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Abstract. The aim of the study was to compare the application
value of percutaneous transforaminal endoscopic discectomy
(PTED) and microendoscopic discectomy (MED) in the treat-
ment of lumbar disc herniation (LDH). From January 2017 to
July 2018, 108 LDH patients undergoing surgical treatment
in our hospital were collected and divided into PTED group
(treated with PTED, n=50) and MED group (treated with
MED, n=58). The operation parameter index level, complica-
tions, recurrence and pain score (VAS), Oswestry disability
index (ODI) and Japanese Orthopaedic Association Scale
(JOA) were compared between the two groups. VAS, ODI and
JOA scores of the two groups were significantly decreased
after operation (P<0.05), but there was no significant differ-
ence between the two groups (P>0.05). Complications and
recurrence of the two groups were similar (P>0.05). MED was
superior to PTED in the number of intraoperative fluoroscopy
and operation time, while PTED was superior to MED in
intraoperative blood loss, incision length, length of hospital
stay and bed rest time (P<0.05). Both PTED and MED can
effectively treat LDH. Referring to clinical data, PTED may
be the first choice for LDH treatment.

Introduction

Lumbar disc herniation (LDH) is the most common spinal
disease in clinic, and it is also the cause of pain and discom-
fort in waist and lower limbs (1). It is reported that about 9%
of individuals worldwide suffer from LDH (2). Conservative
treatment and surgical treatment are mainly adopted clinically.
After the failure of conservative treatment, surgery is the main
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treatment for LDH patients (3). In the past 10 years, due to the
rapid development of medical devices and the strong demand
of patients, spinal endoscopy has developed rapidly (4). At
present, traditional open surgery has been gradually replaced
by minimally invasive spinal surgery, which has the advan-
tages of small incision, less pain, quick recovery, and short
length of hospital stay (5).

Percutaneous transforaminal endoscopic discectomy
(PTED) and microendoscopic discectomy (MED) are two
common spinal endoscopic techniques that have been
used in recent years. PTED is a combination of endoscopic
technology and percutaneous puncture technology, which can
establish a working channel under local anesthesia through
the intervertebral foramen approach, the intervertebral space
approach or the lateral approach of the intervertebral foramen
to remove the protruding nucleus (6). PTED, as a common
surgical method in minimally invasive spine surgery, has
the advantages of being minimally invasive, small incision
and fast recovery, and can obtain the same clinical effect as
traditional open surgery (7). MED is based on traditional open
surgery and microsurgery, and it is basically the same as that
of open surgery (8). However, it has a similar clinical curative
effect to traditional open surgery and has the advantages of
minimally invasive surgery for patients (9). At present, it is
believed that both PTED and MED can treat LDH safely and
effectively, and both have their own characteristics. There are
some advantages and disadvantages in the treatment of LDH,
which makes it difficult for surgeons to choose. Some studies
have shown that PETD can make the patients recover quickly
and can achieve better clinical results after at least 2 years
of follow-up under limited indications (10). However, some
studies revealed that MED and PETD have the same effect on
LDH, but there is no significant difference (11).

Therefore, in the present study, we aimed to compare and
analyze the application value of PTED and MED in LDH
treatment to identify a more effective and safe surgical treat-
ment for LDH patients.

Materials and methods

Research participants. One-way study was conducted in
108 LDH patients who underwent surgical treatment in the
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Affiliated Hospital of North Sichuan Medical College from
January 2017 to July 2018. The patients were then divided
into PTED group (treated with PTED, n=50) and MED group
(treated with MED, n=58). Inclusion criteria were: Patients
were confirmed as LDH by imaging and clinical symptoms;
6-week conservative treatment was ineffective for patients;
patients firstly underwent surgery; patients aged 18-65 years;
patients could independently complete all evaluations of
the study; patients were followed up for one year. Exclusion
criteria: Patients in pregnancy; patients underwent spinal
surgery before intervention; patients with contraindications to
surgery; patients with serious systemic diseases; patients with
incomplete clinical data.

This study was approved by the Ethics Committee of the
Affiliated Hospital of North Sichuan Medical College, and all
the subjects have signed informed consent forms.

Surgical treatment. In PTED group, 1% lidocaine was used for
regional anesthesia for needle insertion, patients were placed
in the prone position, the abdomen was suspended, and the
waist was flexed. Mid-line of spinous process and iliac crest
were accurately marked, local anesthesia was performed,
a small incision of 0.8 cm was made by cutting at 10-13 cm
near the mid-line of the surgical segment, and the puncture
was performed under C-arm fluoroscopy. After reaching the
posterolateral side of the herniated nucleus pulposus, 1 ml
methylene blue was injected into the intervertebral disc to
determine the damaged nucleus pulposus, the guide wire
was inserted, and the puncture needle was withdrawn. A
dilating tube was inserted along the guide wire, a working
sleeve was placed under the nerve root, the guide wire was
withdrawn and the tube was expanded, and then the soft tissue
was expanded step by step. The foramen and camera were
connected to determine the nucleus pulposus, dura mater and
nerve root. The nucleus pulposus tissue was taken out by using
a nucleus pulposus forceps. Bipolar radio frequency ablation
was performed to stop bleeding, disc ablation decompression
was performed, shrinkage and forming of a posterior longitu-
dinal ligament and a fiber tear opening were then conducted.
The operation was stopped after the disc tissue was removed
completely and the nerve root was loosened satisfactorily.
Finally, the working sleeve was withdrawn, and the wound was
disinfected and sutured.

The MED group adopted epidural anesthesia, prone
position, abdominal suspension, lumbar flexion, and C-wall
fluoroscopy machine to locate the surgical gap. A longitudinal
incision of 1.5 cm was cut on the lateral side of the spinous
process. The skin, subcutaneous tissue and lumbar dorsal
fascia were cut off and inserted with channel tube. The
endoscope was inserted to observe the surgical fields. The
lower edge of the vertebral plate was curetted, the bone and
ligamentum flavum at the lower side of the vertebral plate
were removed with a bone rongeur, the dural sac and nerve
root were stretched with nerve pulling hook, the prolapsed
or protruding nucleus pulposus were removed by nucleus
pulposus forceps, and the nerve root canal was expanded. The
conventional intervertebral foramen forming treatment was
performed. After the nerve root was loosened satisfactorily,
the wound was disinfected and treated to stop bleeding, the
cannula was withdrawn, and the incision was sutured.

All operations were performed by surgeons who had
received professional training from PTED and MED in our
hospital. Both groups of patients received routine antibiotics
after operation, avoiding strenuous exercise within 3 months
after operation.

Outcome measures. The incision length, operation time, intra-
operative fluoroscopic guidance times, intraoperative blood
loss, postoperative bed rest time and length of hospital stay
of the two groups were recorded, and the incidence rate of
postoperative complications of the two groups was counted.

At 3 months after operation, the improvement of clinical
symptoms of the two groups of patients was evaluated by
the MacNab scale (12), which was divided into four parts:
Excellent, good, general and bad, wherein the excellent
rate=(excellent + good)/total number *100%.

VAS scale (13) was used to evaluate the postoperative pain
degree of patients, with a total score of 10 points. A high score
was closely related to the high pain intensity. Oswestry Disab
ility Index (ODI) (14) was used to assess the improvement of
patients' dysfunction. The scale included pain intensity, daily
activity and social activity, with a total score of 45 points. A
high score was closely related to the high degree of dysfunc-
tion.

The Japanese Orthopaedic Association Scale (JOA) (15)
was used to assess the improvement of lumbar spine function,
with a total score of 17 points. A high score was closely related
to the better function recovery.

Quality of life questionnaire (QLQ) (16) was used to
assess the patients' quality of life after 3 months of discharge,
including general health (GH), role-physical (RP), physical
functioning (PF), social function (SF), emotional role (RE)
and mental health (MH), each with 100 points. A high score
was closely related to the better quality of life.

Statistical analysis. SPSS 21.0 (IBM Corp.) was used for statis-
tical analysis, and GraphPad Prism 7 (GraphPad Software,
Inc.) for visualizing the data images. The Chi-square test or
Fisher's exact test was used to compare the counting data
in this study. Independent t-test was used for comparison of
the measurement data, and repeated measurement data were
compared by analysis of variance. LSD-t was used for subse-
quent analysis. Kaplan-Meier method was used to visualize
the recurrence curve of patients, and the log-rank test was used
for analysis. P<0.05 indicated a statistical difference.

Results

Comparison of general data. There was no significant differ-
ence in sex, age, weight, work type and operative segment
between the two groups (P>0.05) (Table I).

Comparison of surgical conditions. The operation was
successfully completed in the two groups. Comparing the
operation of the two groups of patients, it was found that the
MED group was better than the PTED group in the number
of intraoperative fluoroscopic guidance and operation time
(P<0.05), while the PTED group was better than the MED
group in the intraoperative blood loss, surgical incision length,
length of hospital stay and bed rest time (P<0.05) (Table II).
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Table I. Comparison of general data of two groups of patients.

Group PTED group (n=50) MED group (n=58) Yl P-value
Sex 0.621 0431
Female 17 (34.00) 24 (41.38)
Male 33 (66.00) 34 (58.62)
Average age (years) 40.98+7.98 42.38+8.11 0.902 0.370
Average body weight (kg) 63.21+6.33 61.66+7.18 1.181 0.240
Occupation 0.225 0.635
Busy 29 (58.00) 31 (53.45)
Relaxed 21 (42.00) 27 (46.55)
Segments 1.811 0.404
L3-4 3 (6.00) 5(8.62)
L4-5 28 (56.00) 25 (43.10)
L5~S1 19 (38.00) 28 (48.28)
Table II. Comparison of surgical conditions between two groups.
Group PTED group (n=50) MED group (n=58) t P-value
Operation time (min) 74.23+15.81 49.56+12.56 9.031 <0.001
Length of stay (days) 5.25+1.57 7.19+1.85 5.824 <0.001
Intraoperative blood loss (ml) 17.15£2.12 24.86+3.15 14.674 <0.001
Bed rest time (h) 11.56+5.85 62.95+6.56 42.663 <0.001
Length of surgical incision (cm) 0.75+0.15 1.88+0.22 30.680 <0.001
Number of intraoperative fluoroscopy instructions 19.56+9.56 4.58+1.52 11.771 <0.001
Table III. Improvement of clinical symptoms.
Groups PTED group (n=50) MED group (n=58) ¥ P-value
Excellent 29 (58.00) 25 (43.10) 2.383 0.123
Good 16 (32.00) 25 (43.10) 1.406 0.236
General 4 (8.00) 6 (10.34) 0.176 0.675
Bad 1 (2.00) 2 (3.45) 0.209 0.648
Satisfactory rate 90.00% 86.21% 0.365 0.546

Improvement of clinical symptoms. MacNab was used to
evaluate the clinical efficacy of patients. PTED and MED had
good therapeutic effects on LDH patients, and the therapeutic
effects of the two groups were equivalent (P>0.05) (Table III).

Comparison of pain assessment. Evaluation of patients' pain
showed that there was no statistical difference in the preop-
erative VAS scores between the two groups (P>0.05). The
postoperative VAS scores of the two groups were decreased
(P<0.05), but there was no statistical difference between the
two groups (P>0.05) (Fig. 1).

Comparison of ODI and JOA scores of patients. ODI and JOA
were used to evaluate the recovery of patients. We found that

there was no statistical difference between the two groups in
preoperative ODI and JOA scores (P>0.05). After operation,
the ODI score decreased whereas the JOA score increased in
the two groups (P<0.05), but there was no significant differ-
ence between the two groups (P>0.05) (Fig. 2).

Postoperative complications. After recording and comparing
the postoperative complications of the two groups of patients,
it was found that there were 2 cases of poor wound healing
and 1 case of temporary sensory disturbance in PTED group.
In MED group, there were 3 cases of poor wound healing,
2 cases of temporary sensory disturbance and 3 cases of nerve
injury. There was no significant difference in complication
rate between the two groups (P>0.05) (Table IV).
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Table I'V. Incidence of postoperative complications.

Groups PTED group (n=50) MED group (n=58) x> P-value
Nerve injury 0 365.17) 2.660 0.103
Poor wound healing 2 (4.00) 3(5.17) 0.289 0.773
Temporary sensory disturbance 1 (2.00) 2 (345) 0.209 0.648
Total complication rate 3 (6.00) 8 (13.29) 1.783 0.182
Table V. Comparison of quality of life.

Group PTED group (n=50) MED group (n=58) t P-value
GH 74.64+6.23 76.34+6.87 1.338 0.184
RP 77.23+£5.45 79.33+6.15 1.864 0.065
PF 76.61+5.97 75.42+5.82 1.047 0.298
SF 74.12+4.87 75.67+5.77 1.495 0.138
RE 79424522 78.88+6.31 0.480 0.632
MH 81.76+5.98 80.24+5.81 1.337 0.184

GH, general health; RP, role-physical; PF, physical functioning; SF, social function; RE, emotional role and MH, mental health.
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Figure 1. Comparison of VAS scores of two groups of patients at different
time points. "P<0.05 compareed with the preoperative in the same group.

Comparison of quality of life. Assessment of patient quality of
life showed that there was no significant difference in GH, RP,
PF, SF, RE and MH scores in QOL between the two groups
(P>0.05) (Table V).

Comparison of postoperative recurrence. During the one-year
follow-up, 4 patients (8.00%) in PTED group relapsed, while
6 patients (10.34%) in MED group relapsed. The recurrence
curves of the two groups were visualized, and there was no
significant difference between the two groups in 1 year recur-
rence (Log-rank: P=0.668) (Fig. 3).

Discussion

LDH is the most common spinal disease in clinic. Patients
often suffer from lumbago and leg pain, muscle weakness,

limb numbness and other symptoms, which have a great nega-
tive impact on the life and work of patients (17). At present,
surgery is a common method of LDH treatment, but traditional
open surgery has many shortcomings, such as large incision,
large intraoperative hemorrhage, slow postoperative recovery
and many other complications (18). In nearly 10 years, spine
minimally invasive surgery has developed rapidly, and LDH
surgical treatment has developed from traditional open surgery
to minimally invasive surgery (19). However, the prognosis
of LDH patients varies with different operations. Therefore,
finding a safer and more effective surgical method is one of the
current research hotspots.

PTED and MED are two kinds of minimally invasive spinal
surgery commonly used nowadays. Compared with traditional
open surgery, both of them can ensure the clinical efficacy
equivalent to traditional open surgery and have the advantages
of minimally invasive surgery (7,9). In the present study, we first
analyzed the advantages and disadvantages of PTED and MED
in perioperative period. The results showed that MED group
was better than PTED group in the number of intraoperative
fluoroscopic guidance and operation time, while PTED group
was better than MED group in the intraoperative blood loss,
surgical incision length, length of hospital stay and bed time.
Recently, a retrospective study similar to our results showed
that PTED had a significant advantage compared with MED in
terms of incision length, intraoperative blood loss, bed rest time
and length of hospital stay (20). The reason may be that PTED
is based on endoscopic technology and percutaneous puncture
technology and has less wound to the patient, thus being more
conducive to postoperative recovery of the patient.

MacNab is a commonly used indicator to evaluate the
improvement of symptoms of LDH patients (12). In this study,
we used MacNab to evaluate the curative effect of the two
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Figure 2. Comparison of ODI and JOA score of patients. (A) Comparison of ODI and (B) JOA scores between the two groups at different time points. "P<0.05
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Figure 3. Comparison of postoperative recurrence between PTED and MED
groups.

groups of patients, and found that the excellent rate of PTED
group was 90.00%, and that of MED group was 86.21%. This
showed that PTED and MED could improve the clinical
symptoms of LDH patients, and the effects of the two are
equivalent. Pain is the direct cause affecting the work and
life of LDH patients. Therefore, relieving pain is the main
goal of LDH treatment (21). ODI is one of the main outcome
indicators widely used to evaluate patients with spinal diseases
and is closely related to patient pain. JOA is a common index
for evaluating lumbar spine function of patients. Our results
showed that the ODI and VAS scores of the two groups of
patients decreased and JOA scores increased, while there was
no significant difference of the three scores between the two
groups of patients. This showed that PTED and MED could
effectively improve lumbago and leg pain of LDH patients
and reduce the degree of lumbar dysfunction. In addition,
quality of life results for the two groups of patients showed no
significant difference. These findings indicated that PTED and
MED have little difference in the effect of treating LDH, and
they are both effective methods for treating LDH. Previous
research results are similar to our results, demonstrating that
PTED and MED have the same effect on LDH (22).
Although PTED and MED are both minimally invasive
operations, there are still some complications. We recorded and
compared the postoperative complications in PTED and MED
groups, and found that there were no incurable complications

in the two groups, and the complications of the two were
similar. This confirmed that both were safe methods for LDH
treatment. However, it is worth noting that there are no patients
with nerve injury and damage in PTED group, while there are
3 patients in MED group. This result may be caused by a longer
incision for patients in MED group. Recurrence is the main
cause of reoperation for LDH patients. The recurrence rate of
LDH patients was 5-15% (23). During the one-year follow-up
of patients, we found that 4 patients in PTED group had recur-
rence, while 6 patients in MED group had recurrence, with the
recurrence rates ranging from 5 to 15%.

This study made clear the advantages and disadvantages of
PTED and MED in the treatment of LDH, which has certain
clinical guiding value, but has certain limitations. First, the
follow-up time was relatively short, and the long-term results
of the two surgical methods for LDH patients were not clear.
Secondly, the medical expenses used by the two groups of
patients were not recorded. In addition, the therapeutic effects
of PTED and MED on patients of different ages, sexes and
prominent types have not been further explored. The number
of subjects in this study is limited, and subsequent large-scale
clinical studies are still needed.

To sum up, both PTED and MED can effectively treat LDH,
and there are some advantages and disadvantages. MED is
superior to PTED in the number of intraoperative fluoroscopy
instructions and the operation time, while PTED is superior to
MED in the amount of intraoperative hemorrhage, the length
of surgical incision, the length of hospital stay and the bed
time. In conclusion, we believe that PTED may be the first
choice for LDH.
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