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Use of an Internal Retractor for Percutaneous Full-
Endoscopic Resection in Cervical Intervertebral 

Disc Herniation with a Posterior Approach
Shu Nakamura, Mitsuto Taguchi

Department of Orthopedic Surgery, Aichi Spine Hospital, Inuyama, Japan  

Study Design: A preliminary case series study.
Purpose: For the safety of performing a posterior percutaneous full-endoscopic cervical discectomy.
Overview of Literature: Because of the lack of space for inserting an outer sheath above the intervertebral disc in the spinal canal, 
grasping the herniated disc with forceps while retracting the nerves with the forceps itself was required. This procedure produces the 
risk of inadvertently injuring nerves because of inadequate visualization of the hernia and inadequate protection of the nerve.
Methods: Our new internal retractor can be inserted into the working channel of a percutaneous full-endoscope, enabling the inser-
tion of a second tool. After partial foraminotomy, the internal retractor and forceps were manipulated to reliably retract the nerve 
root. Finally, the herniated disc was resected under an endoscopic view.
Results: All six cases had a good postoperative course, and postoperative neuropathy was not observed.
Conclusions: This internal retractor allows for the secure resection herniated cervical intervertebral discs.
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Introduction

The resection of a herniated cervical intervertebral disc 
is often performed using an anterior approach. However, 
there are problems associated with anterior cervical dis-
cectomy and fusion [1], including approach-related com-
plications or the degeneration of adjacent segments [2-5]. 
The discs are inevitably damaged during anterior access 
surgery even while using a percutaneous full-endoscope 
(PE). Also, a reduction of disc height by 11.2%–23% has 
been observed after this procedure [6-8]. Even with a 

keyhole corpectomy, the vertebral body edge or coronoid 
process can be injured markedly, resulting in reduced 
rigidity during lateral flexion or rotation [9-11] and loss 
of the protective wall of foramen against disc hernia-
tion. These events may be avoided by using a posterior 
approach, but this approach requires great care to avoid 
nerve injury while reaching the herniation.

Although PE surgery is minimally invasive, the diam-
eter of the PE is small, and the diameter of its working 
channel is even smaller. Therefore, the working channel 
only allows for the insertion of only one tool at a time, 
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and it requires the surgeon to manipulate with one in-
serted tool while securing the working space using the 
outer sheath outside of the endoscope. Unlike the lumbar 
spine, the cervical spine has very little free space within 
the spinal canal and the intervertebral foramen occupied 
by the spinal cord, dura mater, and nerve root. Therefore, 
it is dangerous to insert a 7- to 8-mm-diameter outer 
sheath into this space. In clinical practice, the outer sheath 
is inserted on the vertebral bone before the spinal canal. 
When viewed posteriorly, the spinal cord, nerve root, and 
surrounding soft tissue are located over the disc, thus lim-
iting the visual field during the resection. Therefore, using 
forceps almost blindly to resect the herniated disc while 
also retracting the nerve with forceps is required, which 
poses a risk of nerve/vessel injury. Additionally, epidural 
bleeding is also possible during this procedure. Therefore, 
it is necessary to establish how to secure an adequate vi-
sual field while protecting the nerve during this operation.

We recently devised a new tool that may be used during 
the percutaneous full-endoscopic resection of the herni-
ated cervical disc using a posterior approach [12]. Using 
this tool, we successfully resected the herniated cervical 
discs in a safer manner than before.

Materials and Methods

1. Indication

This operation was indicated for patients with radicu-
lopathy whose magnetic resonance imaging (MRI) scans 
revealed cervical disc herniation in the lateral part of the 
spinal canal to the intervertebral foramen and who were 
dissatisfied with conservative treatment. Patients with 
median-type or ossified disc herniation were excluded 
from this study. Patients who underwent this operation 
after September 2017 and had been followed up for 1 year 
or more since the operation were included in the study.

2. Surgical method

Before the operation, indigo carmine was injected anteri-
orly into the intervertebral disc with the patient in the su-
pine position under general anesthesia; this manipulation 
is not indispensable. The patient was placed in the prone 
position using a Hall frame and a ProneView (Dupaco, 
Oceanside, CA, USA). The head was fixed with tape while 
the patient’s neck was slightly flexed. A C-arm fluoroscope 

was set so that the frontal and lateral views of the cervical 
spine could be provided without a limit, and the patient 
was continuously monitored using free-run electromyog-
raphy. The surgeon made a 7-mm incision in the parame-
dian area of the affected side. An 8-mm-diameter outer 
sheath and a PE (asap endoscopic products, Umkirch, 
Germany) were inserted using a serial dilator on the ver-
tebral arch of the affected side. Bone fenestration behind 
the herniated disc was conducted using a diamond bur. 
After the ligamentum flavum was resected partially and 
the nerve root and dura mater confirmed, a new internal 
retractor, which will be described in this manuscript, was 
inserted into the working channel of the PE. The internal 
retractor, which was a cylinder with an outer diameter of 4 
mm, had a tip of the quadrant and long beak. A tool with 
an outer diameter of 2.5 mm could be inserted into its 
inner channel (Figs. 1, 2). While the nerve root and dura 
mater was retracted with the beak of this internal retrac-
tor, the open side of the retractor tip was directed toward 

Fig. 1. Internal retractor. A cylinder with an outer diameter of 4 mm had a tip of 
quadrant beak.

Fig. 2. Internal retractor and percutaneous full-endoscope. R, internal retractor; 
O, 8-mm outer sheath; S, percutaneous full-endoscope; F, 2.5-mm forceps.
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the lens of the endoscope, and the herniated disc was 
resected under an endoscopic view using 2.5-mm forceps 
inserted into the internal retractor (Figs. 3, 4). In cases 
where there was no prolapsing mass of herniation, the su-
perficial layer of the herniated disc was crushed using the 
tip of the internal retractor or others, and the surrounding 
tissue was compressed so that the herniated disc could be 
extruded. Epidural bleeding, if any, was stopped using a 
radiofrequency bipolar device (Elliquence, Baldwin, NY, 
USA) that was inserted into the internal retractor while 
retracting the nerves.

The patient was allowed to ambulate 3 hours postopera-
tively. During the following day, the drain was removed, 
and the patient was discharged. The patient was required 
to wear a soft neck collar for 1 week.

3. Evaluation

The symptoms of the neck and arms were rated on a Vi-
sual Analog Scale (VAS, 10–0) using a self-administered 
questionnaire. The degree of patient satisfaction was rated 
according to a four-category scale (excellent, good, fair, or 
poor).

Fig. 3. Intraoperative endoscopic images. The cranial side is on the right, whereas the lateral side is at the bottom of the images. (A) Laminotomy 
was conducted using a diamond bur. (B) The ligamentum flavum was partially resected, and the NR and DM were confirmed. (C) An R was inserted 
into the working channel of the percutaneous full-endoscope to retract the NR and DM. In this case, there was no prolapsing mass of herniation. (D) 
The superficial layer of the hernia was crushed using a radiofrequency BD. (E) The surrounding tissue was compressed using the tip of the R and 
the hernia was extruded. (F) 2.5-mm forceps was inserted into the R, and the hernia was resected while retracting the NR and DM with the R. NR, 
nerve root; DM, dura mater; R, internal retractor; BD, bipolar device.
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Fig. 4. A schematic illustration of a transmission image depicting the intraop-
erative device location. O, 8-mm outer sheath; S, percutaneous full-endoscope; 
R, internal retractor; F, 2.5-mm forceps; H, herniated disc; N, nerve root.
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4. Ethical statement

This study was approved (no. IR18301) by our institu-
tional review board. Informed consent was obtained from 
all individual participants included in the study.

Results

1. Operation results

This operation was performed in six patients (five men 
and one woman; mean age, 53.0 years; mean operative 
time, 70.3 minutes; operated spine level, C5–6 in one case 
and C6–7 in five cases). In all cases, the herniated disc 
was resected successfully while securing the visual field, 
and no operation-related neuropathy occurred. The mean 
follow-up period was 16.3 months. The VAS score (0–10) 
for neck symptoms decreased from 6.0 (preoperative aver-
age) to 2.0 (final average), whereas the VAS score for arm 
symptoms decreased from 6.3 (preoperative average) to 
1.3 (final average). The degree of patient satisfaction was 
excellent for five cases and good for one case.

2. Representative case

One patient complained of pain from the right side of 

the neck to the right arm and a feeling of numbness in 
the first to third fingers of the right hand. MRI revealed a 
large herniated disc on the right side of the spinal canal at 
the C5/6 level. Pain was alleviated postoperatively (Figs. 3, 
5).

Discussion

During PE surgery, the visual field is secured with an 
outer sheath. The cervical spine has too little free space 
within the spinal canal and the intervertebral foramen to 
insert a 7- to 8-mm-diameter outer sheath through this 
space. If an ostectomy is performed to safely insert the 
outer sheath, the pedicle needs to be almost completely 
resected, and this is unrealistic. Therefore, the insertion of 
an outer sheath to the intervertebral disc has been virtu-
ally impossible using a posterior approach because of the 
risk of the neural damage during the operation.

Anatomically, the nerve root and perineural soft tissue 
are located dorsal to the cervical disc [13], which limits 
the visual field during posterior resection of the herni-
ated disc. Additionally, when bleeding from the epidural 
venous plexus occurs, it is difficult to stop and makes the 
visual field worse. Inadequate visualization of the hernia 
and inadequate protection of the nerve also create the risk 
of injuring the nerves and blood vessels. For instance, one 
prior case of the arterial injury that occurred at our hospi-
tal required open conversion.

Using conventional PE, it was impossible to simultane-
ously insert two tools into its inner channel. Hence, we 
devised a tool to enable such insertion. By using the re-
tractor, we avoid injury to the nerves and we were able to 
safely stop bleeding using a radiofrequency bipolar device. 
This tool will be also useful for performing on the upper-
level lumbar vertebrae.

Even when only decompression is performed via pos-
terior ostectomy without resection of the herniated disc, 
the patient’s condition may improve considerably [14,15]. 
However, an excessive amount of bone needs to be re-
sected in cases of wide disc herniation. Furthermore, if 
the herniated disc is left unresected, it may produce an 
inflammatory response. Moreover, the site of cervical disc 
herniation is likely to undergo ossification [16], which 
leads to permanent elevation. This may increase the risk 
of restenosis because the resected vertebral arch subse-
quently undergoes active bone regeneration [17].

Another design that may be adopted instead of this tool 

Fig. 5. Magnetic resonance imaging scan of the representative case. A large 
herniated disc on the right side of the spinal canal at the C5/6 level was re-
sected sufficiently. (A) Preoperative sagittal view. (B) Postoperative sagittal 
view. (C) Preoperative axial view. (D) Postoperative axial view.
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is a long, narrow, plate-formed retractor. However, rigid-
ity will be insufficient with this form. An outer sheath 
with a considerably narrow beak is possible to create. 
Nevertheless, such a retractor involves problems such as 
the necessity of intraoperative outer sheath exchange, dif-
ficulties in delicate manipulation due to the surrounding 
tissue restricting the motion of the outer sheath, and inva-
sion of muscle and other structures into the visual field 
while advancing and retreating the outer sheath. Our new 
tool avoids these problems. It is desirable to use an outer 
sheath in order to retract muscles above the vertebral 
arch, whereas another tool can be used to perform deli-
cate manipulation to avoid nerve injury within the spinal 
canal (Fig. 4). With our technique, three tools (including 
the outer sheath) are manipulated, and each of these tools 
is applied appropriately to each layer of the area of opera-
tion.

Intraoperative retraction of nerves should carefully 
be performed using an electromyographic monitor and 
prioritizing sufficient osseous decompression rather than 
forcefully attempting total resection of the hernia.

This study did not include many cases, and the postop-
erative follow-up period was short. We will further evalu-
ate the utility and risks associated with this technique in a 
larger number of cases.

Conclusions

Posterior percutaneous full-endoscopic cervical discec-
tomy using an internal retractor enables safer resection of 
the herniated disc by manipulating two tools within the 
inner working channel of the PE.
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