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MINIMALLY INVASIVE SURGERY

Modiﬁed Muscle-Sparing Paraspinal Approach for Stabilization and
Interlaminar Decompression: A Minimally Invasive Technique for
Pedicle Screw-Based Posterior Nonfusion Stabilization
Neel Anand, MD, Eli M. Baron, MD, and Robert S. Bray, Jr., MD

ABSTRACT
Introduction

Though Wiltse developed the paraspinal muscle-splitting approach to the spine, the exact location of where and how to split
the paraspinal musculature when performing this approach remains unclear. This type of approach may be particularly useful
for posterior nonfusion stabilization as signiﬁcantly less damage occurs with this approach than with a muscle-stripping
approach.
Methods

We use the term “modiﬁed muscle-sparing approach” to describe our technique for following the natural cleavage plane between
the multiﬁdus and longissimus muscles to access the spine. We review the rationale behind this methodology and describe
technical aspects of this approach and also demonstrate the technique on video.
Results

We use this technique routinely for our posterior nonfusion pedicle screw stabilization approach.
Conclusions

The modiﬁed muscle-sparing approach is a useful approach for insertion of pedicle screw-based posterior nonfusion stabilization.
The approach can be readily performed with little blood loss and with little muscle damage. Decompression can also be performed
through the same incision if needed.
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INTRODUCTION

MATERIALS AND METHODS

Wiltse popularized the paraspinal sacrospinalis-splitting
approach to the lumbar spine.1,2 He described the approach
as passing “trans-sacrospinalis.” The sacrospinalis is split
about two-ﬁnger breadths lateral to the midline. He further
commented, “The muscle ﬁbers do not split cleanly since at
this level they run in various directions.” He believed the
advantage of the approach was that it was a more direct route
to the transverse processes and facets of the lumbar spine with
less bleeding than through midline approaches.

The patient is positioned prone on a Jackson Table with the legs
extended to maximize lordosis. (See attached demonstration
video.) Anteroposterior ﬂuoroscopy is then used to localize
and mark the lateral border of the pedicles to be instrumented.
The dots are then connected to mark the paraspinal incision.
This results in the paraspinal incision being about 2 to 2.5 cm
lateral to the midline and not 4 to 5 cm lateral to the midline as
traditionally described.5

However, the location of the sacrospinalis muscle requiring
splitting, despite Wiltse’s descriptions, is unclear. Vialle et
al. thought this to be the natural cleavage plane between the
multiﬁdus and the longissimus parts of the sacrospinalis muscle
based on cadaveric studies.3 We originated the term “modiﬁed
muscle-sparing approach,” where this plane is teased apart
by using a Langenbeck elevator to gently pull the ﬁbers of
the multiﬁdus medially so this cleavage plane can be clearly
visualized.4

The skin and subcutaneous tissue is incised, followed by clear
identiﬁcation of the lumbodorsal fascia. The fascia is then
incised in line with the incision, and a Weitlaner retractor is
placed on either edge of the fascia to open the intermuscular
plane. By gently teasing the muscle ﬁbers using a Langenbeck
elevator, a clear plane can be identiﬁed between the multiﬁdus
medially and the longissimus laterally. Often fat can be identiﬁed
within this plane to further delineate it. The muscles are then
meticulously teased apart in a relatively avascular plane all the
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Video 1.

Click on the image above to download and view the video.

At this time, if decompression is indicated, the skin incision is
moved medially, and the spinous processes can easily be palpated.
A midline fasciotomy is then made, and subperiosteally the
multiﬁdus is gently reﬂected to expose the interlaminar space. A
McCullough retractor is then used to retract the multiﬁdus with
a narrow blade laterally and a post medially on the interspinous
ligament. The level is conﬁrmed, and a laminotomy and
foraminotomy can then be performed in standard fashion using a
microscope or magnifying loupes. If bilateral decompression is
desired the multiﬁdus can be reﬂected similarly on the opposite
side, or contralateral decompression can be carried out from
the same side. We prefer the latter technique whereby access is
obtained to the opposite side by tilting the operating table away
from the surgeon and angling the operating microscope.12-16 A
high-speed burr is then used to shave the undersurface of the
spinous process, followed by curettes and Kerrison rongeurs to
remove the ligamentum ﬂavum centrally and on the opposite
side all the way to the opposite pedicle. The foramen on the
opposite side can similarly be followed out and decompressed,
thereby achieving bilateral foraminal, lateral recess, and
central decompression. The midline fasciotomy is then closed,
followed by subcutaneous tissue and skin closure in layers with
interrupted absorbable sutures.

way down to the transverse processes, which can then be
palpated with the surgeon’s ﬁnger. A narrow-blade McCullough
retractor is then placed with a slightly longer blade on the
transverse process and a slightly shorter blade over the facet,
retracting the multiﬁdus medially and the longissimus laterally,
resulting in exposure of the intermuscular plane down to the
transverse process. Lateral ﬂuoroscopy is then taken to conﬁrm
the level by placing a marker on the transverse process.

RESULTS

Next, the dorsal surface of the transverse process is exposed with the
monopolar cautery. Great care is taken to avoid the stripping of any
muscle of the sides or tip of the transverse process. This exposure
is carried medially on the transverse process until the mamillary
process and the lateral edge of the superior facet are identiﬁed.
Extreme care is again taken not to strip the facet of any capsule or
muscle attachments. Once the mamillary process is delineated, a
pilot hole is drilled with a high-speed burr, and a gearshift is used to
cannulate the pedicle and vertebral body, thus furnishing a channel
for pedicle screw placement. The direction and position is conﬁrmed
with ﬂuoroscopy, and the walls of the channel are inspected with a
ball-tipped probe. A pedicle screw is then placed.

Paraspinal muscle damage seen after midline, muscle-stripping
approaches has been described by numerous authors.6-11,17
Increased levels of inﬂammatory mediators were shown in
patients undergoing conventional microdiscectomy versus
minimally invasive microdiscectomy.18 In addition, increased
muscular edema was demonstrated by magnetic resonance
imaging in the paraspinal muscles of patients undergoing the
midline muscle-stripping approach for open fusion versus those
undergoing surgery with a minimally invasive approach.19

In similar fashion, the next transverse process is exposed by
moving the retractor to the next level, and the pedicle screw is
placed. The stabilizing device can then be placed, connecting
the pedicle screws by moving the retractor between the pedicle
screws maintaining the intermuscular plane while visualizing
both screws. We believe that maintaining the retractors in one
place for as short a time as possible minimizes any undue
pressure on the muscle, thereby decreasing muscle ischemia
and related problem.6-11 After the instrumentation is in place the
lumbodorsal fascia is closed on both sides.

The beneﬁts of a minimally disruptive approach to spinal
stabilization may be less damage to the paraspinal musculature,
theoretically resulting in improved outcomes. We noted
improvements in treatment intensity scores in patients
undergoing posterior nonfusion stabilization via the musclesparing approach versus those undergoing conventional midline
exposure.4

Panjabi discussed the concept of the neutral zone in the lumbar
spine. He noted this to be a region of intervertebral motion
around the neutral posture where little resistance is offered
by the passive spinal column.20 He also stated that the neutral
zone appears to be a clinically important measure of spinal
stability function. Injury or degeneration of the spinal column,
or weakness of the muscles, may result in an increase of the
neutral zone, which may lead to spinal instability or back
pain. With an increase in the neutral zone, the stresses on the
surrounding musculature increase in order to maintain the
neutral zone. Panjabi thus hypothesized that the spinal stabilizing
system adjusts so that the neutral zone remains within certain
physiological thresholds to avoid clinical instability.
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We believe that in nonfusion surgery maintaining the soft
tissue and musculature surrounding the spinal segment may
be much more important clinically than in fusion surgery in
achieving segmental balance and maintaining the neutral
zone within physiological limits. Thus, an approach such as
the one described above, which maintains the integrity of the
paraspinal musculature and soft tissue, may result in improved
outcomes. The muscle-sparing approach, with speciﬁc
reference to posterior nonfusion stabilization systems, also
allows for placement of screws well away from the facet in
a more lateral to medial trajectory. Nevertheless, the surgeon
must be very careful when placing screws using this approach
as facet violations may easily occur. Shah et al.,21 in a review of
patients undergoing lumbar fusion with pedicle screws placed
via the Wiltse approach, noted facet violations in 20–23% of
the proximally placed pedicle screws
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CONCLUSIONS

A modiﬁed muscle-sparing approach may be useful for
placement of pedicle screws for posterior nonfusion stabilization.
Decompression may be performed through the same incision.
Theoretically, the beneﬁts of such an approach include less
blood loss, less muscle damage, and subsequently less pain
than when midline approaches are performed. An additional
advantage is the ability to optimally place pedicle screws via
a more lateral to medial trajectory, allowing optimal placement
of posterior nonfusion stabilization systems without violation
of the facet capsule.
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