Minimally Invasive

POSTERIOR SPINAL FUSION

by Richard L Demko, cST

TheCD Horizon®Sextant™ procedureisarelativelynewadvancementinthe
treatment of degenerative disc disease and other spinal instabilities.
When used along with the CD Horizon® Minimal Exposure Tubular Retractor
system (METRIX™), it gives the option to use the incisional technique
by reducing the amount of dissection and exposure needed to perform a
traditional spinal fusion. Unlike the open, invasive approach that requires
a b-to8-inchincision and extensive exposure, this minimally invasive
approach only requires 18mm stab incisions and gradual soft tissue and
muscle dilatation to access the spine and its related structures? The
cosmetic outcome is similar to that of a laparoscopy, and the patient's
postoperative pain, recovery time and hospital stay is greatly reduced.
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AP Lateral C-Arm Retractor Post

CANDIDATES FOR THE MINIMALLY

INVASIVE PROCEDURE

The most common indication for the minimally invasive pro-
cedure is severe disc degeneration. Other indications include
recurrent disc herniation, spondylolisthesis (misaligned ver-
tebrae) or traumatic fracture. The procedure is indicated for
patients that require single to multi-level fusions.?

INSTRUMENTATION AND EQUIPMENT

The set contains pedicle screws ranging from 4.5mm to
as wide as 8.5mm diameter that attach to threaded, can-
nulated screwdrivers. Screw lengths range from 30mm to
60mm increasing in increments of 5Smm. The screwdrivers
double as a compressor/distracter and rod reducer allowing
the placement of the stabilization rods with the rod intro-
ducer. The set also contains locking caps to keep the rod
affixed to the pedicle screw. Included in the set are various
diameter dilation tubes that spread the tissue to create a
working channel down to the lamina. Most surgeons prefer
to insert the MAST Quadrant™ retractor after dilation to
allow for a larger field of vision. The retractor attaches to the
Jackson table using a table post connected to an adjustable
arm. A disposable light ring to facilitate better viewing in
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the wound attaches to the retractor, thus a light source and
light cable is required. The working instruments are similar
to traditional spinal fusion instruments with the exception
that they are longer and bayoneted to allow easier access
to and visualization of the spine through the dilation tubes
or retractor system. Since the procedure requires anterior,
posterior and lateral imaging, two fluoroscopy machines are
needed along with lead X-ray aprons and thyroid shields.

The working instruments are similar

to traditional spinal fusion instruments
with the exception that they are longer
and bayoneted to allow easieraccess

to and visualization of the spine through
the dilation tubes or retractor system.




Some surgeons prefer to use an operating
microscope instead of loupes. The standard
electrosurgery and bipolar machines also
are needed. Based on the surgeon’s prefer-
ence, a nitrogen-powered high-speed burr
may be required.

The patient is transported in to the oper-
ating room on a gurney and the first part
of the World Health Organization (WHO)
safety checklist is performed by the surgi-
cal team. Once the correct patient, surgical
site, allergies and procedure are verified,
the patient is anesthetized on the gurney
in the supine position. When induction
is complete, a Foley catheter is inserted.
After catheterization, the neuro-monitor-
ing technician inserts electrodes into vari-
ous nerves and muscles of the arms and
legs to monitor the neurological function
of the patient during the procedure. The
neuro-monitoring technician establishes a
baseline electromyogram and the patient
is ready to be positioned. With the help
of the OR staff, the patient is placed on
the Jackson table in the prone position.
The hips, knees, chest and any other bony
prominences are padded to prevent pres-
sure ulcers. Any hair around the operative
site is removed. Both fluoroscopy machines
are set up at this time. The first machine
images the lateral lumbar spine and the second machine
images the anterior/posterior lumbar spine. The fluoroscopy
machines are positioned and scout images of the spine are
taken to verify their levels before operation. Once the levels
are verified, the surgeon marks the skin where the pedicles
are located. The patient is then ready to be prepped and
draped. The skin prep is performed in a customary manner
using a prep solution of the surgeons’ choice. The surgical
team is gowned and gloved and the drapes are applied. This
is done using four square towels, a % sheet and a long trans-
verse laparotomy drape. The electrosurgical pencil cord,
bipolar cord, light cable and suction tubings are handed off
the field for the circulator to hook up. Both C-arms of the
imaging machines are draped with full C-arm drapes and
the time out is performed along with the second part of the

The MAST Quadrant Retractor table post

WHO safety checklist. The field is now set for the start of
the procedure.

(Since the minimally invasive procedure is indicated for single
and multi-level lumbar fusions, a single level fusion of L3-L4
will be used as the focus of study for the procedural part of
this article).

The surgeon injects 1% lidocaine with epinephrine
1:200,000 into the skin and subcutaneous tissues above the
left and right L3-L4 pedicles to provide hemostasis. Using
an 11 blade, a stab incision is made into the skin and the
soft tissue is dissected using a tonsil clamp. A threaded
guidewire is manually inserted into the pedicle using fluo-
roscopic guidance. Once the guidewire is in place, the sur-
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The Sextant™ Rod Introducer
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geon inserts a series of muscle-splitting dilators to create
a wider field of view down to the pedicle. The incision is
retracted using a tubular sheath to create the working port.
Once the tissues are dilated and retracted, a sharp, cannu-
lated tap is placed over the guidewire to prepare the pedicle
for screw insertion. Using a long ball probe, the surgeon
checks the hole that was taped to ensure that the lateral wall
of the pedicle is still intact. A measurement is taken from
the ball probe to determine the length of the screw needed.
The surgical technologist loads the appropriate length screw
on the threaded screwdriver and hands it to the surgeon for
insertion. With the screw in place, a neurostimulator probe
is used to check that the nerve root was undisturbed. The
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surgeon repeats the percutaneous screw insertion process
for the remaining three pedicles. The surgeon removes the
guidewires, but leaves the cannulated screwdrivers in place,
which are attached to the screws, so they can be used to
introduce the rod and distract the disc space later in the
procedure. With all the pedicle screws in place, the next
step is to perform a decompressive laminectomy. A stab
incision is made in the skin 5mm off the midline on the
left side of the spine. The soft tissue is dissected with a ton-
sil clamp. A threaded guidewire is inserted and advanced
down to the edge of the lamina under fluoroscopic imag-
ing. Once the guidewire is in place, the surgeon inserts the
muscle-splitting dilators to create a working port down to



The discectomy will start on the side
thatis giving the patient the most pain,
and will be done through the existing

working port used for the laminectomy.

the lamina. If the MAST Quadrant™ retractor is used, the
surgeon inserts the retractor blades and affixes them to an
adjustable arm connected to a table post. The table post is
attached to the Jackson table with the help of the circulator.
With the retractor in place, the surgeon may wish to use the
disposable light ring to enhance visualization of the spine.
Using an angled curette, the surgeon removes small por-
tions of bone from the lamina to gain entrance to the spinal
canal. Once the spinal canal is reached with the curette, a
2mm Kerrison rongeur is used to remove the lamina that
is compressing the spinal cord and nerve root. Using vari-
ous dissectors, the surgeon probes the edge of the lamina to
check for bone fragments and osteophytes. If found, these
are removed using a 3mm or 4mm Kerrison rongeur and/
or a high speed cutting burr. The surgeon is careful not to
disrupt the nerve root during this process.

When the laminectomy is complete on the left side of

the spine, the process is repeated on the right side. Once
the spinal cord is decompressed, the surgeon prepares to
insert the rods using the rod introducer. Using a caliper that
attaches to the retained screwdrivers, the distance between
the L3 and L4 pedicle is measured and the proper rod length
is selected. The surgical technologist then loads a sharp cut-
ting trocar to the rod introducer. The introducer is attached
to the screwdrivers and a stab incision is made at the entry
point of the skin where the trocar will be pushed through.
The surgeon advances the trocar through the tissues to cre-
ate a path for the rod. The trocar is then removed from the
inserter and the proper length rod is attached. The rod is
advanced through the tissues and is positioned between
the pedicle screws until the rod is properly seated. When
satisfied with the placement of the rod, the surgeon and
assistant distract the disc space by pulling the two screw-
drivers apart. Locking caps are advanced down the cannula
of the screwdriver and are placed on the pedicle screws to
secure the rod. This process is repeated for the right side
L3 and L4 screws. By distracting the pedicles, it allows the
surgeon to access the disc space to remove the degenerative
disc and insert an intervertebral body cage or bone graft.
Before starting the discectomy, an anterior/posterior and
lateral fluoroscopic image is taken to ensure the proper
placement of the pedicle screws and to verify that the rod
is seated in the saddle of the screw with the locking caps
firmly attached. The discectomy will start on the side that is
giving the patient the most pain, and will be done through
the existing working port used for the laminectomy. A suc-
tion nerve root retractor is inserted into the spinal canal
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The Mast Quadrant™ Retractor
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Within 3 to 4 hours after the procedure,
the patientis encouraged to ambulate to
aidinthe recovery process. Typically with
an uneventful procedure, the patient can
return home within 24 to 48 hours and
can resume normal activity within 3 days
of discharge.

to gently retract the spinal cord and allow the surgeon to
visualize the disc. Using an 11 blade knife on a bayoneted
handle, the surgeon makes an incision into the annulus
of the disc. Using various serrated curettes and pituitary
rongeurs, the disc is removed. To determine the size of
the graft needed to replace the disc, the surgeon inserts a
series of trials until the trial sits snug between the top and
bottom vertebral end plates. The graft is introduced to the
field by the circulator and the surgical technologist loads
the graft on the inserter. Some surgeons prefer to place a
synthetic bone substitute in the center of the graft prior to
insertion to assist in the intervertebral body fusion. Using
a mallet, the graft is taped in place and advanced down
the disc space using a graft impacter. After the graft is in
place, the locking caps keeping the disc space distracted
on the rods are loosened, and the surgeon and assistant
pull the screwdrivers together. This is done to compress
the disc space and keep the graft in place. Once com-
pressed, the locking caps are tightened and a final torque
driver is used to ensure the rods are secured to the ped-
icle screws. The surgeon will then insert a mixture of an
osteogenerative protein and bone chips along the lateral
gutters of the posterior spinous process. This is done so
the patient will generate bone growth aiding in the fusion
of the two vertebral bodies. Prior to removing the retrac-
tors and screwdrivers, the neuro-stimulator is again intro-
duced into the incisions to verify that the nerve roots and
spinal cord were not compromised during the procedure.
Final fluoroscopic images are taken to verify the screws,
rods and intervertebral grafts are properly in place.
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The surgical technologist and circulator perform a sponge,
needle and cotton patty count. Instruments are counted
based on the hospital’s policy for percutaneous cases. Once
the counts are correct, the retractors and screwdrivers
are removed from the wound. The wound is closed with
interrupted 0 polyglactin suture on a tapered needle to
approximate the deep layers of tissue. The superficial lay-
ers are closed with interrupted 2-0 polyglactin suture also
on a tapered needle. The subcutaneous tissue is closed with
running 4-0 polyglactin on a cutting needle and the skin is
approximated using either wound closure strips or a tissue
adhesive. Some surgeons prefer to close the skin with a 4-0
nylon suture. If this is to be done, generally the 4-0 poly-
glactin subcutaneous stitch is omitted. The dressings gener-
ally consist of small adhesive bandages. When the closure
is complete and the final sponge, needle and cotton patty
count are done, the third part of the WHO checklist is com-
pleted. The OR staff then returns the patient to the gurney
from the Jackson table and the neuro-monitoring leads are
removed. The patient is then extubated and transported to
the Post Anesthesia Care Unit (PACU).

The patient will spend a few hours in the PACU before being
transported to the surgical floor of the hospital. Within 3 to
4 hours after the procedure, the patient is encouraged to
ambulate to aid in the recovery process. Typically with an
uneventful procedure, the patient can return home within
24 to 48 hours and can resume normal activity within 3 days
of discharge.?

There are several complications that may occur to
lengthen the patient’s hospital stay. The most common com-
plication of minimally invasive spinal fusions is a dural tear
caused during the decompressive laminectomy. Most dural
tears can be repaired through the working port, but in some
cases the surgeon may have to convert to an open proce-
dure to repair the defect. In this event the patient will spend
more time in recovery, and will not be able to immediately
return to normal activity. Other complications can include
breaches in the pedicle wall, causing the screw to disrupt the
spinal cord and/or nerve root; misplacement of the pedicle
screw, causing instability of the fusion; hematomas; paraly-
sis; foot drop; and surgical site infection.*



With the breakthrough of this minimally invasive technique,
patients can return to an active life style within a fraction of
the amount of time it takes one to recover from a traditional
open spinal fusion. Blood loss is minimal, muscle and tis-
sue is preserved causing less postoperative pain, time spent
in the hospital recovering is significantly reduced and the
improved cosmetic outcome make this minimally invasive
approach more attractive to patients who are candidates for

a spinal fusion.
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