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Whereas the existence
of “facet syndrome” is
debatable, most clinicians
currently agree that lumbar
z-joints are a common
source of low back pain.
This premise is strongly
supported by numerous
anatomic and clinical

studies.
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Lumbar Zygapophysial
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Treatment
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This article will discuss the basic science, clinical evaluation and research data supporting the
concept that the lumbar zygapophysial joint (z-joint) is a potential source of low back pain
and can be effectively managed through various noninvasive or minimally invasive treatment
options. It is an extension of a symposium from the recent NASS annual meeting in Chicago
on Low Back Pain Treatment. Two of the authors of this article were speakers on that panel,
Ray Baker, MD (radiofrequency neurotomy) and Rick Sasso, MD (surgery). Mike Geraci,
MD, PT, graciously agreed to contribute some of his thoughts and ideas regarding the manual
medicine approach to assessing and treating z-joint pain.

On reading this article, you will notice that the majority of rigorous science (utilizing
controlled trials) is present only in the area of z-joint diagnostic injections and radiofrequency
neurotomy. One could argue that the described manual treatments and exercises are not specific
for z-joint pain and could apply to all chronic, nonspecific low back pain. While that would
be difficult to deny, it is certainly not meant to diminish the role of the clinical evaluation and
the importance of other nonsurgical treatment measures such as manual therapy and exercise.
It is simply a reflection of the state of the art of the science of low back pain in 2005. As a
corollary, if the only tools accepted to treat chronic low back pain of an injection-proven z-joint
origin were those demonstrated by randomized, controlled trials, then other than medication,
the spine physician is left with either radiofrequency neurotomy or nothing. As always, the
reader is encouraged to reach his or her own conclusion.

BACKGROUND

The concept of primary facet joint (zygapophysial or z-joint) pain has long been compelling.
In 1911, Goldthwait' proposed that the facet joints were responsible for a significant amount of
low back pain. Ghormley? coined the term “facet syndrome” in 1933 and recommended surgical
fusion to treat this disorder. Local anesthetic injection into the facet joint was first described by
Mooney? in 1976 as a method to confirm this diagnosis.

The 1988 Volvo Award in clinical sciences was awarded to Jackson et al* for their prospective,
statistical study regarding lumbar facet joint injections. They were not able to identify clinical
parameters that predicted response to facet blocks. They refuted the existence of “facet joint
syndrome” and concluded that the facet joint was not the single or primary source of low back
pain. Additional prospective, randomized, controlled studies in the 1980s¢ concluded that facet
joint injections were a nonspecific method of treatment for low back pain and, diagnostically,
were not correlated with the clinical diagnosis of facet joint syndrome.

Whereas the existence of “facet syndrome” is debatable, most clinicians currently agree
that lumbar z-joints are a common source of low back pain. This premise is strongly supported
by numerous anatomic and clinical studies.

Cadaveric studies have demonstrated that the z-joints receive innervation from the medial
branch nerves of the primary dorsal rami. Neuroanatomic studies further prove the presence of an
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extensive distribution of small nerve fibers and endings in the lum-
bar z-joint.”'° These nerves were high-threshold mechanoreceptors
shown to contain substance P, typical of nociceptors. Sensitization
and excitation of z-joint nerves and surrounding muscle were also
shown when the nerves were exposed to inflammatory or algesic
chemicals. Together, these studies provide strong evidence that
lumbar z-joints can produce pain.

DiaGNosIs

Schwarzer,""* Dreyfuss,'> Bogduk,'®!” Kaplan'® and Manchikan-
ti'%? have extensively studied the z-joints. These studies focused
on the ability of z-joints to produce pain, the clinical features
associated with and prevalence of z-joint pain, and the ability of
medial branch anesthetic injections to reliably diagnose patients
with z-joint pain. The authors employed a variety of methods,
including placebo controls, comparative anesthetic protocols and
computed tomography (CT) confirmation of anesthetic spread;
one study even subjected patients to both z-joint injections and
provocation discography to determine the relative prevalence of
disc versus z-joint pain.'? In another randomized blinded placebo
controlled study, lumbar z-joint capsular distension was shown to
produce pain in normal volunteers. The pain was abolished with
anesthetization of the medial branches with lidocaine (Xylocaine),
but not with saline.'® Collectively, these and other studies have
shown that it is clinically difficult, if not impossible, to diagnose
lumbar z-joint pain without the use of controlled diagnostic (ie,
diagnostic) injections. Although one study reported a collection
of symptoms and signs that increased the probability of a patient
having z-joint pain, this has been refuted recently.?!-*

Common imaging techniques (ie, plain radiographs, magnetic
resonance imaging [MRI], CT and bone single photon emission
computed tomography [SPECT] scans) cannot discern which
patients have z-joint pain®*% either. SPECT scans select out a
subgroup of patients who respond better to z-joint injections, but
these tests suffer from low sensitivity and are not clinically useful
as a screening tool.*

Although controlled diagnostic injections remain the best way
of diagnosing z-joint pain, they are not infallible and care must
be taken to assure a correct diagnosis. Schwarzer et al'* showed
that a single z-joint injection resulted in a 38% false positive rate.
Subsequent studies demonstrated that the specificity improved by
requiring 80% pain relief to secure the diagnosis, the false positive
rate fell to 27% and the positive predictive value rose from 31% to
63%. Additionally, by performing placebo controlled or compara-
tive anesthetic technique injections, the positive predictive value
rose further.!*3!

Comparative anesthetic techniques rely on the patient hav-
ing a longer duration of pain relief with bupivicaine (Marcaine)
than with lidocaine and require at least two separate injections for
confirmation. This increases specificity greatly, but excludes two
thirds of patients with true z-joint pain who exhibit a ‘discordant
response,’ that is, a longer duration of relief with lidocaine than
bupivacaine.?!
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To balance between the cost/ethical dilemmas of placebo
controlled injections and the exclusion of appropriate patients fol-
lowing a true comparative anesthetic protocol, a third approach has
become popular: modified comparative anesthetic protocol. With
this protocol, a patient is required to have > 1-2 hours of pain relief
with lidocaine, and > 2-3 hours of pain relief with bupivacaine.
Using this protocol, Dreyfuss et al** achieved a 90% success rate
with subsequent radiofrequency neurotomy.

In summary, anatomic and clinical studies suggest the fol-
lowing:

B Lumbar z-joints are anatomically capable of producing pain
mediated through the medial branch nerves.

B There are no clinical features or imaging techniques that are
pathognomonic for z-joint pain.

B 15% to 45% of patients presenting with low back pain have
z-joint pain.

B Controlled diagnostic injections are the best method of diag-
nosing z-joint pain.

B At least 80% pain relief is required after modified compara-
tive anesthetic medial branch nerve injection to reliably select
patients with z-joint pain.

MANUAL ASSESSMENT AND THERAPY:
Mike Geraci, MD, PT

As demonstrated by Schwarzer et al,'? z-joint pain is frequently as-
sociated with degenerative discs and therefore, lumbar z-joint pain
is not necessarily an isolated problem. Further, z-joint problems
may progress along a continuum including synovitis, stiffness (hy-
pomobility), capsular laxity (hypermobility), arthritis and instabil-
ity, although not always predictably. Additionally, z-joint problems
are frequently associated with musculoligamentous abnormalities
including muscle fibrosis leading to localized segmental and, at
times, more global inflexibilities.

Because of these recognized aggregate mechanical and func-
tional impairments, the manual medicine approach to diagnosis
and treatment has been used in various forms for thousands of
years. Many practitioners of manual medicine exist (eg, osteopaths,
chiropractors, physical therapists, massage therapists, medical doc-
tors) but very few consistent guidelines have been developed for
its application. Manual medicine has remained in the forefront of
spinal treatment because patients continue to demand it and certain
clinical subgroups derive a recognized benefit.3

Assessment

As indicated above, there are no clearly validated provocative trunk
movements that correlate with injection-proven lumbar z-joint pain.
Nevertheless, a comprehensive physical examination of the spine
should include a segmental component (manually-based) and a
functional component (movement-based), both of which can lead
to a more specific treatment prescription. Overall range of motion
of the lumbar spine is assessed on the “screening” examination
and should include multiple planes of movement including flexion,
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extension, side bending, rotation or a combination of these move-
ments. A skilled manual practitioner also performs a segmental
examination, palpating for bony asymmetries and tissue texture
abnormalities. Palpation of the transverse and spinous processes
as the patient moves through an arc of flexion, recovery, extension,
lateral bending and rotation of the spine, allows identification of
asymmetry of these bony landmarks, suggesting abnormal segmen-
tal motion. Tissue texture abnormalities, particularly of the deeper
unisegmental muscles (ie, transverseres and rotatores) in the medial
gutter lateral to the spinous processes, may indicate an underlying
abnormal z-joint (ie, hypomobile or hypermobile).

The functional exam includes assessment of the functional
kinetic chain. This may include identifying movement or range of
motion abnormalities in other joint structures such as the foot and
ankle, knee, hip, or pelvis that can contribute to dysfunctions of
the lumbar z-joints. It also includes evaluation of dynamic muscle
strength and flexibilities, recognizing imbalances such as tight or
facilitated muscles (such as the psoas, hip adductors, hamstrings and
gastrocsoleus) and weak or inhibited muscles (such as the gluteus
maximus and medius). Identifying these dysfunctions of the entire
kinetic chain, will also lead to optimal exercise prescriptions.

Manual Therapy

Manual therapy treatment varies considerably from specialty to
specialty. However, some of the terminology is standardized. The
term mobilization refers to graded, directional force applied to a
specific segment usually performed in the side lying position. These
are graded I through V, with the increasing grades of mobilization
proportional to an increase in amplitude of force. Grades I and II are
considered gentle oscillations and used primarily for pain control,
with grade V, also known as a manipulation, consisting of a high
velocity thrusting maneuver.

Physical therapists generally perform grades I through IV
mobilizations, whereas osteopaths and chiropractors can apply
manipulations. Other techniques such as muscle energy*-* use
the patient’s own muscle activation to correct joint mobility. Myo-
fascial release can be used to release fascial and muscle tightness
patterns in order to reduce z-joint dysfunction of the spine. Other
osteopathic techniques include functional indirect, craniosacral,
and strain-counterstrain,’’ and joint play®® or motion-palpation®
that are used in treating joint dysfunction.

Exercise Therapy

Exercises have been used to improve lumbopelvic muscle con-
trol and stability, to optimize multiplanar movement patterns, to
maintain joint correction between visits and to ultimately reduce
the need for manual treatments for z-joint dysfunction. While no
single exercise regimen exists specifically for z-joint related prob-
lems, there are two general principles of exercise therapy. The first
focuses on pain control and regaining local muscle control. The
second focuses on the more global kinetic chain by stretching tight
muscles, strengthening weak muscles and retraining whole body
movement patterns, proprioception and task-specific function.

Exercises for pain control are often an extension of the physi-
cal examination. Even if a distinct diagnosis of z-joint pain cannot
be made based on physical examination, a reasonable exercise
program can be started without advanced expertise. Directional
exercises based on the centralization or reduction of pain during
the screening examination can be applied to the early stages of
treatment. For example, if low back and referred pain to the hip
girdle are reduced with flexion-biased movements and increased
with extension-biased movements, flexion is recommended first.
These are frequently prescribed as William’s flexion exercises
and can include posterior pelvic tilts and knee to chest maneuvers
performed in a supine position. However, it is important to realize
that flexion exercises are not universally applied to z-joint pain and
occasionally extension-biased exercises are preferred.

An early approach at regaining lumbopelvic control is the “pel-
vic clock” technique as developed by Feldenkrais* and modified for
manual evaluation and treatment by Bookhout et al.*' This can be
performed in the supine, seated or standing position, the latter more
representative of positions of daily function. In this evaluation and
treatment strategy, an imaginary clock face is superimposed over
the pelvis, so that the 12 o’clock position represents flattening the
back by rotating the pelvis into a posterior tilt; 6 0’clock represents
rolling into lumbar extension by an anterior tilt; 3 o’clock represents
rotation of the pelvis to the left; and 9 o’clock represents rotation
of the pelvis to the right. Any point on the clock can be touched
with the pelvis and brought back to the starting position. This has
been successfully used for joint dysfunction with stiffness being
the primary problem, both as a home exercise treatment program
as well as an evaluation tool. Positions that provoke pain are
eliminated in the very early stages of this exercise, but are added
back as pain diminishes.

Another technique known as muscle rebalancing has been
used to treat “group” dysfunctions or abnormalities that include
three or more segments that do not move with proper coupling.
This treatment focuses on the neurophysiologic phenomenon of
muscle facilitation (or tightening) and muscle inhibition (or weak-
ening). This pattern may predispose to altered segmental motion.
In the lumbar spine, there is normally a strong coupling pattern of
lateral bending and spinous process rotation to the opposite side. If
uncoupling of motion is identified over several levels, for example
L1 through L4, in which side bending and spinous process rotation
occur to the same side, there is often an associated iliopsoas muscle
facilitation and gluteal inhibition on the concave side. Passive and
then active stretching of the facilitated muscle may correct this
joint dysfunction without the need for specific joint mobilization
techniques. This will also allow progressive strengthening of the
weakened hip abductor and extensor.

Anew development in manual medicine treatment is functional
joint mobilization, as developed by Lambert.*> Most of these tech-
niques are done either standing or seated (as opposed to side lying)
and integrate the use of diagonal proprioceptive neuromuscular
facilitation (PNF) patterns. These PNF patterns more closely match
the multiplanar z-joint dysfunctional movement patterns, either in
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flexion and rotation or extension and rotation. This has led to the
development of functional exercises to maintain correction, often
obviating the need for regular manual treatments.

The most important aspect of functional rehabilitation for z-
joint dysfunction and pain may be identifying the repetitive patterns
that people move in at home, work or athletically, and pinpointing
deficits in the functional kinetic chain. The lumbar spine must
compensate for these mechanical deficits, eg, lack of subtalar joint
motion or limited hip internal range of motion. For example, the
lumbar spine may be forced to excessively rotate or side bend to
compensate for loss of hip internal rotation as the trunk rotates over
an arthritic hip joint. This can overload the physiologically available
rotation in the lumbar spine and mechanically overload the z-joints
on the right. After many cycles, the z-joints may become stiff and
painful and no longer accommodate a neutral posture, then progress
to a state of hypermobility and eventually develop arthritis.

Once pain is reduced or eliminated and early muscular control
of the lumbopelvic region is accomplished, more challenging core
strengthening exercises are initiated. These exercises, however, are
not exclusive for z-joint pain (see “Core Strengthening,” Spine-
Line, November/December 2003, pp 9-19.) A lack of a consistent
approach to exercise is a void in the treatment arsenals of many
manual therapy practitioners. This may lead to excessive unimodal
treatment. However, one should not underestimate the value (real or
perceived) of therapeutic touch from the reasonable use of manual
medicine techniques. The ideal treatment environment should allow
a combination of manual therapy, exercise and when indicated,
fluoroscopically guided z-joint injection procedures.

LumBAR MEeDIAL BRANCH RADIOFREQUENCY

NeuroToMY: RAY BAKErR, MD
General Principles
A certain percentage of patients with z-joint pain do not improve
with exercise, manual therapy or other well accepted noninvasive
treatments. Over the past 30 years, medial branch radiofrequency
(RF) neurotomy has evolved as a minimally invasive treatment for
patients with refractory z-joint pain. Patients are selected based on
their response to properly performed medial branch blocks, often
involving a modified comparative anesthetic protocol (see p 11).
During the RF neurotomy procedure, a cannula is passed per-
cutaneously so that the distal “active tip”” approximates the medial
branch nerve. Along the length of the cannula’s active tip, passage
of RF current generates heat through into(?) the surrounding tis-
sues, effectively coagulating the targeted medial branch nerve. The
lesion diameter is proportional the cannula diameter, and very little
heat is generated distal to the active tip. On average, the maximum
transverse dimension of a lesion is about two electrode-widths from
the surface of the active tip (Figure 1).

Medial Branch Anatomy
A recent study by Lau* et al emphasized the importance of can-
nula position and size in producing an effective lesion. Cadaveric
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RF Cannula size vs. Lesion size
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Figure |. Average maximum transverse dimension of a lesion is
approximately two electrode-widths from the surface of the RF
cannula active tip. Used with permission from: Bogduk N. Surgical
and radiographic anatomy of lumbar radiofrequency medial branch
neurotomy. Instructional CD. San Francisco, CA.; International Spine
Intervention Society; 2003.

dissections, performed as a part of the study, also extended our

knowledge of the anatomy of the medial branch nerves. (Figure

2 & 3.) The L1 to L4 medial branch nerves were shown to run

across the neck of the superior articular process, not at the base of

the transverse process as was previously assumed. The L5 primary

dorsal ramus ran runs(?) along the osseous groove between the

sacral ala and the superior articular process of S1. In consideration

of these observations:

B Lesions should be produced parallel to the medial branch nerve
for maximum effect.

B The relatively small lesion size produced requires the cannula
be placed as close to the nerve as feasible.

B A larger cannula should be used to increase the probability of
encompassing the medial branch nerve.

B Cannula placement should reflect current anatomic consider-
ations to increase successful outcomes.

Outcomes

Slipman et al* published an excellent review of the critical evi-
dence for RF neurotomy. He reviewed all of the published outcome
studies on RF neurotomy and selected four prospective studies
for analysis. Three of the four studies supported the effectiveness
of RF neurotomy; only the study by Leclaire® failed to show a
statistically significant effect.

Careful review of the Leclaire study reveals serious method-
ological flaws.* The study was planned before the false positive
rate of a single injection was understood, and the primary selection
criteria used was ‘significant relief of low back pain’ for at least 24
hours during the week after intra-articular facet steroid injections.
The use of such imprecise and vague selection criteria undoubtedly
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Figure 2. legend to come. Used with permission from: Education
Committee of the International Spine Intervention Society. Lumbar
medial branch radiofrequency neurotomy. Instructional CD. San Fran-
cisco, CA; International Spine Intervention Society; 2004.

lead to a heterogeneous group of subjects who may or may not have
the targeted condition. Relief may have occurred because of the
patients potentially having a good day or days after the injection
that was temporally, but not causally, related to the procedure. The
patients may have had temporary relief of anterior column pathol-
ogy from epidural extravasation of the corticosteroids or potentially
even a systemic response from the corticosteroids. Lesioning tech-
nique was not well described and there were no objective measures
of technical denervation. Not surprisingly, Leclaire failed to show
a statistically significant effect of RF neurotomy.

In contradistinction, van Kleef*” published a randomized
controlled trial clearly proving that lumbar medial branch radio-
frequency neurotomy was not a placebo. Statistically significant
changes were noted in visual analog scale (VAS) scores, global
perceived effect, Oswestry, and analgesic intake. These changes
persisted at 12 months postprocedure. The mean VAS dropped

Success over time
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Figure 4. legend to come.

Figure 3. legend to come. Used with permission from: Bogduk N.
Surgical and radiographic anatomy oflumbar radiofrequency media
branch neurotomy. Instructional CD. San Francisco, CA; International
Spine Intervention Society; 2003.

from 5.2 to 2.8 in the lesion group (15 patients), compared with
5.2 to 4.8 in the sham group (16 patients). Although some have
criticized the small study size,* in many ways the study succeeded
despite methodological constraints. Specifically, only one set of
medial branch blocks were performed and only 50% pain relief
was required for inclusion. (Figure 4)

Dreyfuss et al** published a prospective audit of 15 patients
undergoing lumbar medial branch RF neurotomy. This study,
despite not using a randomized control protocol, is the only study
to date that has used rigorous inclusion criteria, optimal cannula
placement and postprocedure eletromyelogram (EMG) of the L2 to
L5 bands of the multifidi performed to measure technical success.
Four hundred sixty patients were screened; 41 patients underwent
initial medial branch nerve injection and only 22 achieved >80%
pain relief. These 22 patients then underwent a second medial
branch injection according to the modified comparative anesthetic
protocol. Only 15 passed all inclusion criteria and were included in
the study. The results reflected the care taken in patient selection:
B 87% of patients reported >60% pain improvement one year

after RF neurotomy.

B 60% of patients reported >90% pain improvement one year
after RF neurotomy.

B Mean VAS change one year after RF neurotomy:
5.1 preprocedure — 1.0 postprocedure.

B Statistically significant changes at one year in:

. VAS, SF-36, McGill and Roland-Morris.

B 90.5% technical success with procedure.

The medial branch nerves likely regenerate and usually the pain
will return over time. Schofferman et al*’ looked at the duration of
pain relief after RF neurotomy. They showed the mean duration
of pain relief was 10.5 months, and that there was an 85% success
rate with subsequent neurotomies. This is corroborated with data
from the cervical spine.*!
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Complications

Only one study has been published that specifically addresses the

question of complications after RF neurotomy. Kornick et al*>pub-

lished a study of 92 patients that underwent 616 RF lesions with

only a 1% minor complication rate (0.3% to 1.7%) including:

B three cases of localized pain lasting > two weeks

B three cases of neuritic pain lasting < two weeks

B (O infections or new sensory/motor deficits or major complica-
tions.

RF Neurotomy Conclusion

More studies need to be performed using randomized control pro-

tocols, larger study sizes, proper cannula position and currently

accepted inclusion criteria. Despite this, enough evidence exists

to support the following:

B Radiofrequency neurotomy is an effective treatment for well
selected patients with lumbar z-joint pain.

B Patient selection criteria using modified comparative anesthetic
MBB protocol and >80% pain relief should be encouraged.

B RF neurotomy is a safe procedure with few associated com-
plications

B Proper electrode position and size optimize technical suc-
cess.

B Segmental EMG testing of the multifidus muscle is helpful to
assess the technical adequacy of the procedure.

LumBARr FusioN: Rick Sasso, MD

Those patients with primary z-joint pain who do not respond to
nonsurgical treatment may respond favorably to surgical fusion.
The most important factor in a successful outcome is confirming
that the diagnosis is accurate. Thus, the description previously of
the meticulous care necessary when planning and performing the
medial branch anesthetic injections. Careful consideration to surgi-
cal technique is also critical.

Surgical treatment of lumbar z-joint pain has been evaluated.
Markwalder™ evaluated surgical fusion for facet syndrome in
119 patients. The best outcome occurred in the translaminar facet
screw fixation cohort who had 96% good-excellent results. The
translaminar facet screws were postulated to have the lowest risk of
irritation to the adjacent segments and the facet screws specifically
immobilized the painful lumbar z-joints. Biomechanical evaluation
has proven these screws to be as strong, and in some loading modes,
stronger than pedicle screw and rod constructs (? REFERENCE).
Moreover, transfacet screw fixation was not compromised after
repetitive cyclic loading.

Various techniques for lumbar fusion exist and several are
reasonable alternatives to surgically treat primary z-joint pain. The
variables to consider are:

B type of fusion: anterior versus posterior (facet or intertrans-
verse), with or without interbody fusion (anterior lumbar
interbody fusion versus posterior lumbar interbody fusion
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versus translaminar lumbar interbody fusion)

B type of posterior instrumentation: translaminar facet screws
versus pedicle screws and rods

B type of bone graft: posterior (autogenous iliac crest, local bone
graft, demineralized bone matrix, bone morphogenetic protein)
or interbody (femoral ring allograft, cage)

Bone grafting across the intertransverse process region may
produce a very strong lumbar fusion mass. However, the soft tissue
dissection is extensive. Primary facet fusion entails minimal soft
tissue dissection and allows complete removal of the facet capsule.
The addition of an interbody fusion will increase the chance that
a solid fusion will occur by stabilizing the anterior column. The
question of whether this should be performed from an anterior or
posterior approach is surgeon specific. The advantages of an anterior
approach compared to a posterior interbody fusion are decreased
blood loss, more complete removal of the disc and the ability to
place a larger interbody graft. The disadvantage is that a separate
incision is required. With a posterior lumbar interbody fusion or
transforaminal lumbar interbody fusion, the same incision is used,
but the exposure is much more extensive and requires retraction
of the dura and nerve roots. Complications related to the neural
structures are much higher with this approach because the cauda
equina and exiting nerve roots are between the surgeon and the
target disc space.

Although pedicle screw fixation is a very common and familiar
technique for all spine surgeons, it requires large and bulky im-
plants. The cephalad juxta-level unfused z-joint is specifically at
risk because of the position of the upper pedicle screw. The entry
point requires exposure of this adjacent z-joint and frequently re-
sults in destruction of the facet capsule and part of the joint. Even
with “minimally invasive” pedicle screw placement, the screw head
and upper part of the rod irritate the z-joint during normal motion.
A great advantage of facet screws is that they are placed far away
from the adjacent z-joint. They are not bulky and they directly ad-
dress the painful z-joint, whereas pedicle screw constructs simply
span across the painful joint and do not directly immobilize it. The
issue of the type of bone graft is controversial, but what is very clear
is the fact that a large percentage (up to 30%) of patients continue
to have bone graft donor site pain if autogenous iliac crest bone is
harvested. Thus, the trend is to avoid autogenous bone.

As long as the diagnosis of lumbar facet syndrome can be as-
sured, then it appears reasonable to consider lumbar arthrodesis if
nonoperative treatment is not successful. Truly minimally invasive
posterior instrumentation with transfacet screws that are applied
with minimal soft tissue disruption and spare the adjacent facet
joints appear to be best supported by the literature to facilitate a
successful lumbar fusion with the ultimate goal of pain resolution
and minimization of adjacent level degeneration.
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