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Posterior cervical foraminotomy is an effective surgical treatment method for relieving radicular symptoms
that result from cervical nerve root compression. Minimally invasive techniques and tubular retractor
systems are available to minimize tissue retraction, but minimally invasive approaches can carry with them
the surgical challenge of trying to pass instruments through a long narrow retractor that is also the port for
visualizing the surgical pathology. Herein, the authors present a case of a 65-year-old man who presented
with symptoms of a left C6 and C7 radiculopathy and left C5-6 and left C6-7 foraminal narrowing on MRI.
A minimally-invasive fully endoscopic left C5-6 and C6-7 posterior foraminotomy was performed through a
1cm outer diameter working channel endoscopic with a 6 mm working channel. Clinicians should be aware
that new minimally invasive non-fusion approaches for the treatment of cervical radiculopathy that utilize
endoscopic visualization are now coming into use in clinical practice.
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Introduction
The surgical treatment of cervical radiculopathy is very
successful, with reported success rates greater than 90%
for anterior cervical discectomy and fusion as well as for
posterior cervical decompression without fusion (1-5).
Anterior cervical discectomy is often performed with
a fusion and has the downside of exposing patients to
a risk of adjacent segment disease over time as well as
dysphagia, dysphonia, and neck viscera injury (6). Posterior
foraminotomy for cervical radiculopathy carries with it an
often painful postoperative course because of the cervical
musculature that must be traversed in order to reach
the compressive pathology (although minimally invasive
approaches likely lessen that pain) and a 3% recurrence rate
for symptoms that can ultimately necessitate a subsequent
surgery that is an anterior fusion (7). Both anterior and
posterior approaches are equally effective (8-10). A
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minimally invasive posterior cervical approach typically
entails sequential dilation down to a 16 to 20 mm tubular
retractor through which (I) the target surgical pathology is
visualized, and (II) instruments are passed. Here we present
a technique for a fully endoscopic 2-level posterior cervical
foraminotomy performed through a 1 cm incision using a
1 cm working channel high definition endoscope with a
6 mm working channel. The technique is presented to
illustrate a surgical approach that is more minimally invasive
than a microendoscopic approach and possibly superior in
its visualization of the target pathology.
Case presentation
History and presentation
A 65-year-old male patient presented with 1 year of left
arm pain and numbness in a C6 and C7 distribution. The
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Figure 1 Cervical 5–6 and 6–7 left foraminal encroachment: Before and after endoscopic decompression. (A) T2-weighted axial image
demonstrating left C5–6 foraminal encroachment and (B) left C6–7 foraminal encroachment; (C) CT cervical spine sagittal reconstruction
demonstrating the postoperative results after endoscopic foraminal decompression at C5–6 (top white arrow) and C6–7 (bottom white
arrow).

patient had already undergone non-operative treatment
that included physical therapy, traction, and two epidural
steroid injections. On examination, the patient had 4+
motor strength in his left triceps and wrist extension, absent
triceps and brachioradialis reflex on the left, and numbness
in a C6 and C7 distribution. Magnetic resonance imaging
(MRI) revealed stenotic neural foramen on the left at C5–6
and C6–7 (Figure 1).
Operative procedure
For the posterior cervical endoscopic procedure to
decompress the left C5–6 and C6–7 foramina, the patient
was positioned prone on hip and chest bolsters on the
operating room table with the table flexed and his face in
a foam pillow (Figure 2). Using intermittent fluoroscopic
guidance, alternating between lateral and anterior-posterior
(AP) view, a 25 cm 18 gauge needle was advanced and placed
at the medial border of the left C5–6 facet junction. A
Kirschner wire (K-wire) was placed through the needle, and
incision made over the needle, and the needle was removed.
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Sequential dilation was performed, and a cannulated tubular
retractor was “screwed” through the skin, fascia, and muscle
until it was docked on the facet junction. The Joimax
Ilessys® Delta rigid endoscope is a 10 mm outer diameter
endoscope with a 6 mm working channel through which
the endoscopic instruments can be used under continuous
endoscopic high definition visualization. The endoscopic
foraminotomy procedure was performed in the following
steps and is displayed in Figure 2: (I) the radiofrequency
probe and graspers were used to clean off the facet tissue
and help identify the lamina, facet, and ligamentum
flavum; (II) the endoscopic drill was used to perform the
foraminotomy at the laminar facet junction at C6–7; (III)
the endo-kerrison punches with a 1.5 and 3 mm foot print
were used to remove the thin remaining layer of foraminal
bone to complete the neural decompression; and (IV) the
radiofrequency probe was used was used for hemostasis and
is shown in Figure 2 as a dissector elevating the C6 nerve at
the axilla and exposing the disc. The disc was not removed
because it was felt to be a firm degenerative disc and the
bony decompression was sufficient to relieve the patient’s
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Figure 2 Endoscopic decompression of the left C5–6 and C6–7 neural foramina (C6–7 is shown). (A) Patient is placed under general
anesthesia and positioned prone on hip and chest bolsters with the head of the bed flexed and the bed in reverse Trendelenburg. (B) The
1 cm incision on the posterior cervical region with two interrupted sutures is demonstrated at the end of the procedure. (C) AP fluoroscopic
view of the diamond drill used in the working channel endoscope during the left C6–7 foraminotomy visualized in (E). (D) AP fluoroscopic
view of the endoscope and radiofrequency probe used for hemostasis and as a dissector visualized endoscopically in (G) and (H). An
endoscopic view demonstrates (E). The round diamond drill used to perform the foraminotomy. (F) The 1.5 mm kerrison punch completing
the foraminotomy at C6–7. (G) The radiofrequency probe at the axilla of the C7 nerve root, and (H) the radiofrequency probe being used to
retract the C7 root and display the C6–7 disc.

radicular symptoms. The same sequence of steps was
used to decompress the C5–6 foramen through the same
incision. At the end of the surgery, the cannulated tubular
retractor was removed, and the wound was closed with a
two interrupted sutures (Figure 1).
Postoperative course
The postoperative course was uneventful, and the patient’s
pain improved immediately after surgery. Figure 1B shows
the excellent bony decompression demonstrated in the
postoperative CT sagittal reconstruction. One year after his
endoscopic procedure, the patient has no clinical symptoms
related to his previous cervical radiculopathy
Discussion
Ruetten in 2008 published a case series of one hundred
and seventy-five patients who either underwent a single
level anterior cervical discectomy and fusion or a posterior

© Journal of Spine Surgery. All rights reserved.

cervical endoscopic foraminotomy utilizing a 5.9 mm
working channel endoscope (11). There were no differences
in the two patient groups as far as complications or revision
rates. Here we present a technique for 2-level posterior
cervical foraminotomy through a 10 mm working channel
high definition endoscope and a case that highlights three
important issues.
First, not all minimally invasive approaches are the same.
One could ask what great advantage does reducing the size
of the tubular retractor down from 16 to 20 mm used in
microendoscopic surgery down to 10 mm retractor used
here. The advantages gained by performing a minimally
invasive posterior cervical foraminotomy through working
channel endoscope are 3 folds: reduced tissue retraction,
instrument manipulation is not down the same path as the
light for visualizing the surgical pathology, and the light
source and camera for visualizing the surgical pathology is
directly over the pathology rather than 30–50 cm’s away as
it is in the case of an operating microscope.
Second, posterior cervical approaches are now
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approaching the realm of what could almost be considered
percutaneous surgery. Surgeons offering an anterior versus
posterior cervical approach to treat cervical radiculopathy
will often choose an anterior fusion approach because that
procedure is so well tolerated—there is so little muscle
retraction and subsequent postoperative pain with that
approach. If the posterior cervical foraminotomy procedure
could advance to a truly percutaneous procedure that
carried with it very little postoperative pain, then surgeons
and patients in choosing two well tolerated procedures may
consider the procedure that does not entail a fusion.
Third, the endoscopic procedure presented here
may look like a standard minimally invasive cervical
foraminotomy with the surgical application of drills,
graspers, kerrison punch, and bipolar, but it is very different.
The procedure is performed under continuous irrigation, so
visualization is extremely clear because bleeding is diluted
and irrigated away. The surgeon does not need to clean
the kerrison or graspers with each use but can open the
instrument and the irrigation will wash the tissue out the
endoscope side port. One major difference and disadvantage
that has to be appreciated by surgeons considering this
type of approach is that the surgical instruments are used
“one-at-a-time”. Meticulous microscopic technique when
working to decompress cervical nerve roots might entail
using a dissector at the same time as a drill or kerrison
punch when decompressing a nerve root. In the endoscopic
surgery presented here, only one instrumented is used at a
time down the working channel—no “helper” instruments
are in the field. Continuous irrigation is helpful for both
obviating the need for using suction instruments and for
acting as a retractor in pulsing away the dural and neural
elements, but the endoscopic procedure is technically
different from the microendoscopic procedure in more than
just the method of visualization during the procedure.

symptomatic cervical radiculopathy from foraminal stenosis
can be effectively managed with either a traditional open or
a minimally invasive foraminotomy, and here we describe an
endoscopic technique for performing a multilevel posterior
cervical foraminotomy that highlights nuances of a
procedure that offers both advantages and challenges to the
spine surgeon who is trying to take advantage of the newest
advances in the growing technology available in minimally
invasive spine surgery.
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