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ABSTRACT
Objective: The most common complication after lumbar discectomy is reherniation. Although many studies have investigated factors that may 
increase the reherniation risk, few are agreed upon all. It has been suggested that limited nucleus removal is associated with higher reherniation 
risk, while more aggressive nucleus removal can result in increased disc degeneration. Here, we assessed the efficacy of a coblation‑assisted 
microdiscectomy in adult patients undergoing single‑level disc surgery.

Methods: We prospectively compared the reherniation rate in 75 patients (Group 1) undergoing single‑level lumbar disc surgery completed 
with the radiofrequency bipolar system Aquamantys® (Medtronic, Minneapolis, MN, USA) to that of a historical control group (n = 75) matched 
for variables related to herniation level and characteristics (Group 2). Patients were followed up to 4 years. Reherniations were assessed, pain 
and function were monitored throughout, and imaging was performed at annual follow‑up.

Results: The overall symptomatic reherniation rate was 4%. In particular, one case (1.3%) was observed in Group 1 and five (6.7%) in 
Group 2 (P < 0.05). Magnetic resonance imaging identified a total of 4 (2.7%) asymptomatic reherniations at 12 months, 6 (4%) at 24 and 
36 months, and 7 (4.7%) at 48 months. Overall, Group 1 contained one (1.3%) asymptomatic reherniation case, while six (8%) were observed 
in Group 2 (P < 0.05).

Conclusions: The low reherniation rate in patients treated by the coblation‑assisted microdiscectomy suggests that this technique may 
reduce the reherniation risk. Clinical outcomes for pain and function at 4 years follow‑up compared favorably with literature data. Randomized 
controlled trial could confirm these results.

Keywords: Discectomy, radiofrequency, recurrent herniation, reherniation

INTRODUCTION

Lumbar disc herniation  (LDH) affects a large number of 
patients annually. It has been reported that intervertebral 
disc disorders represent the largest specific diagnosis 
among patients with spinal pathologies.[1,2] The recurrence 
of a LDH is a common cause of poor outcome following 
lumbar discectomy and can account for a variable rate of 
failed back surgery syndrome.[3] Demographic factors such 
as age[4‑6] and body mass index (BMI)[7] have been correlated 
with reherniation risk. Furthermore, it has been suggested 
that limited nucleus removal is associated with higher 
reherniation risk,[8‑11] while more aggressive nucleus removal 
can result in increased back pain and disc degeneration.[10,12] 

Over the years, a variety of minimally invasive techniques 
have been investigated as treatment of low back pain 
related to disc disease.[13] Techniques can be broadly divided 
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into techniques that are designed to remove or ablate disc 
material, and thus decompress the disc, and those designed 
to alter the biomechanics of the disc annulus. All these 
procedures are performed percutaneously with variable 
results. More recently, coblation nucleoplasty, a minimally 
invasive therapeutic option for patients with intervertebral 
disc degeneration, has been introduced.[14] Based on coblation 
technology, using bipolar radiofrequency energy, it has been 
used in the treatment of spinal degenerative and neoplastic 
diseases since 2000.[14,15] Since then, a number of prospective 
and retrospective studies have shown a good clinical outcome 
for coblation nucleoplasty; although in the long‑term 
follow‑up, a significant decline in patient satisfaction has 
been reported.[14,16,17]

The coblation‑assisted microdiscectomy is a technique that 
incorporates the use of a coblation system with the standard 
microdiscectomy. Such a technique has been shown, in a short 
follow‑up, to be effective in intradiscal decompression and 
pain control.[18] However, to date, no data exist about the 
ability of this technique in reducing the recurrent risk of LDH. 
Therefore, the purpose of this investigation was to evaluate 
the efficacy of the coblation‑assisted microdiscectomy using 
the Aquamantys® system  (Medtronic Advanced Energy, 
Portsmouth, NH, USA) in reducing reherniation. Specifically, 
we assessed the rate of both symptomatic and asymptomatic 
reherniations in primary discectomy patients treated by the 
coblation‑assisted microdiscectomy, investigated whether 
factors that have been commonly associated with lumbar disc 
recurrence were significantly correlated with reherniation.

MATERIALS AND METHODS

Patient selection
Seventy‑five patients with single‑level LDH were 
prospectively enrolled  (Group  1) at the Neurosurgical 
Clinic of Palermo. The surgical database of both Institutions 
was queried to identify 75 patients operated on LDH as 
control  (Group  2), corresponding to the same levels of 
operation with Group 1. Patients of Group 2 were selected 
if they had a yearly clinical and neuroradiological follow‑up. 
All procedures performed in this study were in accordance 
with the ethical standards of the institutional research 
committee. All patients provided informed consent. Patients 
had a confirmed primary lumbar disc herniation with at least 
6 weeks of failed conservative treatment prior to surgery. 
Other inclusion criteria included patient age between 18 
and 75 years, Visual Analog Scale (VAS) for leg pain of at 
least 40 out of 100, and Oswestry Disability Index (ODI) of 
at least 40 out of 100. Exclusion criteria included two or 
more lumbar disc herniations and spondylolisthesis Grade II 
or higher, prior spine surgery.

Coblation device
The Aquamantys® system  (Medtronic Advanced Energy, 
Portsmouth, NH, USA) is based on a new bipolar coagulation 
technique, the so‑called transcollation technology, a 
proprietary combination of radiofrequency energy and 
saline.[19] The technique is associated with simultaneous 
delivery of bipolar radiofrequency energy and conductive 
fluid through its electrode tip. Briefly, the system works 
by combining a bipolar electrosurgical generator with a 
rotary peristaltic pump to provide simultaneous delivery of 
radiofrequency energy and saline solution when used with 
Aquamantys® handheld disposable devices. The saline cools 
the tissue, as it is treated and evenly conducts the energy into 
the tissue causing its shrinking.[20] The saline solution used as 
a conductive fluid cools the tissue surface and prevents the 
surface temperature from reaching high temperature, thus 
avoiding charring formation.

The Aquamantys® device, when associated with the epidural 
vein sealer (EVS) handpiece, has a shaft diameter of 4 mm, 
thus offering good visibility and less crowdedness in the 
surgical field. The power setting, adjustable from 20 to 200 
Watts, was 20 Watts and the saline flow, modifiable from 
low, medium to high, was set in “medium” position. External 
irrigation was also maintained as usual.

Surgical technique
The surgical treatment was performed under general 
anesthesia and with the aid of the surgical microscope. 
An open microdiscectomy with limited nucleus removal 
as previously described was performed.[21] The amount 
of nucleus removed was assessed.[22] Thereafter, the 
Aquamantys® system was applied in order to coblate the 
remaining nucleus pulposus. In short, the device was 
introduced into the intervertebral space and the coblation 
was performed in circumferential way. The extent of the 
decompression was verified by direct inspection and using 
a palpation instrument. Patients were discharged 2  days 
after, and given postsurgery care instructions without any 
additional bracing or other activity restrictions.

Outcomes assessment
ODI and VAS for leg and back pain were collected preoperatively 
and at 1, 3, 6, 12, 24, 36, and 48 months postoperatively. 
Magnetic resonance imaging (MRI) was taken preoperatively 
and every year to assess potentially asymptomatic 
reherniation. According to the recommendations of the 
Combined Task Forces of the North American Spine Society, 
American Society of Spine Radiology, and American Society 
of Neuroradiology,[23] the results of the MRI were classified as 
none, protrusion, extrusion, or sequestration. Any protrusion, 
extrusion, or sequestration was considered as a herniation.
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