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Long-term follow-up results of day surgery for lumbar disc herniation using
percutaneous endoscopic lumbar discectomy：a single-center experience of 267
cases.

ABSTRACT
Background: Although numerous studies have shown good clinical results of
percutaneous endoscopic lumbar discectomy (PELD) for hospitalized patients with
lumbar disc herniation (LDH), there are few articles that report on the day surgery
patients undergoing PELD.
Methods: Atotal of 267 patients with LDH received PELD during day surgery
were followed up for at least 3 years. Relevant data and clinical outcomes
were recorded and assessed. Meanwhile, we compared the clinical effects between
patients treated by PELD during day surgery and microendoscopic discectomy (MED)
for contemporaneous hospitalized patients with LDH (116 patients).
Results: Patients treated by PELD had lower blood loss (10.8 ± 4.1 mL, 71.3 ± 23.3
mL,respectively; P < 0.001) and shorter hospital stay ( 22.7 ± 4.2 hours, 48.1 ± 22.6
hours, respectively; P < 0.001 ) compared with patients treated by MED. The visual
analogue scale (VAS) for leg and back pain (VAS-L and VAS-B, respectively) and
Oswestry disability index (ODI) decreased significantly after PELD than those before
the operation at 3 years postoperative, and the postoperative VAS-B in PELD group
was significantly decreased from the MED group ( P = 0.001). The complications rate
was 9.4% (25/267) in the PELD group and 12.1% (14/116) in the MED group,
without significant difference ( P = 0.471). The 1-year postoperative recurrence rate
in PELD group ( 5.2%, 14/267) was much higher than that in MED group ( 0.9%,
1/116) ( P = 0.042). The postoperative lumbar lordosis（LL）(34.0 ±10.3 ), and sacral
slope（SS) (27.5 ± 5.6) in PELD group improved significantly compared with the
values in MED group (26.9 ± 9.8, 23.6 ± 6.8, respectively; all P < 0.001). The
disc-height ratio at 3-year follow-up was ( 85.7 ± 6.4) % of the preoperative disc
height in PELD group while ( 81.9 ± 7.0) % in MED group，with significant height
loss in MED group ( P = 0.014).
Conclusions: Day surgery for LDH undergoing PELD has favorable long-term
outcomes.
Key words: Day surgery, lumbar disc herniation, percutaneous endoscopic lumbar
discectomy, microendoscopic discectomy, disc height, instability

Introduction
Since the 1980s, Kambin began to use endoscopy or arthroscopy for lumbar disc

herniation (LDH) With their efforts and the improvement of the spinal endoscopic
surgery equipment, percutaneous discectomy has developed rapidly (1, 2). In 1997,
Yeung proposed the Yeung endoscopic spine system, which features an endoscope
with a 2.8 mm operating channel. Endoscopes and instruments are placed through a
working sleeve, and the intervertebral disc is removed from the inside to the outside
(3). Clinical studies have shown that Yeung endoscopic spine system has a
satisfactory effect in the treatment of LDH (4). Hoogland et al. proposed the



transforaminal endoscopic surgical system (TESSYS system), which directly releases
and decompress the nerve root through the operating channel into the spinal canal (5) .
With the improvement and development of percutaneous endoscopic lumbar
discectomy (PELD) technology, PELD provides high-quality images and clear spine
anatomical structure to help surgeons understand the pathological changes in patients
with LDH. PELD has many advantages, such as mini-traumatic, less complications
and better results while minimizing postoperative instability (6-8).

Although numerous previous studies have shown good clinical results of PELD
for hospitalized patients with LDH, there are few articles that report on the day
surgery patients undergoing PELD. Thus, details on the clinical outcomes of day
surgery for LDH using PELD and its complications need to be thoroughly studied. To
this aim, this study reports the postoperative clinical outcome of day surgery for LDH
undergoing PELD.

Patients and methods

This study was approved by the Ethics Committee of the Suining Central
Hospital and informed consent was obtained from all subjects. All methods were
performed in accordance with relevant guide lines and regulations. 306 consecutive
patients with L5-S1 LDH underwent PELD in the Day Surgery Unit of Suining
Central Hospital using the SPINENDOS spinal full-endoscopic system (SPINENDOS,
Munich, Germany) between March 2015 and March 2017.

The inclusion criteria were as follows: 1) diagnosis by computed tomography
(CT) and magnetic resonance imaging (MRI) of lumbar vertebra disc; 2) neurological
examination, including typical symptom of back pain and radicular pain and positive
results from the femoral nerve stretch test or sciatic nerve stretch test; and 3)
invalidation of conservative treatment for more than 6 weeks and indications of
operation and the operative treatment being expected to be effective. The exclusion
standards were as follows: 1) primary lumbar spinal stenosis, lumbar instability,
lumbar spine trauma, lumbar spine tumour, infection or other pathologic conditions
and 2) lumbar disc herniation accompanied with underlying diseases which cannot be
candidates for operation.

We compared the clinical effects between patients treated by PELD in the
Day Surgery Unit and contemporaneous hospitalized patients (116 cases) with LDH
treated by microendoscopic discectomy (MED). The baseline information of the two
groups were not different as shown in Table 1.

Table 1.Comparison of the baseline information of the two groups.

Groups PELD MED t/χ2 test P-value
Male/female 154 / 113 75 / 41 1.638 0.201
Age (years) 47.2±13.2 49.0±10.9 - 1.276 0.203
BMI 24.1±3.4 23.6±2.6 - 0.372 0.710
VAS-B 1.9±1.4 2.1±1.0 - 1.318 0.188
VAS-L 6.8±1.0 6.7±0.9 0.397 0.691



ODI (%) 63.5±10.2 62.5±7.3 1.039 0.300
PELD, percutaneous endoscopic lumbar discectomy; MED, microendoscopic discectomy; BMI,
Body Mass Index; VAS-B, visual analogue scale for the back; VAS-L, visual analogue scale for
the leg; ODI, oswestry dysfunction index.

Surgical Technique

Preoperative examinations, including blood routine test, blood biochemistry
checking, blood electrolytes, coagulation convention, pretransfusion test, blood type,
chest X-ray, electrocardiogram, A-P and lateral plain film of lumbar vertebra,
excessive extend and flexion posture of lumbar vertebra, CT and MRI of lumbar
vertebra, were applied to patients. PELD was performed under general anesthesia via
interlaminar approach. All surgeries were performed by two experienced senior spine
surgeons.

Patients were placed in the prone position. Puncture positioning was guided
under the C-arm X-ray perspective machine using the interlaminar approach. 1) In the
positive section of the C-arm film, a longitudinal line was drawn along the lumbar
spinous process. Another longitudinal line was drawn along the inner edge of the facet
that was parallel to the spinous process line. A horizontal line between the two
vertebrae requiring operation was drawn. The point of intersection with the facet edge
line is the puncturing point. 2) Interlaminar space was determined by the C-arm. The
puncture point was approximately 5 mm away from the midline in the protrusion side
of nucleus pulposus of intervertebral space. 3) A work channel was constructed by
making a skin incision approximately 5 mm and extending the guide bar to the
ligamentum flavum. 4) The remaining tissues in the work channel were cleaned, and
the ligamentum flavum was exposed. The ligamentum flavum, partial vertebral
laminae and fat were removed. The working sleeve was rotated into the spinal canal,
separating and exposing the nerve root and nucleus pulposus. The herniated nucleus
pulposus was removed, and radio frequency ablation was performed for annulus
fibrosus and nucleus pulposus (Fig. 1). CT and MRI images of lumbar vertebra for the
interlaminar approach to the PELD case are shown in Figure 2.



Figure 1. A typical PELD case via interlaminar approach. (A) puncture and radiography; (B)
puncture and radiography; (C) puncture and radiography; (D) positioning of the tube; (E) the
process of surgical operations; (F) the operative incisions; and (G) the herniated nucleus pulposus
is removed. PELD, percutaneous endoscopic lumbar discectomy.

Figure 2. CT and MRI images. (A-C) MRI and CT show L5-S1 discal hernia before surgery; (D-F)
MRI and CT show the herniated nucleus pulposus is removed after surgery. CT, computed
tomography; MRI, magnetic resonance imaging.

Clinical evaluation

We compared the clinical effects between patients treated by PELD in the
Day Surgery Unit and contemporaneous hospitalized patients (116 cases) with LDH
treated by microendoscopic discectomy (MED). Operation time, operative blood loss,
hospital stay, and postoperative complications were recorded and analysed. Clinical



follow-ups were taken each year after the operation by telephone, WeChat, and a
post-surgery questionnaire .

All patients were clinically assessed with the VAS-B) and VAS-L, ranging from
no pain (0 point) to worst pain imaginable (10 points). And patients were functionally
assessed on the basis of the ODI. We compared the preoperative and long-term
postoperative values. Standing lateral, flexion, and extension radiographs were taken
on the patients’ long-term follow-up visit. The Mochida method (Figure 3 ) was used
to measure the disc-height ratio and disc instability (9). The disc-height ratio and
lumbar parameters such as lumbar lordosis（LL）, sacral slope（SS) at the long-term
follow-up visit were compared to the preoperative value. Based on Sang's study (10),
intervertebral instability was defined as a greater than 10-degree change of the angle
formed by the superior and inferior disc space of the index level between the flexion
and extension radiographs (Figure 4).

Figure 3. Mochida method for measuring the disc height ratio.

Figure 4. Method for checking for disc instability.



Statistical analysis

SPSS19.0 statistical software (IBM, Armonk, NY, USA) was used for the
statistical analysis and measurement data was recorded as the mean ± standard
deviation (SD). An independent t-test was used to analyse the individual groups, and a
Chi-square test was used to analyse enumeration data. A P value of less than 0.05 was
considered statistically significant .

Results

A total of 267 patients were followed up for at least 3 years after PELD, and 116
patients were followed up after MED. As shown in Table 2, mean blood loss was
significantly shorter in PELD group (10.8 ± 4.1 mL) compared with MED group(71.3
± 23.3 mL) ( P < 0.001), mean hospital stay was significantly shorter in PELD group
(22.7 ± 4.2 hours) compared with MED group (48.1 ± 22.6 hours) ( P < 0.001), and
there is no significant difference of operating time between PELD group (78.5 ± 2.6
minutes) and MED group (81.1 ± 3.3 minutes) ( P = 0.406). The VAS-B (0.8 ± 0.4),
VAS-L (0.6 ± 0.4) and ODI (12.9 ± 3.2) decreased significantly after PELD than
those before the operation at 3 years postoperative, and the postoperative VAS-B in
PELD group was significantly decreased from the MED group ( P = 0.001).

The complications rate was 9.4% (25/267) in the PELD group and 12.1%
(14/116) in the MED group, without significant difference ( P = 0.471). Although
there is no significant difference of overall postoperative recurrence rate between two
groups, the 1-year postoperative recurrence rate in PELD group ( 5.2%, 14/267) was
much higher than that in MED group ( 0.9%, 1/116) ( P = 0.042).

Table 2. Summary of clinical outcomes of the two groups.
Observation variables PELD MED P value
Blood loss (mL) 10.8±9.0 71.3±23.3 < 0.001
Operating time (min) 78.5±32.6 81.1±13.3 0.406
Hospital stay (hours) 22.7±4.2 48.1±22.7 < 0.001
VAS-B 0.8±0.4 1.1±0.7 0.001
VAS-L 0.6±0.4 0.8±0.6 0.224
ODI (%) 12.9±3.2 15.1±10.3 0.220
Complications rate (%) 9.4 12.1 0.471
Overall recurrence rate (%) 6.7 6.0 0.201
One-year recurrence rate (%) 5.2 0.9 0.042
PELD, percutaneous endoscopic lumbar discectomy; MED, microendoscopic discectomy; VAS-B,
visual analogue scale for the back; VAS-L, visual analogue scale for the legs; ODI, Oswestry
dysfunction index.

As shown in Table 3, the postoperative LL (34.0 ±10.3 ) and SS (27.5 ± 5.6) in
PELD group improved significantly compared with the values in MED group (26.9 ±



9.8, 23.6 ± 6.8, respectively; all P < 0.001). The disc-height ratio at 3-year follow-up
was ( 85.7 ± 6.4) % of the preoperative disc height in PELD group while ( 81.9 ±
7.0) % in MED group, with significant height loss in MED group ( P = 0.014). There
was no intervertebral instability in both groups after 3-year postoperative follow-ups.

Table 3. Comparison of radiological outcomes of the two groups.
Observation variables PELD MED P value
Lumbar lordosis (°) 34.0 ±10.3 26.9 ± 9.8 < 0.001
Sacral slope (°) 27.5 ± 5.6 23.6 ± 6.8 < 0.001
Disc-height ratio(%) 85.7 ± 6.4 81.9 ± 7.0 0.014
PELD, percutaneous endoscopic lumbar discectomy; MED, microendoscopic discectomy.

Discussion

PELD has become a popular operative procedure for LDH. The clinical outcome
has been reported for each operative approach (interlaminar, transforaminal, and
posterolateral), and satisfactory results have already been reported (6, 11, 12).
Although numerous previous studies have shown good clinical results of PELD for
hospitalized patients with LDH, there are few articles reporting on the day surgery
patients undergoing PELD.

In this study, we compared the clinical effects between 267 patients treated by
PELD in the Day Surgery Unit and contemporaneous hospitalized 116 patients with
LDH treated by MED, all cases were followed up for at least 3 years. The VAS-L,
ODI and complications rate were no significant difference , which show that the two
kinds of minimally invasive surgery are safe and effective. According to the Mochida
method, the disc-height ratio at 3-year follow-up was 85.7 % of the preoperative disc
height in PELD group while 81.9 % in MED group, which shows that minimally
invasive surgery could not avoid disc degeneration and height loss. It is consistent
with what reported by Sang et al and Wang et al.(10, 13). Lumbar instability is a
common complication after open discectomy and the incidence is as high as 22%,
which could lead to chronic low back pain (10). In our study, although there was no
intervertebral instability in both groups after 3-year postoperative follow-ups, the
postoperative lumbar lordosis and sacral slope in PELD group improved significantly
compared with the values in MED group. In particular, although the VAS-B was very
low at 3 years postoperative, the VAS-B was higher significantly in MED group than
that in PELD group. The reasons which cause these results maybe as follows: the
paravertebral muscles were stripped, partial vertebral lamina and ligamentum flavum，

and most of the nucleus pulposus were removed in MED operation with a large
working channel.

According to reports in the literature, revision rates for PELD range from 0.8%
to 9.6% (10, 14, 15), and revision rates for MED range from 3.5% to 10.8% (16). By
the 3 years follow-up, our study identified the revision rate of 6.7% in patients who
initially underwent PELD during day surgery. In particular, the 1-year postoperative
recurrence rate in PELD group was 5.2%, which was much higher than that in MED



group ( 0.9%) . It has been reported that the early recurrence (≤ 6 months) rates have
been shown to be more than 50% in PELD (17). Surgically unappreciated disc
fragment and incomplete decompression may lead to a higher early recurrence (14).
Kim's study showed that total and late recurrence after PEID is associated with
advanced age, and the annular sealing technique, excellent annular sealing technique
during PEID can reduce the early recurrence of disc herniation (4). To reduce
recurrence rates, complete removal of herniated mass is required including the basal
and extruded parts (18).

Conclusions
Although the 1-year postoperative recurrence rate was 5.2%, day surgery for

LDH undergoing PELD has several advantages such as less operative blood loss,
shorter hospital stay, more efficacy for back pain, and more effective to maintain
lumbar physiological curvature compared to MED in the long-term follow-up.
Therefore, PELD should be considered as a valuable day surgery for the treatment of
lumbar disc herniation.

Abbreviations
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Figures

Figure 1

A typical PELD case via interlaminar approach. (A) puncture and radiography; (B) puncture and
radiography; (C) puncture and radiography; (D) positioning of the tube; (E) the process of surgical
operations; (F) the operative incisions; and (G) the herniated nucleus pulposus is removed. PELD,
percutaneous endoscopic lumbar discectomy.



Figure 2

CT and MRI images. (A-C) MRI and CT show L5-S1 discal hernia before surgery; (D-F) MRI and CT show
the herniated nucleus pulposus is removed after surgery. CT, computed tomography; MRI, magnetic
resonance imaging.



Figure 3

Mochida method for measuring the disc height ratio.



Figure 4

Method for checking for disc instability.
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