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ABSTRACT

BACKGROUND: Cervical radiculopathy can be treated by anterior
endoscopic approach to access its target pathology decompressing
spinal nerve roots without fusion. The transforaminal anterior
percutaneous endoscopic cervical discectomy approach is easy way
to transverse process and decompress and remove osteophytes. It
preserves spinal motion, stability and reduces risk of vertebral injury.
METHODS: A case selected had neck pain radiating toward right
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arm for 2 month but severe pain from 20 days, neck deformities, head
tilted toward right side. Neurological examination showed decreased
sensation, weakness over right sided trapezius, biceps and triceps
muscles. Eaton sign and Spurling sign were positive. Preoperative
dynamic X-ray showed degenerative changes, osteophtyes at C3-
4, C5-6, CT -intervertebral foraminal stenosis at C3-4 and C5-6
level, MRI -disc protrusion severely compressing spinal cord at
C3/4 level. We operated at most significant level as first successful
newer approach for cervical radiculopathy with osteophytes
removal, decompression and discectomy by PECD anterolateral
(transforaminal approach) under general anesthesia.

RESULTS: Blood loss 100 mL. Hospital Stay 3 days. Operative time
was 80 minute. There was marked improvement of preoperative VAS
score from 7/10 to 3/10. After surgery drain was fixed for 24 hour
to collect some residual fluids and avoid hematomas. There were no
significant post operative events or surgery-related complications.
CONCLUSION: Under percutaneous endoscopic system is easy to
visualize proper minute structure, drill, dissect and lessen the chance
of iatrogenic injury, decrease risk of vertebral arteries. Anterior
transformaminal endoscopic surgical approach can be further
developed and trained for treatment of cervical radiculopathy in large
population.

Key words: Cervical radiculopathy; Osteophtyes; Minimal invasive
surgery; PECD; Anterolateral (transforaminal) approach
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INTRODUCTION

Cervical spondylotic radiculopathy (CSR) is associated with nerve
root compression, disorder in dermatomes and myotomes in upper
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extremities with lower motor neuron sign of weakness, wasting, flac-
cid paralysis and hyporeflexia. As the posterolateral part of interver-
tebral disc and the surrounding uncovertebral joint form the anterior
margin of intervertebral foramen. The posterolateral intervertebral
disc herniation and the hyperplasia surrounding the posterolateral
part of uncovertebral joint are the two main etiology of CSR. When
conservative therapy failed and pain was beyond the tolerance, surgi-
cal intervention seems to be inevitable. For CSR accompanying with
bony foraminal stenosis, the osteophyte located at the posterolateral
part of uncovertebral joint could be hard to remove via an only pos-
terior approach. A foraminoplasty via an anterior transforaminal ap-
proach could provide the direct decompression without the violation
to spinal stability, which has been successively described by several
surgeons, including anterior micro foraminotomy, anterior transuncal
approach and further modified approached based on the former two
approaches!”". However, none of them was performed under percuta-
neous endoscopy. With the development in the endoscopic technique,
percutaneous endoscopic cervical discectomy (PECD) has emerged,
which bridges the gap between conservative therapy and traditional
surgery. The gap was longer duration and prolonged hospital stay.
We have shared our preliminary exploration in endoscopic surgical
approach in cervical spondylosis, including posterior translaminar
approach, anterior transdiscal and transcorporeal approach. For the
treatment of CSR, posterior translaminar approach seems to be more
efficacious than the other two accesses. When the osteophyte was
extended out of the intervertebral foramen, removing the osteophyte
via a posterior approach could be dangerous due to the possibility of
vertebral artery (VA) injury. In the following case of CSR with bony
stenosis, we will share the new technique of anterior lateral percuta-
neous endoscopic cervical formaninoplasty (ALPECF) to remove the
osteophyte and accomplish cervical nerve root decompression.

METHODS

Typical case

A 65-year-old male presented with neck pain radiating towards right
arm since 2 month but more severe from 20 days, neck deformities,
head titled to right side. Neurological examination showed decreased
sensation and weakness over right sided trapezius, biceps and triceps
muscles 3/5 muscles power grading. Physical examination revealed
Eaton sign and Spurling sign positive.

Preoperative dynamic X-ray (Figure 1A and B) showed degenera-
tive changes and osteophytes at C3-4, C5-6. CT (computered tomog-
raphy) (Figure 2A) showed intervertebral foraminal stenosis at C3-4
and C5-6 level. CTA(computerized tomographic angiography)(Figure
2B) of Right and left done shows no abnormal position of vertebral
arteries MRI (magnetic resonance imaging) (Figure 3) shows disc
protrusion severely compressing spinal cord at C3/4 level and mini-
mal at C5-6.

Operative procedure
A brief summary of ALPECF from skin incision to placement of en-
doscope and trajectory to transverse process to C3-4 level dissecting,
decompression and foraminoplasty of a case. Under the guidance of
C arm fluoroscopic the anterioposterior (AP) and lateral view and
Spinal endoscopic system of SPINENDOS GmbH (SPINENDOS
GmbH, Miinchen, Germany, whole surgery was done (Figure 6 and 7).
Under endotracheal general anesthesia, patient was placed in su-
pine position with neck slightly extended by placing a rolled towel
under the shoulders. A Strap was placed over the forehead for stabi-
lization whose shoulder were gently held sidewise position by tape
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Figure 1 Preoperative Dynamic lateral cervical X-ray. C spine Flexion
and Extension dynamic roentgenograms: Degenerative change,decreased
disc height space at C3/4 level and Osteophtyes at C3-4, C5-6. (A): Right
Lateral-Extension View; (B): Right Lateral ~Flexion View.

Figure 2 Preoperative CT Scan. Preoperative Axial Computer tomography
images: (A): intervertebral foraminal stenosis at C3-4; (B): CTA of Right
and left done shows no abnormal position of vertebral arteries.

(Figure 5A and B). A metal guide wire was placed into a gastric tube
which helped to visualize the radiolucent esophagus during operation
(Figure 7B). A clear visual field was maintained with a low energy
bipolar radiofrequency (Ellman) and the continuous irrigation of 0.9%
saline solution.

When the level of C3-4 was confirmed by C-arm fluoroscopy
(Figure 5C and D), an 8-mm transverse skin incision was made,
which was medial to the sternocleidomastoid muscle slightly below
the pathological level (Figure SE). A 2-finger technique was applied
to create a small safe window between the lateral carotid artery and
the medial tracheoesophagus. Through the skin incision, a puncture-
needle complex (Figure 6A), incorporating a non-beveled sheath of
a vertebroplasty needle outside (Figure 5F) and a blunted 1.5mm K-
wire inside, was inserted cranially andlaterally and placed on the
anterior surface of C3 Vertebral body. The blunted puncture-needle
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complex (Figure 6B, F) was slide to the notch between the C4 ver-
tebral body and the right transverse process (Figure 6G). A long
handled high speed endoscopic burr (Figure 7A, B) with a diameter

of 5 mm was employed to partially remove the C4 transverse process
to expose the right C3-4uncovertebral joint (Figure 5 G, H, J).The
drilling trajectory was medially 10-12 degree and cranially parallel

Figure 3 Preoperative MRI. Sagital T2-Weighted and axial plane showing
disc protrusion severely compressing spinal cord at C3/4 level and
minimal at C5-6.

to the intervertebral space (Figure 6C, D).During the process, the os-
teophyte was visible which could be removed by an endoscopic burr
(Figure 6F). For avoiding from the possibility of intraoperative VA
rupture, the osteophyte should be removed from laterally to medially
(Figure 5K). Especially when the osteophyte compressed VA, the
lateral cortical wall of osteophyte should be preserved. When the me-
dial part osteophyte was removed, the lateral cortical wall could be
crash down by an endoscopic probe (Figure 7B). Thus VA could be
observed and protected by the working sheath, which could facilitate
partially removing the uncovertebral joint and retrieving the herni-
ated disc fragment decreasing the risk of VA injury (Figure 7C). The
foraminoplasty was terminated until a satisfactory mobilization of
nerve root was confirmed under endoscopy. When the adequate de-
compression and hemostatsis was done, all the instruments removed.
Drainage tube was remained for 24 hours for collecting fluids and
avoiding possibility of hematoma (Figure 5I). Incised would was su-
tured and covered with a water impermeable dressing.

Clinical outcome assessment

Operation was completed in 80 minutes. Patient was shifted to post-
operative ward with antibiotics and dehydration treatment for 24
hours. After the procedure patient was asked to exercise neck muscles
gradually and return to sedentary or nonphysical work after 3-4 days,
however neck collar was advice for 3 weeks. Postoperative CT and
MRI were confirmed the satisfactory neural decompression.

RESULTS

A tremendous improvement of clinical symptoms was observed in-
stantly after operation. The radicular pain of VAS (visual analogue
score) improved from preoperative7/10 to 3/10. Post-operative
range of movement in the neck was unrestricted. The drainage was
only remained for 24 hour. There were no significant postoperative
events or surgery-related complications, such as dysphagia, Horner
syndrome, recurrent laryngeal nerve palsy, vagus nerve injury, tra-
cheoesophageal injury, or cervical hematocele. In the first 3 weeks
postoperatively, cervical collar was recommended. Postoperative CT
(Figure 4A) and MRI (Figure 4B1, B2) and regular follow up done
showed no disc narrowing, instability of cervical spine or no any
sign of compression and stenosis and total removal of osteophytes
and drilling tunnel.

Figure 4 Postoperative CT Scan/MRI. (A): Axial CT images preservation of medial wall of intervertebral space foramina,wide intervetrebral space, no
compression or stenosis, adequate decompression. (B) (B.1 & B.2): T2W MRI show no compression on spinal cords.
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Figure 5 Operative preparation and transforaminal PECD approach in details. Operative preparation and
transforaminal PECD approach in details. (A, B): Patient in supine position with neck slight extended. (C, D): The
position of C3-C4 level confirmed by ¢ arm fluoroscopy K wire from outside to verify the position target transverse
process. (E): Rt side vertical incision 10 mm, 2 cm away from midline, dissect with narrow blade, small artery forceps to
further retract small hole without tissue damage. (F): Inner k wire replaced by stylet to reach up anterior surface of C3.
(G, H): placement of endoscopic system. (I): fixation of drain after surgery is completed. (J): MIS endoscopic working
system for transverse process PECD to decompress and osteophytes removal.
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Figure 6 Intraoperative view under fluoroscopy. (A): A puncture-needle complex was inserted cranially and medially and placed
on the anterior surface of C3. (B): the blunted inner K-wire was replaced by a sharp stylet., tip of the puncture needle complex is
sharp. (C): the tip of the sharp stylet approximately reached the posterosuperior edge of C3. (D): blunted guide wire- tip of the
puncture-needle complex is blunted. (E): the guide wire with the dilator sheath and the outer working sheath toward the former
punctured hole of C3. (F): diamond high-speed burr along with the former trajectory toward C3. (G): The herniated nucleus
pulposus and osteophtyes is removed by a rongeur.

V

Figure 7 Intraoperative view under endoscopy.
(A): Hole within C3 was enlarged using a
diamond high-speed burr along with the former
trajectory. The herniated nucleus pulposus and
osteophytes removed by a rongeur. (B): The
blunt hook applied to posterior wall of C5 was
opened and palpated along the surface of the
posterior spinal cord was used to make sure that
the neural decompression is adequate (Last). (C):
~| Identification of Vertebral arteries, black arrow

| showing VA, White membrane showing the
anterior aspect of osseous segments of articular
surface.
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DISCUSSION

Depend on the location, extend and type of the compression pathol-
ogy, curvature of the spine and presence of instability approaches
is to be determined and planned. In 1928 stookey first describe the
clinical symptoms and anatomic location of cervical disc hernia-
tion and later mixter and Barr stated and proved that laminectomy
and disc excision can successfully relieve the radiculopathy pain™”.
Robinson and smith in 1955,clowardin 1958 first time successfully
performed anterior cervical discectomy with bone fusion to accom-
plish direct decompression of the compressive osteophytes and disc

%71 Hilibrand et all studied 10 year outcome of clinical

fragment'
patients who had cervical fusion, found that up to 25 % patients had
adjacent level degenerative diseases"”. Minimal invasive surgery
was introduced as safe alternative management for cervical radicu-
lopathy and myelopathy which has very good clinical outcomes and
long term spinal stability without need of bone grafting and implants.
With the continuous development of the spinal endoscopic technique
in recent years, percutaneous endoscopic cervical discectomy (PECD)
has emerged in order to address the need of preservation of func-
tional motion of cervical spine and its stability while removing the
underlying pathology. In current endoscopic surgical approach, only
posterior translaminar approach could more efficacious to deal with
CSR. Unfortunately, this approach could not inapplicable to remove
the osteophyte located anterior to intervertebral foramen. Instability
of spine occur when the decompression is done at multiple level or if
more than 50 percentage of the facet joint is disrupted””.

The anterior transforaminal approach is minimally invasive effec-
tive method to treat unilateral cervical radiculopathy caused by disc
prolapsed or uncovertebral osteophytes. This technique helps to pre-
vent segment mobility and prevent the acceleration of degenerative
changes at adjacent levels. In 1996 Jho described the technique of
anterior cervical micrforaminotomy to direct removal of compressive
pathology and preserve the motion segments without bony fusion™.
J-Y Lee et al, found the new alternative and modified method to
anterior discectomy with implantation of cervical prosthesis or pos-
terior cervical foraminotomy. This method helped to allow the direct
removal of the compressive lesion in neural foramen through a small
keyhole transuncal approach.lt is treatment for spondylotic foraminal
stenosis and extruded disc fragments'™'®. Endoscopic surgery is less
invasive approximately 7 mm hollow tube to insert without the place-
ment of a retractor which makes surgery easier and simpler than tra-
ditional open method. When introducing the anterior transforaminal
approach into cervical endoscopic surgery, the magnified field and
adjustable visual angle could reduce the possibility of intraoperative
iatrogenic injury. If greater visualization and structure is not so clear,
a portion of the inferior spinal process can be removed. Ooi et al first
used endoscope system in chronic arachnoiditis, nerve root entrap-
ment during claudication caused by lumbar spinal stenosis to visual-

ize intrathecal space pathology before surgery’*'”

more importantly,
although both endoscopic surgery and microendoscopy are with con-
current minimization of operation-related trauma, the most difference
between them is that the procedure was accomplished under differ-
ent media. As water mediated procedure rather than an air mediated
operation, endoscopic surgery could achieve targeted decompression
under continuous saline irrigation, which could generate hydraulic
pressure reducing intraoperative bleeding and decreases the risk of
infection.

Through PECD method radiculopathy symptoms can be improved
by opening a hole to the prominent disc fiber to decrease disc pres-
sure by dissecting the section of disc and reducing the mechanical
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pressure around the pulp and nerve root which form the nucleus pulp-
ous and fibers. The operation is more difficult if the herniated disc is
in dorsolateral position lying entirely beneath the nerve root. As the
most severe surgery related complication, vertebral artery (VA) in-
jury could occur, especially exposing or drilling the joint and bones.
Proper planning and preoperative evaluation of VA helps to assist the
operating surgeon to avoid vertebral artery injury during anterior sur-
gical approaches to the cervical spines. There is high degree of varia-
tion of transverse process and Vertebral arteries. It is recommended
to careful CT and MRI for preoperative evaluation before surgery
because there can be variation in transverse foramen and VA located
relative to bony vertebral landmarks by spinal level and gender.
Smith et al and Walike et did the procedure related research found
that there is a greater risk of VA laceration at cephaloid levels during
lateral nerve root compression and lateral extension of central decom-
pression procedure®™**”. It was found during lateral decompression
while removing osteophytes projecting into the neural foramen that
gradual decrease in distance from the apex of uncinate process to the
medial border of transverse foramen. It is recommended to remove
the osteophyte from laterally to medially where it can compress the
vertebral artery. As a protective layer for VA, the lateral cortical wall
of osteophyte should be resected until the medial osteophyte was re-
moved. During foraminoplasty, VA could be observed and protected
by the working sheath, which could facilitate partially removing the
uncovertebral joint and retrieving the herniated disc fragment de-
creasing the iatrogenic risk of VA injury.

As the limitation of a case, the study needs to be done in larger
population samples and long term follow up. With the concept of
preservation of mobility and reconstruct the spine segments cervi-
cal disc arthroplasty was developed to replace it after discectomy of
cervical radiculopathy or myelopathy in young cases”””. However
Y-K park et al experienced removal of osteophytes and the uncinate
process to decompress bony portion which destroy the posterolateral
corner of the disc space and induces degenerative changes'”. The
long term clinic follow up is still unclear. Additionally, a compara-
tive study between anterior transforaminal and traditional posterior
approach should be done to encourage emerging spinal surgeon for
transformation of their skill of surgery.

CONCLUSION

This surgical Procedure can be superior, easy access to the pathologi-
cal structure than traditional open method. It is minimal structural
tissue damage and decreases the risk of vertebral artery puncture.
Under the direct visual and percutaneous endoscopic system it is easy
to visualize the proper minute structure, drill, dissect and lessen the
chance of iatrogenic injury. This anterior transformational endoscopic
surgical approach can be further developed and trained for the treat-
ment of cervical radiculopathy in large population.
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