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Abstract

Objective Full endoscopic techniques are being gradually introduced from single-segment cervical disc herniation
surgery to two-segment cervical disc herniation surgery. However, there is no suitable full endoscopic treatment

for mixed-type two-segment cervical disc herniation (MTCDH) in which one segment herniates in front of the spinal
cord and the other segment herniates behind the spinal cord. Therefore, we introduce a new full endoscopic tech-
nigue by combining an anterior transcorporeal approach and a posterior translaminar approach. In addition, we
provide a brief description of its safety, efficacy, feasibility, and surgical points.

Methods Thirty patients with MTCDH were given full endoscopic surgical treatment by a combined transcorporeal
and transforaminal approach and were followed up for at least 12 months.

Results Clinical assessment scales showed that the patient’s symptoms and pain were significantly reduced post-
operatively. Imaging results showed bony repair of the surgically induced bone defect and the cervical Cobb angle
was increased. No serious complications occurred.

Conclusion This technique enables minimally invasive surgery to relieve the compression of the spinal cord

by MTCDH. It avoids the fusion of the vertebral body for internal fixation, preserves the vertebral motion segments,
avoids medical destruction of the cervical disc to the greatest extent possible, and expands the scope of adaptation
of full endoscopic technology in cervical surgery.

Keywords Two-segment cervical disc herniation, Full endoscopic technigue, Minimally invasive surgery,
Combination approach with full endoscopy

fZheng-Ji Wang and Qian Du contributed equally to this work.

*Correspondence:

Wen-Bo Liao

wenbo900@sina.com

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13018-023-04471-4&domain=pdf

Wang et al. Journal of Orthopaedic Surgery and Research (2024) 19:3

Introduction

Open surgery, including anterior cervical discectomy
and fusion (ACDF), anterior cervical corpectomy and
fusion (ACCF), and cervical disc replacement, is cur-
rently the main treatment procedure for two-segment
cervical disc herniation [1, 2]. However, traditional open
surgery is traumatic and may cause a series of postopera-
tive complications, such as oesophageal injury, tracheal
injury, hoarseness, vascular injury, dysphagia, endophyte
displacement, and adjacent segmental disease, which
seriously affect the patient’s postoperative quality of life
[3-5]. Percutaneous endoscopic cervical discectomy
(PECD) uses a minimally invasive approach to decom-
press the herniated cervical disc while providing excellent
surgical results and is an ideal alternative to traditional
open surgery [6].

Anterior transdiscal percutaneous endoscopic cervical
discectomy (ATd-PECD) is performed by drilling a hole
in the intervertebral disc to create an endoscopic chan-
nel for delivering endoscopic instruments to the site of
herniation for decompression, allowing for decompres-
sion of two-segment cervical disc herniations where the
upper and lower segments both herniate anterior to the
spinal cord [7-9]. However, the surgical destruction of
the disc by drilling can result in the loss of interverte-
bral height at the operated segment in the distant future
[10, 11]. The amount of intervertebral height loss for the
treatment of two-segment cervical disc herniation with
ATd-PECD is inevitably greater than in single-segment
cervical disc herniation, which also greatly limits the use
of ATd-PECD in the treatment of two-segment cervical
disc herniation.

Scoville [12] first proposed posterior cervical forami-
notomy in 1945, avoiding interference with the
intervertebral space. Adamson et al. [13] pioneered by
introducing microscopic techniques into posterior cervi-
cal foraminotomy. Based on this, Ruetten et al. [14, 15]
in 2007 replaced the microscope system with a full endo-
scopic system and introduced posterior percutaneous
endoscopic cervical discectomy (P-PECD). Wagner et al.
[16] first attempted to use P-PECD for continuous two-
segment cervical disc herniation and obtained a better
clinical result. However, in the subsequent study, P-PECD
was found to be suitable only for lateral or lateral-poste-
rior two-segment cervical disc herniations where both
the upper and lower segments were on the same side and
did not allow decompression of the herniation of the ven-
tral aspect of the spinal cord [17, 18].

George et al. [19] first proposed an anterior transcorpo-
real discectomy in 1993, reconciling the protection of the
cervical disc and the decompression of the ventral aspect
of the spinal cord. Subsequently, different surgeons have
made a series of improvements on this basis, but all of
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these improved procedures are also performed under
microscopic or open surgical conditions [20-25]. Deng
[26] was the first to propose anterior transcorporeal per-
cutaneous endoscopic cervical discectomy (ATc-PECD)
after combined anterior transcorporeal discectomy with
a full endoscopic technique in 2016. However, since the
transcorporeal approach endoscopic technique emerged
late, resulting in the technique not being sufficiently
mature, its use in the treatment of two-segment cervical
disc herniation has not been reported.

In previous studies of full endoscopic treatment of
cervical disc herniations, there are already proven treat-
ment strategies for two-segment cervical disc hernia-
tions in which both upper and lower segments herniate
at the anterior or lateral-posterior aspect of the spinal
cord. However, there is no effective full endoscopic treat-
ment measure for MTCDH in which one segment herni-
ates at the front of the spinal cord and the other segment
herniates at the lateral-posterior aspect of the spinal
cord. Through description of a typical case, we present
a new full endoscopic technique that combines anterior
transcorporeal and posterior transforaminal approaches
for the handling of this condition (Fig. 1). We aimed to
achieve minimally invasive decompression for mixed
two-segment cervical disc herniation, avoid fusion inter-
nal fixation of the vertebral body, and reduce damage to
the normal disc.

Methods

Patient selection

This study received approval from the local ethics com-
mittee, and all patients provided informed consent.
The inclusion criteria were as follows: (1) the patient
had MTCDH in which one segment herniated in the
anterior part of the spinal cord and the other segment
herniated in the lateral-posterior aspect of the spinal

Fig. 1 The endoscopic technique diagram that combines anterior
transcorporeal and posterior transforaminal approaches
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cord; (2) patients who are ineffective on conservative
treatment; (3) preoperative imaging results were con-
sistent with the patient’s neurological symptoms; and
(4) patients with mild spinal cervical spondylosis at or
below Nurick III level. The exclusive criteria were as
follows: (1) patients with single-segment and more than
two-segment cervical disc herniation; (2) patients with
two-segment cervical disc herniation of the same type;
(3) patients with cervical instability; (4) patients with
coagulation disorders; and (5) patients with a history
of cervical spine surgery. Based on the above criteria,
a total of 30 patients were enrolled in the study during
2019-2021. The demographics and clinical characteris-
tics of the patients are presented in Table 1.

Table 1 Summary of patient demographics and clinical
characteristics
Basic features Value

Age (years) 51.17+9.01 (35-67)
Genders (male/female) 17/13

BMI (kg/m?) 2449+2.06 (21.3-28)
Smoking 14 (46.7%)

Duration of symptoms (weeks) 13.1+£3.92 (6-21)
Continuous double segment 24(80.0%)

Hoffman positive 9 (30%)

Knee hyperreflexia 12 (40%)

Neck pain 28(93.3%)

Numbness and weakness in hands 30 (100%)

Values are number of patients (percentage) or mean = SD (range)
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Case presentation

A 56-year-old man presented with left neck and shoulder
pain for 12+weeks and limited range of motion. Con-
servative treatment was ineffective. Neurological exami-
nation of the left upper extremity revealed that it was
markedly numb with decreased biceps muscle strength
(grade 3), and both upper extremities were positive for
the Hoffmann sign, with a visual analogue scale (VAS) of
7 and a Japanese Orthopaedic Association (JOA) score
of 11. Magnetic resonance imaging (MRI) showed that
the cervical disc in the C3/4 segment protruded into the
anterior aspect of the spinal cord, and the cervical disc
in the C4/5 segment protruded into the lateral-posterior
aspect of the spinal cord (Figs. 2, 3, 4, 5, 6, and 7).

Endoscopic instruments

The spine full endoscopy system (SPINENDOS GmbH,
Munich, Germany) consists of a 6.9-mm-diameter outer
sheath and a 4.3-mm-diameter working channel, a high-
speed grinding drill, a continuous water irrigation sys-
tem, a trephine with a 7.5-mm outer diameter and a
6.5-mm inner diameter, and a low-temperature radiofre-
quency ablation system.

Technique

The surgery was performed by the corresponding author.
We first utilized the full endoscope to resected the herni-
ated cervical disc at the C4/5 segment from the posterior
approach. Twenty millilitres of iohexol was injected into
the nasogastric tube before the start of the procedure to
enable visualization of the patient’s oesophageal trajec-
tory under C-arm radiation. The patient was placed in
a prone position, the head was fixed with tape, the neck

Fig. 2 Preoperative MRl images of the cervical region of the patient. a T1-weighted axial view showing the herniation of the disc (blue line)
to the anterior aspect of the spinal cord (red line) at the C3/4 level; b T1-weighted axial view showing the herniation of the disc (blue line)
to the lateral-posterior aspect of the spinal cord (red line) at the C4/5 level; and ¢ T2-weighted sagittal view showing the spinal cord of the patient

being compressed by the herniated disc
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Fig. 3 Intraoperative C-arm scan and endoscopic images. a Intraoperative C-arm sagittal fluoroscopy showing the placement of the spreader
along the kyphotic needle to the “V" point. b A high-speed diamond drill is used to thin the lamina. ¢ The remaining thin bone fragments are
removed with occlusal forceps. d The herniated disc tissue is removed with nucleus pulposus forceps. e The spinal cord and nerve roots are
sufficiently decompressed. f Intraoperative C-arm sagittal fluoroscopy shows the use of a trephine to create a transcorporeal bone channel. g The
residual bone in the bone channel is polished using a diamond high-speed drill. h Use of a blunt hook to confirm the opening of the posterior wall

of the bone channel. i Removal of the herniated disc tissue using nucleus pulposus forceps. j The dural sac notably re-expands after herniated disc
removal

Fig. 4 Intraoperative C-arm scan and postoperative wound pictures. a The wound of after P-PECD. b, ¢ Intraoperative C-arm fluoroscopy showing
the position of the oesophagus marked by iohexol in the gastric tube (blue line). d The wound of after ATc-PECD
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Fig. 5 MRIimages of the patient 1 week after surgery. a, b T1-weighted axial view shows that the discs compressing the spinal cord at the C3/4
and C4/5 levels were extracted. ¢ T2-weighted sagittal view shows that the patient’s spinal canal is patent and the spinal cord compression
has been released

Fig.6 CTimages of the patient 1 week after surgery. a CT 3D reconstruction showing the location of the vertebral bone channel entrance (red
arrow). b Coronal view showing the C4 vertebral body bone channel and the internal autogenous bone graft. ¢ Sagittal view showing the C4
vertebral bone channel and the internal autologous bone graft. d CT 3D reconstruction showing the entrance to the C5 lamina bone window
(yellow arrow)

Fig. 7 CTimages of the patient 6 months after surgery. a CT 3D reconstruction showing the location of the residual entrance to the C4 vertebral
channel (blue arrow). b Coronal view showing that the C4 vertebral bone channel is healed and the vertebral body is not collapsed. ¢ Sagittal view
showing that the C4 vertebral body bone channel is healed. d CT 3D reconstruction showing that the C5 vertebral plate bone window is healed
(green arrow)

was bent, and the hands were fastened to the sides of the junction of the upper and lower articular processes,
the body. With C-arm monitoring, the Kirschner nee- a 7-mm-diameter incision was made in the skin cen-
dle was inserted through the skin to the “V” point at tred on the puncture point, and the spreader was placed
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along the Kirschner needle to the “V” point through the
incision (Fig. 3a); then, the working cannula was placed
along the spreader, the spreader was removed, and the
endoscopic instrument inserted from the working can-
nula. The surgery was performed with a continuous
flush of 0.9% saline, and the saline bag was placed at a
height of approximately 1 m from the operating table.
To avoid damage to the nerve roots and spinal cord, we
first used a high-speed diamond grinding drill to thin the
lamina along the “V” point (Fig. 3b), then used bone bit-
ing forceps to remove the remaining thin bone, forming
a window of approximately 7 mm in diameter (Fig. 3c)
to reveal the compression area, and used medullary for-
ceps to remove the protruding disc (Fig. 3d). The opera-
tion process must be gentle and should not overstrain the
spinal cord and nerve roots. After completion of decom-
pression (Fig. 3e), the endoscopic system was removed,
active bleeding was observed during withdrawal, the skin
was stitched up (Fig. 4a), and the wound was covered
with sterile gauze without placing drains.

The patient was turned and repositioned to be supine,
the patient’s head was secured with tape, and the patient’s
neck was extended. Compared to the traditional transdis-
cal endoscopic approach, we planned to create a direct
transcorporeal endoscopic approach to the herniated
disc in the C4 vertebral body. C-arm fluoroscopy was
used to visualize the position of the oesophagus and tra-
chea (Fig. 4b). The surgeon used the two-finger method
to isolate a safe gap between the left carotid sheath and
the visceral sheath (the surgeon touched the patient’s
carotid artery pulsation with the index finger and pushed
the artery outward, while the middle finger was used to
push the oesophageal trachea inward) (Fig. 4c). With
C-arm monitoring, the Kirschner needle was inserted
through this gap to the anterior lower part of the C4
vertebral body, a 7-mm incision was made around the
Kirschner needle puncture point, a spreader was used to
open the soft tissue channel along the Kirschner needle,
and a working cannula was placed along the spreader to
establish an endoscopic soft tissue channel. The spreader
was removed, and the trephine was inserted (Fig. 3f). The
trephine was used to drill the vertebral body with moni-
toring through the C-arm. When the trephine reached
the posterior superior edge of the C4 vertebral body, the
trephine was lightly shaken to remove the central bone
strip. The trephine was withdrawn and placed alongside
the endoscopic instruments, and a diamond high-speed
grinding drill was used to polish the remaining bone of
the channel (Fig. 3g). When the channel was established,
a blunt hook was used to probe the posterior wall of the
channel for penetration (Fig. 3h), followed by the use
of pulpal forceps to remove the herniated disc (Fig. 3i).
Finally, the posterior longitudinal ligament was broken
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open, and the return of dural sac expansion was observed
as indicating the completion of decompression (Fig. 3j).
Endoscopic instruments were withdrawn, and the site
was checked for active bleeding; the previously removed
bone strips were trimmed, and the bone strips were
replanted. The endoscopic instruments were withdrawn
without placing a drain, and the wound was sutured and
covered with sterile gauze (Fig. 4d).

Follow-up and efficacy evaluation
Surgical complications (dural injury, spinal cord injury,
hematoma, oesophageal vascular injury, wound infection,
etc.), symptomatic relief, operative time, and postop-
erative hospitalization were recorded. At each follow-up
visit, the VAS was used to assess the patient’s pain, and
the JOA score was used to assess the patient’s neurologi-
cal symptoms, which was compared with the patient’s
preoperative condition. At the final follow-up, patient
recovery was assessed using modified MacNab criteria.
MRI was used to assess the effectiveness of surgical
decompression, and computed tomography (CT) was
used to assess the healing of the vertebral bony chan-
nels. Cervical spine lateral X-ray films was used to assess
the patient’s cervical spine Cobb angle. Cervical stability
of surgical segments assessed using hyperextension and
hyperflexion radiographs.

Statistical analysis

The statistical analysis was conducted using the Sta-
tistical Package for Social Sciences (SPSS version 22.0,
SPSS Inc., Chicago, IL). The paired samples t-test was
employed for data comparisons. Statistical significance
was defined as a P-value <0.05. The results are presented
as mean * standard deviation (SD).

Results

Clinical outcomes

All 30 patients included in this study were success-
fully underwent surgery, and the patients’ symptoms
improved significantly after surgery. The average opera-
tive time was 120.70+9.07 (range, 105-134) minutes.
The average hospitalization time was 61.83 +5.03 (range,
52-72) hours. Patients were advised to wear a neck
brace for a minimum of 3 weeks, and regular follow-up
visits were conducted over a 12-month period to assess
the clinical outcomes. The JOA score indicated that the
patient’s neurological function was restored, and the VAS
indicated that the patient’s pain was significantly relieved
(Table 2). The modified MacNab criteria score at final
follow-up showed that the excellent and good rates were
86.7%.
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Table 2 Follow-up records of VAS, JOA scores, and C2—C7 cervical Cobb angle during the follow-up period

Pre 1 month 3 months 6 months 12 months
VAS
Neck 6.53+1.59 3.70+1.37* 2.17+1.09% 1.27+0.98*0 0.87 +0.68*40%
Hands 537+127 280+127* 1.97+0.89* 143+0.89*40 0.67+0.61*20%
JOA 8.80+1.99 12.50+1.50* 13.53+0.78*" 14.10+0.76*20 14.40+0.67%20%
Cobb angle () 10.58+1.68 11.34+1.44% 11.56+1.39% 11.83+£141%0 11.98+1.31%0

Values are mean+SD

*Compared with preoperative value, P<0.05; Acompared with postoperative value at 1 month, P<0.05; {)compared with postoperative value at 3 months, P<0.05;

#compared with postoperative value at 6 months, P<0.05

Radiological outcomes

All patients underwent preoperative examinations
including X-ray, CT, and MRI. Follow-up examinations
were conducted at 1 week postoperatively using the
same imaging modalities. Twenty-eight patients under-
went postoperative X-ray examinations at 1, 3, 6, and
12 months postoperatively. Twenty-five patients under-
went postoperative CT examinations at 6 months post-
operatively. The MRI results showed that all herniations
were removed (Fig. 5). At 6 months postoperatively, the
CT results showed no endplate collapse or vertebral frac-
ture in any of the operated segments, and the results also
indicated that the bony channels in the vertebral body
and the bony windows on the vertebral plate had been
significantly repaired (Figs. 6, 7). Dynamic X-ray results
showed no cervical instability occurred in the operated
segments, and static X-rays indicated that the C2-C7
cervical Cobb angle was increased (Table 2).

Complications

All patients had a mild postoperative cervical oedema,
which naturally subsided 3-6 h after surgery. Two
patients had blood leakage from the wound during hos-
pitalization, which ceased after compression was applied.
There were no other intraoperative or postoperative
complications such as dyspnoea, dysphagia, hoarseness,
arterial injury, oesophageal injury, spinal cord injury, cer-
ebrospinal fluid leakage, or infection.

Discussion

At present, in the utilization of full endoscopic tech-
nology for the treatment of two-segment cervical disc
herniation, all decompression is accomplished in one
segment and then reversed to complete the decompres-
sion in the other segment, which requires the direction
of the disc herniation to be consistent [18]. However,
in realistic situations, cervical disc herniation of both
the upper and lower segments is mostly likely to be in
two opposite directions, the anterior and posterior;
such MTCDHs are not amenable to decompression
by a single-entry full endoscopic surgical technique.

Therefore, we introduce a new combined-approach full
endoscopic technique for handling this condition and
demonstrate a positive treatment effect in preliminary
clinical trials. Contrary to the previous single-entry
full endoscopic technique, which could only be used to
treat continuous two-segment cervical disc herniations,
the combined-approach full endoscopic technique
allow decompression of noncontinuous cervical disc
herniations, affording greater flexibility.

There are two clinical approaches for full endo-
scopic decompression at the ventral aspect of the
spinal cord: the transcorporeal approach or the trans-
discal approach. In this study, we chose the transcor-
poreal approach rather than the transdiscal approach.
There are two reasons for this: First, the transcorpo-
real approach is more extensive in the area of decom-
pression than the transdiscal approach. Although the
transdiscal approach is effective for herniation decom-
pression in the disc plane, due to obstruction of the
vertebral body, the transdiscal approach is not effective
in posterior free herniation of the vertebral body. The
transcorporeal approach allows the bone channel to be
constructed according to preoperative imaging data,
and the decompression plane can be flexibly adjusted
between the vertebral and disc planes [27-29]. Fur-
thermore, low intervertebral spaces, calcified discs, and
large bones in the intervertebral space will prevent the
operation of the transdiscal approach [30]. In contrast,
the transcorporeal approach does not present these
concerns. Second, the transcorporeal approach can
reduce the disturbance to the intervertebral space dur-
ing surgery [26, 31, 32]. The endoscopic instrumenta-
tion in the transdiscal approach must pass through the
anterior normal disc tissue before reaching the herni-
ated area, and this process will inevitably cause dam-
age to the anterior normal disc. Drilling damage to the
intervertebral disc is an important cause for the distant
loss of intervertebral height in total endoscopic sur-
gery [10, 11]. In contrast, the transcorporeal approach
avoids damage to the disc by creating a bony channel
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in the vertebral body, bypassing the normal disc tissue
at the anterior aspect. Ren et al. [33] also confirmed
in a comparative study of ATc-PECD and ATd-PECD
that the decrease in intervertebral height was less
with a transcorporeal approach than with a transdiscal
approach.

In previous studies, due to the complex and diverse
expression of two-segment cervical disc herniation, it
was difficult to completely decompress the disc regard-
less of full endoscopic surgical approach, and open ante-
rior decompression and internal fixation were often
preferred [34]. However, both ACCF and ACDF will
inevitably cause the destruction of the stable structures
of the cervical spine, such as the vertebral body and the
intervertebral disc, and although the stability of the cer-
vical spine can be reconstructed by using bone graft
fusion and plate internal fixation, this is achieved at the
expense of the mobility of the cervical spine [35, 36]. In
this study, the two approaches we chose did not interfere
with the intervertebral space, avoiding unnecessary dam-
age to the segmental disc operated on; although damage
to the vertebral body was unavoidable, the integrity of
the vertebral body suffered no serious damage, and we
observed that when there was surgical damage to both
the vertebral body and the lamina, the bone-forming
effect could be relied on to complete the repair. When we
performed ATc-PECD on the C3/4 disc, unlike previous
studies that involved using diamond high-speed grind-
ing drills to create the transcorporeal bone channel, our
approach involved used a trephine instead. This enabled
the operator to individualize the optimal diameter of the
bone channel according to the size of the vertebral body
and disc, avoiding excessive grinding of the vertebral
body while allowing the resected central bone strip to be
replanted and used to promote the repair of the verte-
bral bone channel, which served further to maintain the
integrity of the vertebral body. In our previous study of
single-segment cervical disc herniation, we demonstrated
that replanting the central bone strip can promote heal-
ing of the bone channel, and no patients experienced
cervical instability [28]. The zygapophysial joint is an
important structure for maintaining the stability of the
cervical spine posteriorly, but during posterior cervi-
cal foraminotomy decompression, to completely expose
the nerve roots, a portion of the zygapophysial joint has
to be ground away. Zdeblick et al. [37], in a cadaveric
study, found that grinding more than 1/2 of the zygapo-
physial joint would cause a serious disruption of cervi-
cal stability; in contrast, grinding less than 1/2 did not
cause significant cervical instability. This finding was also
confirmed in our previous study [38]. We also chose to
preserve more than 1/2 of the zygapophysial joint when
performing P-PECD on the C4/5 disc. At the follow-up,

Page 8 of 11

no significant changes in cervical stability were observed,
and the imaging data showed that the bone window on
the foramina achieved bony healing. Based on the good
results of ATc-PECD and P-PECD in single-segment cer-
vical disc herniation treatment, we combined the above
two endoscopic approaches in the surgical treatment of
MTCDH and successfully preserved the motion segment
of the patient’s cervical spine.

The soft tissues of the cervical region are rich in nerves
and blood vessels, and the inappropriate pulling of the
soft tissues of the cervical region or the misuse of sur-
gery may cause damage to the blood vessels and nerves,
which could lead to corresponding complications. In the
anterior transcorporeal full endoscopic approach, we use
the “two-finger method” to separate the arterial sheath
and visceral sheath so that the endoscopic instruments
could reach the vertebral body through this natural tissue
gap, and all operations are performed under the working
sleeve. Strain to the cervical soft tissues and direct con-
tact between the endoscopic instruments are avoided,
which can reduce the risk factors for complications
related to soft tissue injury in anterior cervical surgery
[26]. The posterior cervical approach has unparalleled
advantages for lateral cervical disc herniation extraction
because there are no important anatomical structures in
the posterior cervical tissues, the surgical instruments
can reach the spinal canal directly through the lamina
space, and the risk is low. However, the spinal canal is
isolated from the skin by hypertrophic muscles, and
open posterior cervical foraminotomy requires extensive
stripping of the posterior cervical muscles. Injury of the
musculoligamentous complex is one of the important
causes of axial symptoms in the patient’s postoperative
neck [39]. The full endoscopic technique only requires a
small incision for decompression, without further exten-
sive dissection of the posterior cervical muscles, reducing
the possibility of posterior cervical axial symptoms [15].
The placement of exogenous endografts alters the inher-
ent biomechanical structure of the cervical spine, which
is an important risk factor for adjacent segmental degen-
eration [40, 41]. Studies have shown that the incidence of
adjacent segmental disease is approximately 12—25% after
cervical fusion, and the reoperation rate is approximately
6—12% [42-45]. Through the full endoscopic technique,
there is no need for further fusion and internal fixation
of the vertebral body; thus, large changes in the biome-
chanical structure of the patient’s neck do not occur, and
adjacent segmental disease due to the placement of inter-
nal implants is avoided.

Although we obtained satisfactory results in the pre-
liminary clinical trial, there are still some limitations of
this study. The full endoscopic technique reduces the
damage to the cervical soft tissues, it does not completely
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avoid the possibility of complications related to soft tis-
sue injury; instead, patients who accept this technique
bear the risk from both anterior and posterior cervical
complications. And this technique avoids the devastat-
ing damage to the discs and annulus fibrosus, but minor
impairment is unavoidable. In addition, due to the steep
learning curve of this technology, and the high level of
surgical skill required of the surgeon, it may make the dis-
semination of this technology difficult. Surgeons should
be alert to the threat of intraoperative radiation exposure.
Studies have shown that surgeons in full endoscopic sur-
gery are exposed to far more radiation than in open sur-
gery, and that surgeons performing 291 unprotected full
endoscopic procedures per year is the limit, while effec-
tive protection can substantially exceed this limit [46].
Computer-assisted navigation technology is expected
to provide new strategies to minimize surgeon radiation
exposure during full endoscopic procedures and more
secure surgical options [47]. Finally, as a result of the
number of cases being too small and the short follow-up
period, the efficacy of this technique needs to be further
investigated. Therefore, conducting further experiments
with larger sample sizes and longer observational peri-
ods will be key as we continue our research with a view to
minimizing complications and enhancing efficacy.

Conclusions

We describe a new full endoscopic technique that com-
bines the anterior transcorporeal approach and the
posterior transforaminal approach in the treatment of
two-segment cervical disc herniation. In addition, we
demonstrate the feasibility and effectiveness of using
full endoscopy to extract MTCDHs in which the upper
and lower segments herniate at the anterior aspect of
the spinal cord and the lateral-posterior aspect of the
spinal cord, respectively. The technique reduces risk
factors related to the disc, the vertebral body, and sur-
gery-related complications while preserving the cervical
motion segment. This is another full endoscopic tech-
nique breakthrough in the treatment of two-segment cer-
vical disc herniation.

Abbreviations

ACDF Anterior cervical discectomy and fusion

ACCF Anterior cervical corpectomy and fusion
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