
Clinical Study

Percutaneous laser disc decompression versus conventional
microdiscectomy in sciatica: a randomized controlled trial

Patrick A. Brouwer, MD, MSca, Ronald Brand, PhDb, M. Elske van den Akker-van Marle, PhDc,
Wilco C.H. Jacobs, PhDd,*, Barry Schenk, MDa, Annette A. van den Berg-Huijsmans, MSca,

Bart W. Koes, PhDe, M.A. van Buchem, MD, PhDa, Mark P. Arts, MD, PhDd,f,
Wilco C. Peul, MD, PhDd,f

aDepartment of Radiology, Leiden University Medical Center, PO Box 9600, 2300 RC, Leiden, The Netherlands
bDepartment of Medical Statistics and Bioinformatics, Leiden University Medical Center, PO Box 9600, 2300 RC, Leiden, The Netherlands

cDepartment of Decision Making, Leiden University Medical Center, PO Box 9600, 2300 RC, Leiden, The Netherlands
dDepartment of Neurosurgery, Leiden University Medical Center, PO Box 9600, 2300 RC, Leiden, The Netherlands

eDepartment of General Practice, Erasmus MC, University Medical Center, Wytemaweg 80, 3015 CN, Rotterdam, The Netherlands
fDepartment of Neurosurgery, Medical Center Haaglanden The Hague & Leiden University Medical Center, PO Box 9600, 2300 RC,

Leiden, The Netherlands

Received 14 July 2014; revised 8 December 2014; accepted 10 January 2015

Abstract BACKGROUND CONTEXT: Percutaneous laser disc decompression (PLDD) is a minimally inva-
sive treatment for lumbar disc herniation, with Food and Drug Administration approval since 1991.
However, no randomized trial comparing PLDD to conventional treatment has been performed.
PURPOSE: In this trial, we assessed the effectiveness of a strategy of PLDD as compared with
conventional surgery.
STUDY DESIGN/SETTING: This randomized prospective trial with a noninferiority design was
carried out in two academic and six teaching hospitals in the Netherlands according to an intent-to-
treat protocol with full institutional review board approval.
PATIENT SAMPLE: One hundred fifteen eligible surgical candidates, with sciatica from a disc
herniation smaller than one-third of the spinal canal, were included.
OUTCOME MEASURES: The main outcome measures for this trial were the Roland-Morris
Disability Questionnaire for sciatica, visual analog scores for back and leg pain, and the patient’s
report of perceived recovery.
METHODS: Patients were randomly allocated to PLDD (n557) or conventional surgery (n558).
Blinding was impossible because of the nature of the interventions. This study was funded by the
Healthcare Insurance Board of the Netherlands.

FDA device/drug status: Approved for this indication (percutaneous
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RESULTS: The primary outcome, Roland-Morris Disability Questionnaire, showed noninferiority
of PLDD at 8 (�0.1; [95% confidence interval (CI), �2.3 to 2.1]) and 52 weeks (�1.1; 95% CI,
�3.4 to 1.1) compared with conventional surgery. There was, however, a higher speed of recovery
in favor of conventional surgery (hazard ratio, 0.64 [95% CI, 0.42–0.97]). The number of reopera-
tions was significantly less in the conventional surgery group (38% vs. 16%). Overall, a strategy of
PLDD, with delayed surgery if needed, resulted in noninferior outcomes at 1 year.
CONCLUSIONS: At 1 year, a strategy of PLDD, followed by surgery if needed, resulted in non-
inferior outcomes compared with surgery. � 2015 Elsevier Inc. All rights reserved.
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Introduction

Lumbar disc herniation is the most common cause of the
lumbosacral radicular syndrome, also known as sciatica.
Most patients recover from their sciatica with conservative
treatment within a period of 6 weeks [1]. An additional
number of patients may recover during the next 6 months,
but their sciatica can be severe and debilitating. In these
cases, it is difficult to decide on surgical intervention and
the timing thereof [2]. In general, this intervention consists
of a microdiscectomy, in which the herniated disc fragment
is removed. A drawback of surgery, however, is potential
damage to posterior elements and muscles, possibly result-
ing in back pain that is frequently unresponsive to the back
pain in the current treatments.

Theoretically, minimally invasive (percutaneous) proce-
dures are of shorter duration, safer, require less hospital
time, enable faster recovery, and cause less scarring. How-
ever, if these benefits are reached at the cost of a lower ef-
ficacy is not clear. One of these minimally invasive
techniques is percutaneous laser disc decompression
(PLDD), which is based on the principle of decreasing
the intradiscal pressure by applying laser-induced heat to
the nucleus pulposus [3]. Although the US Food and Drug
Administration approved this treatment in 1991, no
randomized controlled trials were performed to date, and
its effectiveness has not been evaluated systematically [4].

In this article, we present the results of the first random-
ized controlled trial comparing the effectiveness of a strat-
egy of PLDD with the strategy of conventional surgery in
patients with sciatica refractory to conservative treatment.

Materials and methods

We performed a multicenter randomized prospective
open trial aimed at showing noninferiority of the treatment
effect of a PLDD strategy to the strategy of conventional
surgery. Both treatments were compared in a parallel-
group design with the Roland-Morris Disability Question-
naire (RDQ) for sciatica (the primary measure on which
the study was powered), visual analog scale (VAS) for back
and leg pain, and 7-point Likert scale of perceived recovery

as other primary outcome measures. The trial was regis-
tered in Current Controlled Trials ISRCTN25884790. De-
tails of the design of this study have been published
previously [5]. We received full approval of the institutional
review boards of all participating hospitals, and written in-
formed consent was obtained from all patients.

Patients and randomization

All patients between 18 and 70 years with sciatica that was
refractory to conservative management for more than 6 to 8
weeks and who were candidates for surgery were considered
eligible for inclusion in the trial if a disc herniation at the cor-
responding level was shown by magnetic resonance imaging
and if the herniated fragment was smaller than one-third of
the spinal canal (Fig. 1). This subgroup of herniations was
considered suitable for this kind of treatment based on early
PLDD publications [6,7]. Herniated discs without magnetic
resonance imaging–confirmed nerve root compression were
excluded from the study as were patients with cauda equina
syndrome, previous spinal surgery at the same disc level, lytic
or degenerative spondylolisthesis, sequestered disc hernia-
tion, disc height less than 7 mm, central canal stenosis, preg-
nancy, severe somatic or psychiatric diseases, inadequate
knowledge of the Dutch language, or emigration planned
within 1 year of study inclusion. All eligible patients were ex-
amined and questioned by the treating neurosurgeon and a re-
search nurse who recorded the baseline variables, follow-up
questionnaires, and outcome measures. Patients were ran-
domly allocated to a strategy of PLDD or conventional sur-
gery on a 1:1 ratio. A computer-generated randomization
list was prepared for each research nurse and each of the par-
ticipating academic hospitals (n52) and teaching hospitals
(n56). Blocks of random size (varying between two and four)
of random numbers were formed to ensure equal distribution
of the randomization among hospitals and nurses, the variable
block size being used to minimize predictability. The data
manager at theDepartment ofMedical Statistics andBioinfor-
matics,whowas not involved in the selection and allocation of
patients, prepared coded sealed envelopes containing the
treatment allocation. The envelopes were opened in the
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