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Surgical lumbar discectomy is believed to be the most commonly 
performed routine spinal procedure; usually to alleviate lumbar radicular 
symptoms caused by a herniated intervertebral disc1. It has also been 
reported to be a surgical intervention that can lead to chronic post 
surgical leg and/or back pain (failed back surgery syndrome, FBSS)2. 
This condition is often refractory to pharmacological or other minimally 
invasive treatments3. The results for spinal cord stimulation (SCS) in 
this patient population are mixed4. Early clinical results on the use of 
dorsal root ganglion (DRG) stimulation for FBSS have supported the 
use of this treatment alternative5. The purpose of this study is to evaluate 
the effectiveness of DRG stimulation for the management of chronic 
pain in the back, groin, and/or lower extremities following surgical 
lumbar discectomy.

Data were collected on pain (Numerical Pain Rating Score, NPRS, Brief 
Pain Inventory, BPI), quality of life (EuroQol Five Dimensions 
Questionnaire, EQ-5D), mood (Profile of Mood, POMS), and physical 
functioning (Oswestry Disability Index, ODI) in this prospective, single-
arm, multi-center, post-market, observational study. In order to meet the 
inclusion criteria for the study, subjects must have chronic pain in the 
back, groin, and/or lower extremities following surgical lumbar 
discectomy for at least 6 months, failed conservative treatments, and 
minimum baseline pain rating of 60 mm in the primary area of pain. 
Clinical outcomes were compared between baseline and measurements 
made at the 1-week post-implant and 1, 3, 6, and 12-month follow-ups. A 
total of 25 subjects enrolled and screened for the study, with 13 qualifying 
for the study based on the inclusion/exclusion criteria. All 13 subjects 
moved forward into an external or intraoperative trial evaluation. Two-
sample, two-tailed t-tests were used with α=0.05, adjusted with the 
Bonferroni correction for multiple comparisons. 

BACKGROUND

METHODS

RESULTS

• 11/13 subjects (84.6%) experienced a successful trial and proceeded 
with a permanent implant.

• Baseline VAS in the primary area of pain was reduced from 8.64±0.92 
to 1.60±2.61 (mean±SD) at the end-of-trial follow-up, for an average 
pain relief of 81.67%. 

• This effect proved durable, as VAS at the 12-month follow-up in the 9 
available subjects (2 lost to follow-up) remained low at 2.08±2.32, a 
pain reduction of 76.78%. 

• Concomitant improvements were also reported in secondary clinical 
outcomes at the 1 month and 12 month follow-ups, respectively:

• EQ-5D index increases of 134.3% and 140.2% 
• ODI decreases of 32.5% and 58.4% 
• POMS-TMD decreases of 109.8% and 100.6%
• BPI-S decreases of 50.7% and 61.2%
• BPI-I decreases of 58.0% and 55.4%

RESULTS
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Relief of Chronic Pain. Neuromodulation 2013; 16: 67–72 Figure 1: Consort diagram showing the inclusion/exclusion criteria, subject selection process and 

follow-up consistency for subjects  receiving DRG stimulation.

Figure 3: Overall quality of life ratings were increased in responders to 
DRG stimulation. Compared to baseline, significant quality increase 
was achieved at the 1-month follow-up (t(18)=-5.36, p<0.001) and was 
sustained at the 12-month follow-up (t(18)=-4.73, p<0.001). 

Figure 2: Pain ratings in the primary area of pain were reduced in 
responders to DRG stimulation. Compared to baseline, significant pain 
reduction was achieved at the end-of-trial follow-up (t(19)=8.41, 
p<0.001) and was sustained at the 12-month follow-up (t(17)=8.56, 
p<0.001). 

• These data suggest that DRG stimulation induces pain relief in subjects 
diagnosed with failed back surgery syndrome. 

• These reductions in pain were also associated with improvements in 
quality of life, disability, total mood disturbance, pain severity and pain 
interference.

• Additional prospective studies are warranted to further investigate this 
application of DRG stimulation, as well as to optimize patient 
selection, lead placement and programming strategies.

CONCLUSIONS

Figure 4: Overall disability ratings were decreased in responders to 
DRG stimulation. Compared to baseline, significant quality increase 
was achieved at the 1-month follow-up (t(18)=2.46, p<0.05) and was 
sustained at the 12-month follow-up (t(18)=5.66, p<0.001). 

Figure 5: Total mood disturbance decreased in responders to DRG 
stimulation. Compared to baseline, significant quality increase was 
achieved at the 1-month follow-up (t(18)=2.98, p<0.01) and was 
sustained at the 12-month follow-up (t(18)=2.61, p<0.05). 

Figure 6: Pain severity decreased in responders to DRG stimulation. 
Compared to baseline, significant quality increase was achieved at the 
1-month follow-up (t(18)=4.74, p<0.001) and was sustained at the 12-
month follow-up (t(18)=5.45, p<0.001). 

Figure 7: Pain interference decreased in responders to DRG 
stimulation. Compared to baseline, significant quality increase was 
achieved at the 1-month follow-up (t(18)=4.74, p<0.001) and was 
sustained at the 12-month follow-up (t(18)=3.87, p<0.001). 
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Chronic	Low	Back	Pain

• Low	back	pain	(LBP)	has	a	lifetime	prevalence	of	70%
1

• Chronic	low	back	pain	(CLBP)	is	generally	defined	by	

symptoms	lasting	for	more	than	3	months;	often	leading	

to	a	low	quality	of	life	due	to	pain,	disability	and	loss	of	

work	productivity
2-3

• Previous	studies	suggest	that	approximately	40%	of	CLBP	

is	caused	by	internal	disc	disruption	and	involves	

vascularized	granulation	tissue	containing	sensitized	

nociceptive	nerves
4

• Lumbar	disc	is	innervated	by	sinuvertebral nerves	

consisting	of	spinal	sensory	and	postganglionic	

sympathetic	fibers
5
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Dorsal	Root	Ganglion	Stimulation

• Despite	promising	results	in	anti-inflammatory	and	

ablation	methods,	the	ideal	interventional	treatment	for	

treating	chronic	discogenic low	back	pain	has	yet	to	be	

found
5-6

• Stimulation	of	the	dorsal	root	ganglia	(DRG)	is	a	safe	and	

effective	treatment	for	a	variety	of	chronic	pain	

conditions	including	failed	back	surgery	syndrome	(FBSS)	

and	general	CLBP
7

• The	purpose	of	this	study	is	to	evaluate	the	effectiveness	

of	DRG	stimulation	in	a	population	consisting	of	those	

with	confirmed	discogenic	CLBP
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Study	Design	Overview

• Prospective,	single-arm,	multi-center,	post-

market	pilot	study	in	The	Netherlands	with	

approved	indication	for	intractable	chronic	pain

• Major	study	inclusion	criteria	included:

– Confirmed	diagnosis	of	discogenic	low	back	pain	

– Chronic	low	back	pain	for	at	least	6	months

– Baseline	pain	rating	in	the	primary	pain	region	≥6	

on	the	Numerical	Pain	Rating	Scale	(NPRS)

– Not	suitable	candidate	for	lumbar	spinal	surgery

– Failed	conservative	treatments	

• Outcome	measures	included:

– Pain	relief	measured	using	a	Numerical	Pain	

Rating	Scale	(NPRS)

– Quality	of	life	(EQ-5D)

– Oswestry	Disability	 Index	(ODI)

– Profile	of	Mood	States	(POMS)

– Subject	Satisfaction	(PGIC)

Baseline

Screening

Follow-up

External Trial

Perm	Implant

N=25

N=25

N=24

≥50%	pain	reduction	(N=12)

<50%	pain	reduction	(N=1)

Impossible	to	place	lead	(N=1)

N=24

2	week	(N=24)

3	month	(N=24)

6	month	(N=24)



Results	– Primary	Outcome

• Baseline	pain	reduced	from	7.19	± 1.47	to:

• 2.29	± 2.27	at	end	of	trial	(68.2%)

• 1.67	± 2.34	at	6	m	follow-up	(76.8%)
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Results	– Secondary	Outcomes

Average	quality	of	life	was	increased:

• 61.79%	at	2	week	follow-up

• 54.57%%		at	6	m	follow-up
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Results	– Secondary	Outcomes

Average	disability	was	decreased:

• 60.00%	at	6	month	follow-up
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Discussion

• DRG	stimulation	at	the	L2	level	may	be	an	effective	treatment	

option	for	discogenic	low	back	pain

• Dorsal	aspects	of	the	lower	lumbar	(L4-L5)	intervertebral	discs	

known	to	be	a	source	of	discogenic	low	back	pain

• These	areas	are	innervated	by	sensory	afferents	that	project	

through	somatic	spinal	nerves,	as	well	as	by	sympathetic	nerves;	

both	of	which	converge	in	the	L2-L3	DRGs

• DRG	stimulation	at	these	levels	may	be	effective	for	low	back	pain	

by	recruiting	both	segmental	and	non-segmental	 neural	pathways	

that	are	not	otherwise	accessible	via	traditional	SCS



Conclusion

• Primary	region	pain	was	decreased	by	68.20%	and	76.81%	at	the	

end	of	trial	(n=24)	and	6	month	follow-ups	(n=24),	respectively	

• At	the	2	week	follow-up,	24/25	(91.67%)	reported	≥50%	reduction	

in	primary	region	pain

• Concomitant	secondary	outcome	improvements	observed

• Further	research	is	required	to	determine	 the	position	of	this	

modality	in	the	discogenic	low	back	pain	treatment	algorithm


