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Mini Review
Up to date the seasoned spine surgeon has many options for the 

treatment of Cervical Radiculopathy that range from muscle and motion 
preserving procedures to the well-known Anterior Cervical Discectomy 
and Fusion and the Anterior Cervical Disk Replacement surgeries. 
We wish to present a brief review of the literature to address two 
minimally invasive and motion preserving techniques known 
as, Cervical Transcorporeal Tunnel Approach and Percutaneous 
Endoscopic Cervical Discectomy, respectively.

Cervical Transcorporeal Tunnel Approach
The surgical management of cervical radiculopathy has evolved 

considerably over the past decades; however, no surgical treatment is 
without associated morbidity or limitations. Traditional techniques 
of treating patients with radiculopathy from cervical spondylosis 
have relied on posterior, anterior, and now oblique-based approaches. 
Minimally invasive approaches and surgical techniques are becoming 
increasingly popular for the treatment of a variety of cervical spine 
disorders [1]. Thanks to the development of high quality endoscopes and 
video imaging, we have been able to reach the entire spinal column from 
the Cervical to Lumbosacral segments, with the primary goal to achieve 
outcomes comparable to those of open surgery but with less bleeding, 
while minimizing healthy tissue damage, reducing recovery times and 
hospital stay. The history of anterior microforaminotomy for cervical 
radiculopathy can be dated back to 1968 [2-4] where attempts were 
made to achieve decompression by partial removal of the offending disc 
material. The pioneering disc sparing approach was reported by Jho [5] in 
1996, but this technique required the exposure of vertebral artery along its 
medial surface. This approach was later modified by Saringer [6] in 2000 
who recommended preserving a thin piece of lateral wall of the uncinate 
process, avoiding exposure of the vertebral artery but involving transverse 
resection of longus coli muscle therefore increasing the risk of injury to 
cervical sympathetic chain and Horner’s syndrome. We have modified the 
technique of upper vertebral transcorporeal anterior foraminotomy for the 
treatment of cervical radiculopathy by avoiding breaching the medial wall 
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of transverse foramen and attempting to preserve the lower end plate [7,8] 
(Figures 1 and 2).

The main goals for this technique are:

● Direct anterior decompression.

● Preservation of disc height.

● Avoidance of complications related to anterior fusion surgery.

● Avoidance of exposure and injury to vertebral artery and cervical 
sympathetic chain.

Advantages are related with: a direct approach to pathology, 
motion preservation, faster recovery and no need for postoperative 
immobilization.

Indications include:

● Unilateral and acute cervical radiculopathy not responding to
conservative treatment.

● Upper limb motor weakness secondary to herniated disc or
foraminal stenosis.

● Imaging studies corresponding to clinical features.

Contraindications are as follows:

● Patients with dominant axial neck pain.

● Cervical instability.

Figure 1: Transcorporeal foraminotomy is done through an open Smith & 
Robinson anterior approach. (A) Shows the starting point for drilling and 
(B) demonstrates the complete decompression of foraminal area, with 
preservation of disc space.

Figure 2: Microscopic view, showing transcorporeal drill hole (arrow), with blue 
stained disc at the bottom. The oblique blue stain appearance of the disc is 
because we are at the level of the uncovertebral joint space.
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● Cervical infection, or tumor.

Relative contraindications are:

● Patients with bilateral cervical radiculopathy.

● Patients with previous ACDF surgery at/or one level above the 
affected level.

● Patients with cervical stenosis.

● High cervical levels (C3-4 & above).

Current studies that report clinical outcomes after cervical 
transcorporeal anterior foraminotomy include patient subjects that 
range from 40 to 100, with a mean postoperative followup of 27 
months ranging from 12 to 36 months. Early results are promising, 
with excellent outcomes that range from 67% to 92%. Revision rate 
varies from 1% to 6.4%. The clinical impact of preserving the native 
anatomical architecture during Transcorporeal Microdiscectomy 
procedures should be investigated in future dedicated studies of long 
term functional and radiographic outcomes [7-10].

Percutaneous Endoscopic Cervical Discectomy
The development and propagation of the anterior cervical approach, 

initially by Smith and Robinson [11], and later by Cloward [12] led to 
the formation of the today’s era anterior cervical discectomy with or 
without fusion for patients suffering from cervical radiculopathy. Their 
principle was based on the simple idea of direct anterior decompression 
of the offending structure but was associated with either loss of disc 
height (in patients without fusion) or loss of a mobile segment (in 
patients with interbody fusion). Furthermore patients undergoing 
anterior decompression and fusion in the long run developed fusion 
related complications namely, adjacent segment disease, pseudoarthrosis 
and other graft related problems [13]. Indirect decompression using 
minimally invasive posterior lamino-foraminotomy fails to address the 
pathology anterior to the root i.e. foraminal osteophytes, ruptured disc. 
Percutaneous endoscopic cervical discectomy (PECD) with assisted 
laser has been reported as a minimally invasive procedure for soft disc 
herniation and cervicogenic headache associated with lower cervical 
spine segments (C3–C7) [14-16].

PECD has been proven to be successful as reported by several 
authors [17-20]. From long-term outcomes by Lee JH and Lee SH, 
where it was clearly stated that the reduction of disc height and 
progression of disc degeneration did not have any effect on clinical 
symptoms [21], and later in 2014 by Kim CH and Shin KH, finding that 
cervical curvature does not worsen after posterior PECD [22]. All of 
these studies have provided the needed results to prove that PECD can 
be an excellent option for treating also various cervical disc problems 
under meticulous patient selection.

Although PECD was was mainly indicated for soft disc herniations 
compressing the dura or nerve root without definite segmental 
instability. The percutaneous anterior approach is not suitable for the 
C2-3 intervertebral disc, since it carries the risk of pharyngeal injury. 
Therefore, this procedure was indicated for discs below the C3 level [14].

The effect of endoscopic manual and laser discectomy in pain relief 
may be explained by the following mechanisms: first, the denaturation 
of annular neovascularization and neoneuralization [23,24]; second, 
the direct ablation of the hernia mass; third, a decrease in intradiscal 
pressure; and last, shrinkage of the nucleus pulposus.

The advantages of PECD is that besides being a minimally 
disruptive procedure, it needs to be done with patient fully awake and 
local anesthesia, this provides the much needed safety net to monitor 
patient’s condition while decompressing neural structures (Figure 3).

Other advantage is that it has effects of both decompressive surgery 
and thermal neurotomy/denaturation of radio frequency (RF). In 
discogenic cervical headaches, the pain triggering structures (except 
the facet joint capsule) are the nerve root, disc, longitudinal ligament and 
dura. This decompressive thermodiscoplasty effect can cover all these 
structures with minimal change to normal anatomy (Figures 4 and 5).

Indications include:

• Low cervical (C3 to C7) soft disc herniations without segmental 
instability

• Cervicogenic headache.

Figure 3: Right side approach, surgeon uses third and fourth digits to create 
a space between trachea (T) and sternocleidomastoid muscle (SCM). He then 
places a needle and after verifying correct level (B, C) with C arm fluoroscopy, 
a discogram is made.

 

Figure 4: A small skin incision (6 mm) is made, and sequential dilators are 
introduced over guide wire (A). Finally working cannula is placed in position (B,C).

Figure 5: (A) A 3.9 mm working channel scope is passed through the 5 mm 
cannula and visual removal of herniated disc can be accomplished with the aid 
of C arm fluoroscopy (B).
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PECD is not recommended in the following cases:

● Patients with previous anterior cervical surgery.

● Patients with dominant axial neck pain.

● Cervical instability.

● Cervical infection, or tumor.

● High Cervical level pathology (C3-C4 and above)

Relative contraindications are:

● Patients with bilateral cervical radiculopathy.

● Patients with calcified disc and/or foraminal stenosis.

● Patients with cervical stenosis not related to soft disc herniation

Even though we have some studies that provide information on the 
safety and good results from this procedure, they are still preliminary 
and with relative limitations due to small number of cases reported and 
followup. In order to provide further evidence, we need to continue to 
share common knowledge and clinical experience to create awareness 
and refine the characteristics of the ideal patients who can benefit from 
this very promising technique. I am convinced that, as surgeons skills, 
knowledge and perspectives advance with technology, endoscopic 
and other motion and muscle preserving techniques will be the gold 
standard for the treatment of common spine problems on an outpatient 
setting.
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