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Abstract
A few years ago, percutaneous transforaminal endoscopic discectomy (PTED) began to prevail in clinical treatment of recurrent
lumbar disc herniation (RLDH), whereas traditional laminectomy (TL) was treated earlier in RLDH than PTED. This study aimed to
compare the clinical efficacy of PTED and TL in the treatment of RLDH.
Between November 2012 and October 2017, retrospective analysis of 48 patients with RLDH who were treated at the Cancer

Hospital, Chinese Academy of Sciences, Hefei and Department of Orthopaedics, Second Affiliated Hospital of Anhui Medical
University. Perioperative evaluation indicators included operation time, the intraoperative blood loss, length of incision and
hospitalization time. Clinical outcomes were measured preoperatively, and at 1days, 3months, and 12months postoperatively.
The patients’ lower limb pain was evaluated using Oswestry disability index (ODI) and visual analog scale (VAS) scores. The ODI is the
most widely-used assessment method internationally for lumbar or leg pain at present. Every category comprises 6 options, with the
highest score for each question being 5 points. higher scores represent more serious dysfunction. The VAS is the most commonly-
used quantitative method for assessing the degree of pain in clinical practice. Themeasurement method is to draw a 10cm horizontal
line on a piece of paper, 1 end of which is 0, indicating no pain, which the other end is 10, which means severe pain, and the middle
part indicates different degree of pain.
Compared with the TL group, the operation time, postoperative bed-rest time, and hospitalization time of the PTED group were

significantly shorter, and the intraoperative blood loss was also reduced. These differences were statistically significant (P< .01).
There were no significant differences in VAS or ODI scores between the two groups before or after surgery (P> .05).
PTED and TL have similar clinical efficacy in the treatment of RLDH, but PTED can shorten the operation time, postoperative bed-

rest time and hospitalization time, and reduce intraoperative blood loss, so the PTED is a safe and effective surgical method for the
treatment of RLDH than TL, but more randomized controlled trials are still required to further verify these conclusions.

Abbreviations: ODI = Oswestry Disability Index, PTED = percutaneous transforaminal endoscopic discectomy, RLDH =
recurrent lumbar disc herniation, TL = traditional laminectomy, VAS = visual analog scale.
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1. Introduction

Recurrent lumbar disc herniation (RLDH) refers to patients with
lumbar disc herniation who obtained felief for more than half a
year after an initial operation, but after which the disc on the
original surgical side protrudes again causing neurological
symptoms.[1] Patients with lumbar disc herniation usually first
undergo conservative treatment. For patients for whom conser-
vative treatment is ineffective, traditional laminectomy (TL) is
often used in clinical practice, but this procedure is associated
with a certain recurrence rate after operation.[2] Patients with
recurrence after surgery, if the spine is not clearly unstable, can be
treated by surgical removal of the disc by the original approach,
but there is scar tissue adhesion in the original operation area,
and reoperation can lead to destruction of the posterior structure
of the spine.[3,4] In the past few decades, with the rapid
development of endoscopic instruments and minimally-invasive
techniques, Percutaneous transforaminal endoscopic discectomy
(PTED) has achieved good results in the treatment of lumbar disc
herniation compared with TL, with a reliable curative effect,
small trauma, and good protection for muscle and other tissue
structures. Therefore, the authors conjecture that PTEDmay also
be an effective treatment for RLDH. Thus, in this study, the
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author retrospectively analysed 48 patients with RLDH from
November 2012 to October 2017, and explored the clinical
application of PTED in RLDH. The clinical efficacy of the two
surgical methods was compared and the advantages of PTED
were explored.
2. Materials and methods

2.1. Patient population

FromNovember 2012 to October 2017, 48 patients with RLDH,
treated at the Department of Orthopaedics, the Cancer Hospital,
Chinese Academy of Sciences, Hefei and Department of
Orthopaedics, Second Affiliated Hospital of Anhui Medical
University, were selected to participate in this study. Our study
protocol was approved by the ethics committee of the Cancer
Hospital, Chinese Academy of Sciences and the Second Affiliated
Hospital of Anhui Medical University. hey were divided into a
PTED group and a TL group according to the different surgical
methods employed. There were 24 patients in the PTED group,
comprising 15 males and 9 females; their ages ranged from 26 to
77years, with a mean of 44.9±6.8years; the course of disease
was 3 to 78months, with an average of 55.3±5.8months. The
lesion segment was L4/5 in 15 cases, and L5/S1 in 9 cases. There
were 24 patients in the TL group, comprising 14 males and 10
females; their ages ranged from 25 to 74years, with a mean of
45.7±7.4years; the course of disease was 4 to 77month, with an
average of 56.8±6.1months. The lesion segment was L4/5 in 14
cases, and L5/S1 in 10 cases of. There were no significant
differences in gender, age, course of disease, or lesion segment
between the two groups (P> .05), as shown in Table 1.
2.2. Selection criteria

Inclusion criteria:
(1)
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Patients with single-segment lumbar disc herniation, who had
undergone traditional laminectomy;
(2)
 Patients who experienced pain relief for more than 6months
after the first surgery;
(3)
 Those who have underwent strict conservative treatment for
more than 3months, but with no obvious effect;
(4)
 Those who experienced weakening muscle strength and a
feeling of numbness in the innervation area caused by the last
lumbar disc herniation; and
(5)
 Those whereby CT, MRI and other imaging examinations
showed that the RLDH was in the same segment.
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Exclusion criteria:
(1)
 Patients with lumbar disc herniation at two ormore segments;

(2)
 Patients with spinal deformity, obvious lumbar instability, or

lumbar spinal stenosis;

(3)
 After the first operation, the patient’s pain, numbness and

other symptoms were not relieved;

(4)
 Patients with bowel or urinary dysfunction caused by

compression of the cauda equina;

(5)
 Patients with spinal infections, tumours or tuberculosis, as

well as coagulopathy, severe cardiopulmonary dysfunction
and other diseases.

2.3. Surgical procedures

PTED group: The patient was placed in the prone position
(Fig. 1). After the puncture path was determined by C-arm
fluoroscopy (Fig. 3A), local anaesthesia was administered by
inserting the needle into the corresponding intervertebral disc
along the intervertebral foramen, and the patient was asked
whether they felt pain. After confirming that the position of the
puncture needle was good, observe the condition of the
intervertebral disc protrusion was observed. The guide wire
was then inserted, an incision of about 8mm was created, and
expanded step by step. Under C-arm fluoroscopy, the patient was
treated by intervertebral foraminoplasty, paying attention to the
patient’s pain and avoiding nerve damage. After completion of
the operation, the working channel and the endoscope were
placed, and the fluoroscopy was again used to confirm the
position of the working catheter in the intervertebral disc. The
intervertebral foramen imaging system was connected and the
nerve root and dural sac were decompressed using a nucleus
pulposus clamp. The nucleus pulposus tissue was removed
(Fig. 3B), the nerve root was decompressed, and the incision was
sutured to complete the surgery.
TL group: Patients received epidural anaesthesia or general

anaesthesia (Fig. 2). Before surgery, the C-arm machine was used
to locate the lesion space. The previous surgical scar was marked,
and a posterior median incision about 5cm long was created,
then tissues were separated layer by layer to reveal the articular
processes and the lamina (Fig. 3C). The epidural scars were
rewoved slowly to reveal the nerve roots and dural sac. If
necessary, the bone window was expanded, the nerve root was
separated and the intervertebral disc was exposed, then the
nucleus pulposus of the intervertebral disc was removed. The
lateral crypt was then enlarged, and adhesion and compression of
the nerve root tissue were released, so that the left and right
movement range was approximately 8mm. The deep layer of the
incision was continuously flushed with physiological saline, a
negative pressure drainage tube was placed, A fixator with a
fusion device was used to fix the operative segmental area
(Fig. 3D), and the incision was sutured to complete the surgery.

2.4. Postoperative care

All patients were routinely given antibiotics to prevent infection
30 minutes before surgery and two days after surgery; Patients in
the PTED group were immediately able to perform double lower
limb elevation exercises in bed after the operation, able to walk
with protection of the waistline, and able to exercise the back
muscles one day after surgery. Patients in the TL group were able
to perform double lower limb elevation exercises in bed one day



Figure 1. The patient had a protrusion in the right portion of the L4/L5 intervertebral disc. (A) In the sagittal section, MRI showed an L4/L5 intervertebral disc
protrusion on the right. (B) In the cross section, a protrusion could be seen in the right portion of the L4/L5 intervertebral disc, and the nerve roots were compressed.
(C) Six months after surgery, In the sagittal section, MRI showed no significant protrusion in the L4/L5 intervertebral disc. (D) Six months after surgery, cross-
sections showed no significant protrusion in the L4/L5 intervertebral discs, and the nerve roots were not compressed. MRI = magnetic resonance imaging.
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after surgery, and to walk with protection of the waistline seven
days after surgery.

2.5. Observation indicators

The following indicators were evaluated in the two groups of
patients and compared:
(1)
 Perioperative indicators: including operation time, intraop-
erative blood loss, length of incision, length of hospital stay,
etc.;
(2)
 postoperative complications;
3

(3)
 visual analog scale (VAS) scores and Oswestry Disability
Index (ODI) scores of patients preoperatively and at 1 day, 3
months, and 1year postoperatively.

2.6. Statistical analysis

Data were statistically analysed using the statistical software
SPSS 24.0. Measurement data are expressed as mean± standard
deviation (SD), Intra-group comparisons were performed using
paired T-tests, comparison between groups using independent
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Figure 2. The patient had a protrusion in the right portion of the L5/S1 intervertebral disc. (A) In the sagittal section, MRI showed an L5/S1 intervertebral disc
protrusion on the right. (B) In the cross section, a protrusion could be seen in the right portion of the L5/S1 intervertebral disc, and the nerve roots were compressed.
(C) Three months after surgery, In the sagittal section, MRI showed no significant protrusion in the L5/S1 intervertebral disc. (D) Three months after surgery, cross-
sections showed no significant protrusion in the L5/S1 intervertebral discs, and the nerve roots were not compressed. MRI = magnetic resonance imaging.
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sample T-tests. The count data are expressed by the number of
cases and percentage, and comparison between groups was
performed by X2 test. P< .05 was considered statistically
significant. P< .01 was considered obviously statistically signifi-
cant.
3. Results

3.1. Postoperative complications

Both groups of patients successfully completed the surgery
(Fig. 1, Fig. 2), with no serious complications such as damage to
large blood vessels or nerves during operation. One patient in the
4

PTED group suffered intervertebral space infection but recovered
after anti-inflammatory treatment. In the TL group, two patients
developed aggravation of lower extremity neurological symp-
toms, which improved after treatment with nutritional nerves,
hormones, and dehydration. The incidence of complications was
4.2% (1/24) in the PTED group and 8.3% (2/24) in the TL group,
but the difference was not statistically significant (x2=1.867;
P= .172) (Table 2).
3.2. Perioperative indicators

Comparison of perioperative indicators between the two groups
of patients, as shown in Table 3, revealed that the operation time,



Figure 3. Intraoperative and postoperative pictures of the two groups of patients. (A) Localization during PTED surgery. (B) The nucleus pulposus from PTED
surgery. (C) Hemostasis during TL surgery. (D) fixed after TL surgery. PTED = percutaneous transforaminal endoscopic discectomy, TL = traditional laminectomy.
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hospitalization time, amount of bleeding and length of incision in
the PTED group were significantly shorter than those in the TL
group, and the differences were statistically significant (P< .01).
3.3. VAS and ODI score comparison

Both groups were followed up for 14 to 26months, with a mean
of 17.1months. The VAS andODI scores before and after surgery
Table 2

Comparison of the incidence of complications between the two
groups (%).

Groups The incidence of complications X2 value P value

PTED group 4.2% (1/24) 1.867 .172
TL group 8.3% (2/24)

PTED = percutaneous transforaminal endoscopic discectomy, TL = traditional laminectomy.

5

are shown in Tables 4 and 5. Scores one day, three months and
one year after operation in both groups were compared with
scores before operation, and both indicators showed significant
differences (P< .05); however, there was no significant difference
between the two groups (P> .05).

4. Discussion

TL is a commonly used surgical method and can achieve excellent
results. However some patients will still experience recurrent disc
herniation after surgery, with a recurrence rate reported in the
literature of about 5% to 18%.[5–7] The reasons for recurrence
are mainly related to the following aspects:
(1)
 The nucleus pulposus of the intervertebral disc was not
completely removed during the operation, and the residual
nucleus pulposus tissue underwent accelerated degeneration
and protruded again;

http://www.md-journal.com


Table 3

Comparison of perioperative indicators between the two groups (x±s).

Groups Number Operation time (min) Amount of bleeding (ml) Length of incision (cm) Hospitalization time (d)

PTED group 24 65.3±12.5 28.6±4.7 0.92±0.16 4.7±1.2
TL group 24 78.6±15.4 57.2±8.3 4.41±0.57 8.6±1.3
t value � 4.512 20.790 42.340 14.659
P value � <.01 <.01 <.01 <.01

PTED = percutaneous transforaminal endoscopic discectomy, TL = traditional laminectomy.
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When the articular process joint removed during surgery
exceeded 50%, postoperative small joint degeneration could
occur as a result, leading to lumbar instability and recurrence
of symptoms;
(3)
 The patient did not undergo scientific rehabilitation exercise
after surgery, or bent over too early, participated in high-
intensity work related to lumbar motion for a long time, or
had a history of lumbar trauma or fatigue[8];
(4)
 Postoperative scar tissue adhesion to the dura mater and
nerve root, or scar tissue compressing the dura mater and
nerve roots;
(5)
 Lumbar disc herniation was combined with spinal canal,
nerve root canal and lateral recess stenosis, but was not
effectively treated during the first operation. Although there
are many related reasons, the main reason for recurrence is
still residual intervertebral disc nucleus pulposus tissue,
which compresses nerve roots and causes neurological
symptom recurrence.[9]
The treatment principle of reoperation for RLDH is still based
on nerve decompression. However, during the operation, the
orthopaedic surgeon should pay attention to reducing the
damage caused by reoperation. In the past, for those who had
not been diagnosed with lumbar instability, most surgical
methods used the original surgical approach.When the operation
is performed via the original surgical approach, the muscle tissue
needs to be re-incised, and the structure of the posterior lamina
and the facet joint is further destroyed; at the same time, the
probability of damage to the dorsal branch of the spinal nerve is
increased.[10,11] In addition, when the original surgical approach
is used during reoperation, the scar tissue at the dura mater and
the nerve root needs to be peeled off. If the operation is not
performed properly, the dura mater may be torn (three cases in
the TL group), or nerve root damage may be aggravated (two
cases in the TL group).[12] Moreover, the trauma of the second
operation through the original approach will also increase the
incidence of low back pain after surgery.[13]

In contrast, PTED has the following advantages:
(1)
 It uses the posterior lateral approach, thus avoiding the
original surgical scar, therefore, when the surgical channel is
ble 4
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established, it is not affected by scars and adhesion tissues,
and the related complications caused by peeling scar tissue are
also reduced simultaneously.
(2)
 Percutaneous transforaminal microsurgery in the process of
decompression of the spinal canal only needs to remove part
of the superior articular process, which will not lead to
postoperative spinal instability, so there is no need for
internal fixation and the patient can get out of bed early.[14]
(3)
 There is no need to pull the nerve root during operation. If
there is nerve root compression on the ventral side
compression, it is easier to handle, and the interference in
the intraspinal canal is smaller, reducing the amount of
bleeding in the intraspinal canal venous plexus.
(4)
 For elderly patients with poor cardiopulmonary function, the
lateral position can be selected for the percutaneous trans-
foraminal approach, thereby reducing interference with the
heart and lungs and ensuring the operation is carried out
smoothly;
(5)
 The surgical incision is small, only about 8mm, and the
operation can be performed under local anaesthesia, so that
the patient stays awake during the operation, which is
beneficial in allowing the orthopaedic surgeon and the patient
to communicate at any time, reducing the probability of nerve
damage, and also avoiding the risk of general anaesthesia or
epidural anaesthesia.

In this study, the incidence of complications, and the
postoperative VAS and ODI scores in the two groups were
similar (P> .05), indicating that there was no significant
difference in efficacy or safety between the two surgical methods.
However, in the comparison of perioperative indices such as
operation time, intraoperative blood loss, incision length, and
hospitalization time, the PTED group showed significant
advantages. Our findings confirmed that percutaneous trans-
foraminal surgery has advantages including short operation time,
small trauma and quick recovery after operation. At the same
time, it should be noted that patients should be considered
carefully for the following situations:[1] The percutaneous
transforaminal technique has a definite effect on ventral
compression of nerve roots, but for those with neurological
±s).

surgery 3 mo after surgery 1 yr after surgery

1.89
∗

6.86±2.13
∗

2.61±1.55
∗

1.95
∗

7.02±2.24
∗

2.64±1.62
∗

2 0.343 0.089
4 .732 .930



Table 5

Changes in VAS scores before and after surgery in both groups (x±s).

Groups Number Before surgery 1 d after surgery 3 mo after surgery 1 yr after surgery

PTED group 24 8.65±1.57 2.21±0.85
∗

0.95±0.32
∗

0.43±0.26
∗

TL group 24 8.57±1.62 2.17±0.64
∗

0.87±0.31
∗

0.47±0.30
∗

t value � 0.235 0.242 1.182 0.674
P value � .815 .809 .240 .502

PTED = percutaneous transforaminal endoscopic discectomy, TL = traditional laminectomy, VAS = visual analog scale.
∗
indicates contrast with preoperative, P< .05.
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symptoms caused by compression of the dorsal scar, it is difficult
to separate, and the channel is narrow and the probability of
nerve root damage is higher[7]; (2) Patients with nerve root
mutations have a higher probability of injury under the
percutaneous transforaminal approach; therefore, orthopaedic
surgeons should be more cautious when selecting patients as
candidates for surgery, and not force the expansion of surgical
indications.
The percutaneous transforaminal technique is more dependent

on the perspective of the C-armmachine for puncture positioning
in the process of placing the working channel. If the operator is
not skilled, it often requires multiple punctures; and the
perspective time is longer. In addition, the learning curve of
this technology is steep, especially for patients with RLDH, thus
the technical requirements of the surgeon are higher.
5. Conclusions

In conclusion, according to our results, the incidence of
complications and the postoperative VAS and ODI scores in
the two groups showed no significant difference, but in regard to
operation time, intraoperative blood loss, incision length, and
hospitalization time, the PTED group showed significant
advantages. Further investigationwithmore patients is necessary.
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