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Purpose: To evaluate the application value of percutaneous endoscopic spinal surgery for young patients with discogenic low back
pain (DLBP) and to judge its clinical efficacy.
Methods: We retrospectively analyzed young patients with single-segment discogenic lumbago from July 2018 to June 2020 in our
department who underwent percutaneous endoscopic surgery according to the inclusion and exclusion criteria. We finally enrolled 20
patients. The follow-up time was 6–30 months. In all patients, we recorded the visual analog scale (VAS) score for waist pain and the
Oswestry Disability Index (ODI) preoperatively, immediately postoperatively and at the last follow-up. We used the modified MacNab
criteria to assess the curative effect at the last follow-up.
Results: All 20 patients underwent successful operations without complications. No recurrence was observed during follow-up. The
VAS score of low back pain was 5.05±1.19 points before surgery, 1.50±051 points immediately after surgery, and 1.10±0.72 points at
the last follow-up (P < 0.05 preoperative vs both postoperative). At the last follow-up, the VAS scores of all 20 patients were ≤2, and 4
patients had no pain. The ODI was 46.66±7.03% before surgery, 9.78±4.05% immediately after surgery, and 4.11±3.18% at the last (P
< 0.05, preoperative vs both postoperative). According to the evaluation under the modified MacNab standard, the good–excellent rate
of clinical efficacy at the last follow-up was 95%.
Conclusion: Percutaneous endoscopic spinal surgery can significantly improve the symptoms and dysfunction of young patients with
DLBP and has little effect on the biomechanical stability of the lumbar spine. This surgery has great clinical application value.
Keywords: percutaneous endoscopic spinal surgery, discogenic low back pain, young patients, transforaminal, interlaminar

Key Message
At present, there are many controversies about the treatment of discogenic low back pain. This study retrospectively
analyzed the efficacy of percutaneous endoscopic spinal surgery for young patients with discogenic low back pain, and
the results show that this method is effective in the short and medium term.

Introduction
Discogenic low back pain (DLBP) is a kind of chronic nonspecific low back pain with a high incidence.1,2 It is mainly
resting low back pain caused by structural and functional disorders of the disc due to intervertebral disc degeneration.
With the increase in unhealthy living and working styles in modern times, patients are showing DLBP earlier in life.
Long-term chronic pain has a great impact on quality of life, causing a great burden on the social economy and other
aspects of life, and it can even cause disability.1–3

In essence, DLBP is caused by a series of pathological changes caused by disc degeneration. Due to the long-term bad
posture of the young patients, the intervertebral disc showed a series of degenerative reactions, such as dehydration of the
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nucleus pulposus and “black”, the formation of annulus fissure, the formation of pannus mediated by inflammatory
factors, and the entry of nerve endings into annulus fibrosus with inflammatory granulation tissue. When a large amount
of water is lost in the nucleus pulposus, components such as hyaluronic acid, keratinized sulfate, glycoprotein and
collagen fibers also change accordingly, leading to changes such as intervertebral disc thinning, structural destruction,
height reduction and annulus fibrosus rupture.3 As the annulus ruptures, the autoimmune system recognizes and produces
inflammatory mediators.4–6 Induction of inflammatory mediators promotes the formation of local pannus and granulation
tissue and stimulates nerve fiber endings to enter the annulus fibrosus, leading to low back pain.7,8

There is much debate about the diagnosis and treatment of DLBP, and the current treatment strategies are mainly
divided into two types: nonsurgical treatment and surgical treatment.2,3,9 Nonsurgical treatment includes drug therapy,
functional exercise, massage and acupuncture, but they often have a poor therapeutic effect. Some patients need to take
nonsteroidal anti-inflammatory drugs for a long time to control their symptoms, and some patients even need opioids, but
gastrointestinal discomfort and other drug complications can easily occur. Surgical treatments include lumbar fusion and
radiofrequency thermocoagulation, electrothermal therapy, and intradiscal methylene blue injection. The shortcomings of
these treatments include uncertain efficacy and many complications, and there is still no standard, effective treatment for
DLBP.2,10–13 Especially for young patients, while effectively alleviating the symptoms of low back pain, it is often
necessary to be more careful in the selection of the treatment method to preserve the physiological function of the lumbar
spine.

With the continuous advancement of percutaneous endoscopic surgical technology, which has the advantages of less
trauma, high safety, high effectiveness, high visibility, and less influence on spinal stability, these techniques have been
widely applied in the treatment of lumbar diseases, with good clinical efficacy.14,15 In this study, percutaneous endo-
scopic spinal surgery was used to treat young patients with DLBP, and its clinical efficacy was observed to evaluate the
application value of this surgery for DLBP.

Methods
Inclusion Criteria and Exclusion Criteria
Inclusion criteria: (1) history of chronic low back pain for ≥1 year with ineffective standard nonsurgical treatment for ≥3
months; (2) disc degeneration and a high-intensity zone (HIZ) on MRI (Figure 1); (3) single-segment lesions; (4) no
serious underlying diseases; (5) treatment with percutaneous endoscopic spinal surgery; (6) age between 20 and 50.

Figure 1 Preoperative lumbar MRI T2-weighted image showing mild degenerative changes in the lumbar spine. The red arrow indicates the HIZ, which is annular fissure. (A)
sagittal plane. (B) coronal plane.
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The exclusion criteria were as follows: (1) low back pain complicated with lumbar spinal stenosis, lumbar instability
or spondylolisthesis; (2) pathological changes in the lumbar spine, such as compression fractures, infections, or tumors;
(3) previous history of spinal surgery; and (4) moderate to severe anxiety, depression or other mental disorders or
cognitive dysfunction.

General Information
This study was approved by the medical research ethics committee of our hospital (ethics review document number:
Research Ethics Review No. 40, 2021). According to the inclusion and exclusion criteria, 20 young patients with single-
level DLBP treated by percutaneous endoscopic spinal surgery in our department from July 2018 to June 2020 were
enrolled. They were 12 males and 8 females, aged 37.35±8.16 years. Seven patients had L4/5 DLBP and 13 patients L5/
S1. Follow-up time was 6–30 months (Table 1).

Operative Technique
Surgical approach: Different surgical approaches were selected according to the affected segment. An intervertebral
foraminal approach was used for the L4/5 segment, and an interlaminar approach was used for the L5/S1 segment.

Transforaminal Approach
The patient was treated with intravenous anesthesia combined with local anesthesia. First, the patient lay prone on the
arch of the operating table (Figure 2A), and local disinfection was applied. After the HIZ position was confirmed on
preoperative MRI, X-ray C-arm fluoroscopy was used to locate the L4/5 intervertebral foramen, and 10 cm from the
spinous process was set as the puncture point (Figure 2B). After local anesthesia with lidocaine diluent (1:1) at the fixed
point, oblique puncture was performed with a puncture needle to the L4/5 intervertebral foramen. No blood was
withdrawn from the syringe. Five more milliliters of lidocaine diluent was injected when the needle had been withdrawn
to the fascia, and 2 mL lidocaine diluent was injected when the needle had been withdrawn back to the subcutaneous
region. After the anesthesia was completed, a positioning needle punctured the puncture point and then slowly inserted
under C-arm fluoroscopy. Anteroposterior film showed that the puncture needle was located outside the L4/5 inter-
vertebral space (Figure 2C), and lateral film showed that the puncture needle was located at the lower edge of the L4/5
intervertebral foramen (Figure 2D). The guide wire was inserted, the pencil head was replaced, the expansion tube was
expanded step by step, and the working channel was placed. The channel was attached to the facet bone, and an
endoscopic system was placed. After the surrounding soft tissue was removed, the superior facet of L5 was exposed, and
facet arthroplasty was performed by using a ring saw (Figure 2E). The soft tissues outside the spinal canal were separated
with basket forceps and nucleus pulposus forceps. Banket forceps were used to remove the ligamentum flavum and enter
the spinal canal.

Endoscopy revealed that fissures had formed in the outer layer of the intervertebral disc annulus, surrounded by
a small amount of inflammatory tissue and blood vessels, and the HIZ nodules were composed of a large number of
pannus (Figure 3A). After sufficient prehemostasis, the HIZ nodules were removed, the nucleus pulposus tissue around
the fissures was cleaned, and the surrounding inflammatory lesions and hemostasis were eliminated by radiofrequency
ablation (Figure 3B and C). At the same time, the thermal effect of radiofrequency ablation was used to retract the
annulus fissure opening. The cracks visible under the microscope mostly disappeared, and the annulus integrity was
mostly restored. The pulsation of the walking nerve root was examined (Figure 3D). After no obvious protrusion was

Table 1 Patients’ Demographic Characteristics

Gender Age (Years)
(Mean±SD)

Lesion Level

Male Female L4/5 L5/S1

12 8 37.35±8.16 7 13
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detected, radiofrequency ablation was used again to stop the bleeding. After full hemostasis, the endoscope system was
removed, and the incision was sutured.

Interlaminar Approach
The patient was placed prone on the arch of the operating table under general anesthesia. C-arm fluoroscopy was used to
locate the intervertebral space of L5 and S1 after disinfecting and laying the tissue. The puncture point was located at the
projection point of the body surface 2 cm from the posterior midline of the intervertebral space (Figure 4A). A puncture
needle was used to puncture the L5/S1 lamina under repeat C-arm fluoroscopy. After the puncture was successful, the
guide needle was inserted, the dilating tube was expanded step by step (Figure 4B), and the working channel and
endoscopic system were placed.

Endoscopic operation: Radiofrequency ablation was used under endoscopy to completely remove HIZ and surrounding
inflammatory tissue. The annulus fissure opening was retracted under the thermal effect of radiofrequency ablation, which
restored the integrity of annulus fibrosus. After confirming that there was no nucleus pulposus tissue in the spinal canal,
sufficient hemostasis was performed on the operative area. After that the endoscope was removed and the incision was sutured.

Follow-Up
Patients underwent lumbar MRI examination within 1 day after surgery to evaluate the decompression effect. They got
out of bed wearing waist circumference support 2–3 days after surgery. All patients were followed up with outpatient and
telephone consultations. A visual analog scale (VAS) was used to assess changes in the level of low back pain, the
Oswestry Disability Index (ODI) was used to assess improvements in lumbar function, and a modified MacNab standard

Figure 2 Transforaminal endoscopic spinal surgery. (A) The patient lies prone on the arched frame of the operating table after anesthesia. (B) The Location of puncture
point of foraminal approach. (C) On the C-arm fluoroscopic anteroposterior radiograph, the puncture needle was located lateral to the L4/5 intervertebral space. (D)
Lateral radiograph shows the puncture needle located at the lower edge of the L4/5 foramen. (E) Using ring saw to shape facet at L5 superior articular process.
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was used to assess clinical outcomes at the last follow-up. Lumbar dynamic radiographs were taken at the last follow-up
to evaluate stability. Lumbar MRI was also performed in 12 patients who were followed up for more than 12 months, and
the status of their intervertebral discs was assessed using the modified Pfirrmann scale.

Statistical Methods
SPSS 23.0 software was used for statistical analysis. VAS score and ODI are expressed as x±s. The VAS score and ODI
were compared at different time points before and after surgery by repeated-measures analysis of variance. Probability
values less than 0.05 (P < 0. 05) were considered statistically significant.

Results
VAS
The operation was successful and complication-free in all 20 patients. No recurrence was observed during the follow-up
period. The VAS score was 5.05±1.19 points before surgery, 1.50±0.51 points immediately after surgery, and 1.10±0.72
points at the last follow-up (P < 0. 05, each postoperative time point vs preoperative) (Figure 5A). At the last follow-up,
the VAS scores of all 20 patients were ≤2, and 4 patients had no pain.

ODI
The ODI of the 20 patients was 46.66±7.03% before surgery, 9.78±4.05% immediately after surgery, and 4.11±3.18% at
the last follow-up (P < 0.05, each postoperative time point vs preoperative) (Figure 5B).

Figure 3 Percutaneous spinal endoscopic procedure. (A) Endoscopy showed hyperplasia of pannus, hyperemia and edema, and ventral annular fibrous dome-like projection.
(B) After electric coagulation of pannus, the space between annulus fibrosus and nerve root was dissociated. (C) Dissociate up and down along the nerve root to separate
the adhesive tissue and expose the decompression space. (D) The nerve root collapsed and ventral compression was relieved after removal of the ruptured annulus fibrosus.
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Modified MacNab Standard
At the last follow-up, by evaluation under the modified MacNab standard, the clinical efficacy rate (good to excellent)
and improvement rate (excellent, good or fair) of the 20 patients were 95% and 100%, respectively (Figure 6).

Imaging Examination
Postoperative lumbar MRI showed no HIZ nodules in any patient (Figure 7). Lumbar MRI and the modified Pfirrmann
grade at the last follow-up in the patients with follow-up times of more than 1 year still showed no significant worsening
from the immediate postoperative period. No sign of lumbar instability was found on dynamic radiographs at the last
follow-up.

Discussion
The diagnosis and treatment of DLBP has always been challenging, and its diagnosis often requires considering the
patient’s history, clinical symptoms, signs, imaging findings, and even serological indicators.1 After excluding other

Figure 4 Interlaminar endoscopic spinal surgery. (A) The location of puncture point of interlaminar approach. (B) The L5/S1 interlaminar approach was progressively
expanded with dilated tube.

Figure 5 Changes of VAS score and ODI index of low back pain at preoperative, immediately after surgery and at the last follow-up. (A) VAS score. (B) ODI index.
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diseases causing low back pain, DLBP can be diagnosed. Clinically, DLBP is the most common type of chronic
nonspecific low back pain, and its course is usually greater than 12 weeks. It is mainly characterized by recurrent
resting low back pain manifesting as aggravation of pain after sitting and standing for a long time and poor relief of pain
during bed rest. It may be accompanied by axial symptoms of the lower limbs. The HIZ plays an important role in the
diagnosis of DLBP. The HIZ is a high-intensity region located at the posterior margin of the intervertebral disc in T2-
weighted lumbar MR images separated from the nucleus pulposus signal. Liu et al defined the HIZ as a lesion with
a signal brightness of at least 50% of the CSF intensity.16 This is often seen as a characteristic image of DLBP. Aprill
et al showed in 1992 that the HIZ was strongly associated with discogenic congruent pain with high sensitivity (71%) and
high specificity (89%),17 which was sufficient to demonstrate that the presence of an HIZ was a marker of annulus
fibrosus rupture and causing symptoms. Although subsequent studies have shown that the HIZ can also be observed on
MRI in 6–31% of normal lumbar patients with no symptoms of low back pain,18–20 Bogduk emphasized that the “low-
intensity areas” found in asymptomatic people only represent the formation of annular clefts, and only when activated by

Figure 6 Clinical follow-up results according to the modified MacNab standard.

Figure 7 After the operation, the HIZ nodules were fully decompressed, the ruptured annulus fibers were removed, and the nerve roots were mildly hyperemia and edema
and it’s compression was disappeared. The blue arrow indicates the disappearance of HIZ after surgery. (A) sagittal plane. (B) coronal plane.
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the local inflammatory response.21 These clefts may present a high signal and cause symptoms of lower back pain.
Through endoscopy during the operation, we clearly observed that the HIZ was composed of many panni. When the HIZ
was touched preoperatively, consistent pain was obviously felt. After clearing the HIZ and all inflammatory lesions
nearby, the symptoms of low back pain basically disappeared, strongly indicating that the stimulation of a local
inflammatory reaction was the cause of the low back pain symptoms. The occurrence of an HIZ is closely related to
the presence of panni and inflammatory granulation tissue. Therefore, this study suggests that the pathogenesis of DLBP
is closely related to HIZ nodules.

Discography is generally considered the gold standard for the diagnosis of DLBP, but its necessity is controversial.
Zhang et al mentioned that the main shortcoming of discography as a diagnostic means is that the judgment of the
discography results is closely related to the pain felt by patients, but pain depends on subjective judgment, and a high
false positive rate will inevitably occur among patients with psychological fear or hypersensitivity to pain.1 Discography
has a high false positive rate, reaching as high as 50%.1,22 In addition, Carragee et al showed that even the use of small-
diameter needles and limited injection pressure for disc puncture during discography may be associated with accelerated
disc degeneration, disc herniation, decreased disc height, and changes in endplate signals.23 Madan et al found that
discography did not significantly improve DLBP after surgical treatment.24 Therefore, discography was not applied to
patients in this study to prevent complications caused by invasive intervertebral disc manipulation and to reduce the
impact on intervertebral discs in these young patients, to ensure a more objective evaluation of the efficacy results of this
study.

During the follow-up period of this study, the patients’ low back pain symptoms significantly improved, and the VAS
score and ODI were significantly reduced. At the last follow-up, the VAS score of all 20 patients was ≤2, the ODI was
≤8.9%, the good–excellent clinical efficacy rate was 95%, and the improvement rate was 100%. Thus, we achieved
relatively satisfactory clinical efficacy. We believe that percutaneous spinal endoscopic surgery has a good symptom-
relieving effect in young patients with DLBP and restores their lumbar function. At the last follow-up, no lumbar
instability was found on the dynamic radiographs of any patient, and lumbar MRI showed no accelerated degeneration of
the intervertebral disc, indicating that percutaneous endoscopic spinal surgery had little influence on the biomechanical
stability of the lumbar spine. Percutaneous endoscopic spinal surgery for young patients with DLBP not only has a good
curative effect but also does not significantly impair the lesioned segment or the structure or stability of the adjacent
vertebrae, ensuring a good prognosis for young patients.

Young people have heavy learning and working burdens in modern society, and they engage in much exercise and
other activity, which places higher requirements on their lumbar function. Therefore, we should pay more attention to the
preservation of function while alleviating the symptoms of young patients with DLBP. In recent years, a variety of
surgical methods have been introduced for the treatment of discogenic low back pain, the more popular of which include
minimally invasive procedures such as radiofrequency ablation and intradiscal methylene blue injection. However,
a number of studies have proposed that intradiscal methylene blue injection has no definite effect on the relief of low
back pain or only maintains a good effect for a short time (6 months).11,12 Zhang et al also mentioned that lumbar fusion
can be chosen for patients in whom conservative treatment and intradiscal methylene blue injection fail.11 However,
lumbar fusion has a high risk of numerous complications that may lead to long-term and irreversible effects on patients’
lumbar function,13 so it is difficult for us to recommend lumbar fusion as the treatment for young patients with DLBP. At
this time, the use of percutaneous endoscopic spinal surgery for the treatment of DLBP is undoubtedly a more
appropriate choice.

Tsou et al first used percutaneous endoscopic surgery to treat DLBP.25 Compared to minimally invasive treatments
such as electrothermal therapy and simple radiofrequency ablation, this surgical method has the advantages of more
accurate removal of the nucleus pulposus tissue embedded in the annulus fibrosus rupture and elimination of inflamma-
tory lesions under direct vision. However, the Yeung endoscopic spine system (YESS) surgical method requires intra-
and intervertebral disc operation, which will inevitably cause iatrogenic injury to the annular fibrous rupture and even the
intervertebral disc tissue, which may aggravate the intra- and intervertebral disc inflammatory response and destroy its
biomechanical stability. Therefore, on the basis of that operation method, we accessed the intervertebral foramen or
channel between vertebral plates and performed endoscopy in the spinal canal and dorsal fiber ring. Under endoscopic
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direct vision, we processed the fiber ring fracture around the mouth and back side of the vertebra near the inflammatory
lesion, removed the incarcerated nucleus pulposus tissue near the crevasse, and at the same time used radiofrequency
ablation to minimize scar formation in the fiber ring crevasse, This ensured the safety of visual manipulation while
avoiding tearing the annulus fibrosus or affecting the internal structure of the disc and maintaining the integrity of the
disc tissue. When the annulus fissure receives the thermal effect of radiofrequency ablation, the inflammatory lesions are
cleared, and the nerve endings that enter the annulus with the inflammatory granulation tissue are also destroyed. During
the follow-up of this study, all patients showed significant relief of the symptoms of low back pain, without recurrence,
and no HIZ was observed on lumbar MRI, showing that the integrity of the intervertebral disc had been repaired and no
inflammatory lesions recurred after their complete removal. At the last follow-up, the lumbar MRI of patients with
a follow-up period of more than 1 year was evaluated using the modified Pfirrmann grade to evaluate the status of their
intervertebral discs. Compared with their immediate postoperative intervertebral discs, no signs of accelerated degenera-
tion were observed, showing that percutaneous endoscopic spinal surgery had little effect on intervertebral discs.

Conclusion
Percutaneous endoscopic spinal surgery has a definite curative effect on young patients with DLBP. This treatment
program has many advantages, such as less trauma, strong visibility, good prognosis, and small impact on the structure of
the lumbar spine, giving it great clinical application value. Percutaneous endoscopic spinal surgery may play an
important role in the treatment of young patients with DLBP.

Research Ethics and Consent
We designed this study after the approval of the ethics committee of the Second Affiliated Hospital of Chongqing
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a commitment to patient data confidentiality and compliance with the declaration of Helsinki.
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