

Cervical Nucleoplasty 
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Plasma Radio-Frequency–Based Disk- 
ectomy for Treatment of Cervical  
Herniated Nucleus Pulposus: Feasibility, 
Safety, and Preliminary Clinical Results 

G. Bonaldi, F. Baruzzi, A. Facchinetti, P. Fachinetti 
and S. Lunghi.

Am J. Neuroradiol., (2006) 27: 2104-2111.

Study Description

Study assessing feasibility, safety and preliminary 
clinical results of Nucleoplasty in 55 patients with 
radicular pain, treated over a 29 month period.

Results

• 	 Good or excellent results in 80% of patients at  
	 2 months and in 85 % of patients at 6 months

• 	 All cases could be performed under local  
	 anaesthesia on an outpatient basis 

• 	 Few complications occurred, all of  
	 reversible nature 

Conclusions 

Nucleoplasty appears to be a minimally invasive, low 
risk approach which is easy to perform and associ-
ated with minimal discomfort to the patient.

Quality of Life Assessment in Patients  
Undergoing Nucleoplasty Based  
Percutaneous Discectomy

P. C. Gerszten, W. C. Welch and J. T. King Jr.

Journal of Neurosurgery: Spine (2006). 4: 36-42.

Study Description

Study aiming to evaluate pain, function and quality 
of life in patients with radicular leg and back pain 
undergoing lumbar Nucleoplasty. Prospective non-
randomized longitudinal cohort study on 67 patients 
with 3 and 6 month follow-ups.

Results

• 	 No infections or nerve root injuries

• 	 Mean EQ-5D significantly improved from 0.29 to 	
	 0.57 and SF-36 PCS from 33 to 41 at 6 months

• 	 Significant improvement in QOL at 3 months  
	 and continued at 6 months

 

Conclusions 

Nucleoplasty is a safe and effective method, signifi-
cantly improving QOL measured by EQ5D as well as 
SF-36. The Nucleoplasty technique is a complication-
free minimally invasive surgical treatment to be used 
in patients with contained herniated discs.

3. Health Economics 
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Disc Temperature Measurements During 
Nucleoplasty and IDET Procedures

D. Yetkinler, W. H. Nau, L. Brandt and C. Diederich.

European Spine Journal (2002) 11:417.

Study Description

Series of experiments using animal tissue as well 
as human cadaveric lumbar spine models to assess 
temperature in and around intervertebral disc tissue 
during the Nucleoplasty procedure. 

Results

• 	 Intradiscal temperatures of 60-65°C in  
	 cadaveric spine

• 	 Average temperature increase in cadaveric  
	 nucleus and superior endplate of 6.0 and  
	 1.8°C respectively

• 	 Max temperature change at tip 19.7°C

• 	 0.5°C change at radial distance of 4 mm

Conclusions

This study confirms that Nucleoplasty is a low 
temperature technique with a high margin of safety 
which assures the avoidance of traumatization to 
adjacent tissue. 

Histological Findings of Disc, Endplate 
and Neural Elements After Coblation® of 
Nucleus Pulposis: An Experimental Nucleo-
plasty Study

Y. Chen, S. Lee, Y. Saenz, and N. Lehman.

The Spine Journal (2003) 3: 466-470.

Study Description

Histological study of intervertebral discs and adjacent 
neural tissues following Coblation in pig cadavers. 

Results

• 	 No evidence of mechanical or thermal damage to 	
	 surrounding tissue

• 	 Clear evidence of Coblation channels

• 	 Normal neural elements of spinal cord, nerve root 	
	 and end plates

Conclusions

Coblation enables precise volumetric removal of 
target disc tissue without damage to adjacent tissues.

4. Basic Science 

Temperature

Histology
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Intradiscal Pressure Study of Percutane-
ous Disc Decompression with Nucleoplasty 
in Human Cadavers

Y. Chen, S. Lee and D. Chen.

SPINE, (2003) 28: 661-665.

Study Description

Study aiming to evaluate intradiscal pressure after 
Nucleoplasty in human cadavers with different 
degrees of disc degeneration, and to analyze the 
influence of degeneration on the intradiscal pressure 
change.  

Results

• 	 Markedly reduced intradiscal pressure in young 	
	 healthy disc cadavers

• 	 Less pressure reduction in older degenerative discs 

 

Conclusions

The study demonstrates a significant reduction of 
pressure in healthy non-degenerative discs after just 
two channels. It also highlights the importance of 
applying appropriate patient selection criteria for this 
treatment. 
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Percutaneous Plasma Decompression  
Alters Cytokine Expression in Injured  
Porcine Intervertebral Discs

C. O´Neill, J. Liu, E. Leibenberg, S. Hu, V. Deviren,  
B. Tay, C. Chin and J. Lotz.

The Spine Journal (2004) 4: 115-118.

Study Description

Study aiming to investigate biochemical changes in 
the degenerative disc following Nucleoplasty using  
an adult porcine model.

Results

• 	 Increase of IL-8 and decrease in IL-1 in discs 	 	
	 treated with Nucleoplasty 

• 	 No difference in morphological and bio- 
	 mechanical parameters between treated and non 	
	 treated discs

Conclusions 

Nucleoplasty induces significant biochemical changes 
in the degenerative disc. The alterations in cytokine 
expression are consistent with a mechanism of pain 
relief. These results suggest that Nucleoplasty may be 
capable of initiating a repair response in the disc.

Biochemistry



The Short-term Effects of Electrosurgical 
Ablation on Proinflammatory Mediator 
Production by Intervertebral Disc cells in 
Tissue Culture

K.W. Rhyu, A. J. Walsh, C. O’Neill, D.S. Bradford  
and J. Lotz.

The Spine Journal (2007) 7: 451-8.

Study Description

Study aiming to determine biochemical effects of 
Nucleoplasty in vitro.

Results

• 	 Coblation resulted in significantly higher levels 	
	 of IL-8 at 3 and 6 days, Hsp70 at 3 days and NO  
	 at 6 days in normal nucleus cells

• 	 For degenerated nucleus cells IL-6, IL-8 and 	 	
	 TNF-α were significantly decreased at 3 and  
	 6 days

Conclusions

Nucleoplasty has a direct effect on proinflammatory 
mediator production by disc cells, which may initiate 
a regenerative response in the disc. This may also be 
one explanation to the pain relief observed clinically. 

Side Effects and Complications After  
Percutaneous Disc Decompression Using 
Coblation Technology

S. M. Bhagia, C. W. Slipman, M. Nirschl, Z. Isaac,  
O. El-Abd, L. S. Sharps and C. Garvin.

Am. J. Phys. Med. Rehabil (2006) 85:6-13.

Study Description

Prospective clinical study including 53 patients with 
contained disc herniation, discogenic axial back or 
leg pain, and lack of response to 6 wks rehabilitation 
management. The study aim is to report side effects 
and complications of Nucleoplasty. Follow up by in-
dependent reviewer at 24 hrs, 72 hrs, 1 wk and 2 wks 
regarding 17 possible symptom complications.

Results

• 	 Most common side effect tat 24 hrs post proce-	
	 dure was soreness at needle insertion site, 76%

• 	 New numbness and tingling, 26%

• 	 Increased intensity of pre-procedure  
	 back pain, 15%

• 	 New areas of back pain, 15%

• 	 Statistically significant reductions inVAS for back 	
	 pain and leg pain (P < 0.05)

Conclusions 

The results show that minimal side effects and com-
plications are involved with Nucleoplasty. At 2 wks, 
no patients had soreness at the needle insertion site 
or new areas of back pain. 

5. Safety 
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