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Abstract

Background
. Lumbar disc herniation (LDH) is a common disease in spinal surgery which often causes acute radicular
pain. However, LDH with buttock pain (BP) as the main clinical symptom is rare. Herein, we
retrospectively evaluated the e�cacy and safety of percutaneous transforaminal endoscopic discectomy
(PTED) in the treatment of LDH with the buttock as the primary clinical symptom.

Methods
. Totally 12 patients have LDH (L4-5) with BP who underwent PTED from January 2019 to June 2020
were enrolled. All patients performed magnetic resonance imaging (MRI) and computed tomography (CT)
preoperatively, 1 week postoperatively, and at follow-up. The pain relieve were evaluated by the Visual
analog scale (VAS), the functional recovery was assessed by Oswestry disability index (ODI) and Roland-
Morris questionnaire (RMQ). Parameters were evaluated preoperatively, immediately after surgery, 1
month, 3 months and 6 months after surgery, respectively. Moreover, the lumbar function was determined
by modi�ed MacNab criteria.

Results
. Pain relieve was found in 11 patients postoperatively. The VAS, ODI and RMQ scores were improved
signi�cantly at the latest follow up visit compared to preoperative (P < 0.05). One patient suffered from
LDH recurrence one month after operation and received revision surgery, then achieved satis�ed effect.
Two patients experienced residual BP after operation and obtained good clinical outcomes by
conservative treatment. No other surgical complications were found during follow up period. The average
length of follow-up was 6.68 ± 0.67 months.

Conclusion.
PTED is a safe and e�cacious method in treating LDH with BP.

Background
LDH is a degenerative disease (1) caused by intervertebral disc degeneration, leading to acute
lumbosacral radiculopathy and sciatica. Recently, we have found some patients with LDH whose
symptoms are mainly BP. Fang et al (2) found that about three-quarters of the patients with LDH showed
BP, among which L4/5 disc herniation was the main cause of BP.
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At present, patients who suffer LDH with BP always adopt conservative treatment. Although non-surgical
treatment has withstood the test of time, surgical treatment also seems to be an excellent choice (1). The
long-term result of Spine prognosis study showed (3–5) that compared with the non-operative group, the
operation group had a signi�cant improvement in pain, function and satisfaction. Traditional surgical
treatments, such as open lumbar discectomy, can partly solve the symptoms of patients. However, it still
has various disadvantages, including large surgical trauma, more intraoperative bleeding, and slow
postoperative recovery (6). With the development of endoscopy technology and instruments, surgeons
have more and more experience and patients who need surgery are more inclined to choose minimally
invasive treatment, which leads to the rapid development of minimally invasive spinal surgery (7). PTED
has become the most commonly used minimally invasive technique in recent decades (8, 9) because of
its smaller incision, faster recovery, lower wound infection rate, almost no damage to muscles and soft
tissue structures and small extent postoperative epidural �brosis (10–13). Moreover, the overall
postoperative complications of PTED are lower and studies have shown that (14, 15) there is no
signi�cant difference in long-term results between PTED and open lumbar discectomy.

Up to now, there is almost no relevant literature describing the use of PTED in the treatment of LDH with
BP as the main manifestation. Therefore, we retrospectively analyzed 12 patients who had LDH with BP
as the main symptom treated with PTED to evaluate the safety and effectiveness of this minimally
invasive method.

Methods

Patient Characteristics
All experiments were performed in accordance with relevant guidelines and regulations. We
retrospectively studied 193 patients with lumbar disc herniation who were admitted to our hospital from
January 2019 to June 2020. All patients have received the same surgical strategies which performed by
our corresponding author. The two trained surgeons independently performed the data extraction from
the medical records. If the results are consistent, the data is considered valid. However, if the results are
inconsistent, the trained surgeons need to re-envaulted the data until a consensus was reached.
Subsequently, 12 patients who presented for BP were enrolled.

Inclusion Criteria
The indications for PTED treatment were as follows: (1) MRI and CT were diagnosed as L4/5 disc
herniation. (2) The patient complained mainly of BP with or without slightly low back pain or occasional
lower limb pain or numbness. (3) All participants were administered to accept PTED for the alleviation of
symptoms.

Exclusion criteria
The contraindications for PTED treatment were as follows: (1) Patients who have received non-operative
treatment. (2) The patients who underwent open lumbar discectomy or other surgical methods. (3) The
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participants with severe mental illness, peripheral nerve injury and severe psychological disorders.

Surgical technique
The patient was placed in the lateral position with the affected side facing upward, with a thin pillow at
waist. knee �exion and hip �exion. The herniated disc was veri�ed and the direction and site of puncture
was marked using C-arm �uoroscopy. Disinfection and draping were performed conventionally. The
procedure was performed with a posterolateral approach. Local anesthesia was administrated into the
skin, subcutaneous tissue, up to the tip of the superior articular process (SAP). At 12–14 cm from the
midline, make an incision 2 cm above the level of intervertebral space and then 0.7 cm towards the
midline. An 18-gauge puncture needle was inserted from the incision to the SAP of the lower involved
vertebrae under �uoroscopy, and then dilate the soft tissue with a layer-by-layer dilation catheter. Step by
step resection of the ventral and tip of the SAP with a trephine to enlarge the intervertebral foramen. C-
arm con�rmed that the trajectory of the working channel is within the range of the Kambin’s triangle, as
described in previous study (16). After con�rming that the working sleeve enters into the intervertebral
space under �uoroscopy, connect the endoscope, light source, imaging system and other equipment.
Then, the intervertebral foramen area was continuously irrigated with normal saline intraoperative. The
surface of the SAP was �rst identi�ed.

With regard to the most critical procedure of nerve root decompression, we have adopted the following
methods (1) Removal of herniated nucleus pulposus. (2) Denervation of annulus �brosus by bipolar
electrocoagulation. (3) Lateral recess formation. (4) Partial resection of posterior longitudinal ligament
(PLL) and �brous annulus in the posterolateral region of the superior edge of the inferior vertebral body.
Bipolar electrocoagulation was used to fully stop bleeding and eliminate the peripheral hyperplasia of
small nerves. The intervertebral space was explored in order to remove the loose nucleus pulposus. After
nerve root decompression was completed (Fig. 1), �uid gelatin was injected before retracting the working
cannula, and the skin was sutured.

Statistical Analysis
All data management and statistical analysis were performed with Graphpad version 8.0.1. The
measurement data was expressed as mean ± standard deviation. P < 0.05 was considered to be
statistically signi�cant. We recorded the preoperative basic information of 12 patients, including gender,
age, duration of symptoms and affected side (Table.1). The clinical outcomes were assessed by VAS for
BP, and the postoperative functional recovery was evaluated by ODI and RMQ. The excellent and good
rate was determined by modi�ed MacNab criteria. The average follow-up time was 6.68 ± 0.67 months.

Results

Patients and surgical characteristics
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This study included 6 males and 6 females with an average age of 54.42 ± 10.98 (range from 26 to 70
years). All participants completed the questionnaire, including the VAS score, ODI, RMQ score and
modi�ed MacNab criteria. The average surgical time was 39.46 minutes and The average length of
hospital stay was 4 days.

Complications
1 patient had a recurrence of LDH 1 month after operation for which reoperation was required. After the
second operation, there were still some residual symptoms. There were two patients developed residual
BP after operation and were relieved after 2 weeks conservative treatment. All patients successfully
completed PTED operation under local anesthesia without spinal cord injury, nerve root injury and other
complications.

Clinical Outcomes and Follow-up
The results showed that the BP was relieved in the patients treated with PTED. The mean VAS score
decreased from 7.33 ± 0.65 before treatment to 2.17 ± 0.558, 2.75 ± 1.36, 2.00 ± 0.85, 1.67 ± 0.98
immediately, at one month, 3 months, and 6 months after treatment. After six months of follow-up, the
ODI and RMQ scores were signi�cantly decreased in 11 patients who had undergo PTED (Fig. 2). The
excellent or good rate of patients after operation was evaluated according to the modi�ed MacNab
criteria (Fig. 3). 75.00% (9 participants), 50.00% (6 participants) and 83.33% (10 participants) were
considered excellent or good immediately, 1 month and 3 months after the operation, respectively. At the
time of the last follow-up, the excellent or good rate of lumbar function had reached 91.67% (11
Participants). Statistical analysis shows that there is a signi�cant difference before and after treatment,
which is statistically signi�cant(P < 0.05).

Case Presentation
A 50-year-old male patient (Case.1) complained of BP as the main symptom for 12 months and had no
history of trauma. He was treated in a local hospital and was diagnosed as “Piriformis Syndrome” (PS).
After two weeks of treatment, the symptoms were not signi�cantly relieved and transferred to our
institution for treatment. The physical examination found that the patient merely showed simple BP, no
low back pain and lower limb symptoms. There were clear tenderness points in the buttock region. After a
detailed review of MRI, it was suspected to be LDH. In order to make a de�nite diagnosis, the patient was
given a selected nerve root block and BP disappeared. Lumbar MRI before the operation showed (Fig. 4)
that the lumbar disc was herniated in L4/5, the compression of the lateral recess resulting in lateral
recess stenosis. the VAS score was 8, and the ODI and RMQ scores were 70 and 23, respectively. After the
PTED (Fig. 5), the pain of the patient was signi�cantly relieved and he was able to walk after returning to
the ward. the VAS score of the patient decreased from 8 points to 2 points after operation, the ODI score
was 26 points, and the RMQ score developed to 8 immediately postoperative. One month after operation,
the patient was able to do their daily work and expressed his satisfaction with the operation.
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Discussion
So far, surgeons have not paid much attention to the mainly BP caused by LDH. On the one hand,
according to our clinical �ndings, the incidence of LDH leading to BP as the main symptom is not high,
and few surgeons associate BP with LDH. On the other hand, clinical misdiagnosis and mistreatment
often occur. Under such conditions, the symptoms of patients often cannot be effectively resolved,
affecting the quality of life of patients.

In addition to LDH, there are other factors that can cause BP, such as referred pain caused by facet joint
or sacroiliac joint, proximal sciatica, deep gluteal syndrome (17–19), PS and peripheral nerve injury,
among which PS is most easily confused with the cases described in this study. PS describes non-
discogenic pain in the buttock caused by extrapelvic compression of the sciatic nerve (20). Factors
leading to sciatic nerve compression include piriformis spasm (21, 22), anatomical changes of piriformis
(23–25), piriformis hypertrophy (26) and buttock trauma (27). Walking/bending/lifting will aggravate the
symptoms (28). Signs include piriformis tenderness, piriformis muscle stretch pain, positive signs of
straight leg raising test, gluteal atrophy and weakness (29). Among the participants included in this study,
several patients had been misdiagnosed as PS and were ineffective after treatment. Therefore, the
accurate diagnosis of the disease before operation is very important. Surgeons should carefully review
the MRI of patients, conduct a careful physical examination before surgery, and further rule out other
diseases through selected nerve root blocks. During the operation, actively communicate with the patients
and ask whether the pain has been alleviated. Long-term follow-up of patients after operation is also
essential.

Studies have shown (30) that there is a signi�cant correlation between nerve root symptoms caused by
LDH and BP. But the speci�c mechanism is not clear. Based on previous studies (17), we have identi�ed
the following possible causes of BP, and further found that BP may be related to intervertebral discs. (1)
Referred pain in buttock caused by sinus vertebral nerves (SVN): Li (31) has studied the SVN and found
that 100% of the SVN can be seen in the intervertebral foramen. Most of the trunk of the SVN originated
from the spinal ganglion of the posterior root of the spinal nerve (77, 58%). Nucleus pulposus itself is not
an inert substance, but has biological activity, which can generate a series of in�ammatory mediators
(32), resulting in changes in vascular endothelial cells, which will increase vascular permeability, dilate
blood vessels, and make immune cells adhere to this site. Lead to the transmission of in�ammatory
cytokines (33). Therefore, when the lumbar intervertebral disc is herniated, the nerve terminal receptors of
SVN were in a highly sensitive state (34), which reduced the pain threshold. Because the SVN and the L5
nerve root are located in the same spinal cord. There may be referred pain in the buttock. (2) All the
anterior branch of L5 nerve root forms the superior and inferior gluteal nerves: The sacral plexus is
composed of the lumbosacral trunk from the lumbar plexus and the anterior branches of the sacral and
coccygeal nerves. The lumbosacral trunk is synthesized below the lumbar plexus by some of the �bers of
the anterior branch of the L4 and all the �bers of the L5. The sacral plexus emits many branches,
including the superior gluteal nerve formed by the con�uence of L4-S1, and the inferior gluteal nerve
synthesized by L5-S2. They control the sensation and movement of gluteal muscles (35, 36). BP may
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occur when the protruding nucleus pulposus oppresses the anterior branch of the L5 nerve root. (3)
Compression of the posterior branch of the spinal nerve: In anatomy, the anterior root is connected to the
anterolateral sulcus of the spinal cord, which is composed of motor nerve �laments, and the posterior
root is connected to the posterolateral sulcus of the spinal cord, which is composed of sensory nerve root
�laments. From this, a mixed nerve root is formed in intervertebral foramen. Many studies have shown
(37, 38) that the posterior branches of L4 and L5 spinal nerves are also involved in forming superior
cluneal nerves. Through anatomical studies, Iwanaga et al (39) have con�rmed that about 10% of the
superior cluneal nerves come from the L5 nerve, which is a group of pure sensory nerve �bers that control
the gluteal region (40, 41). Therefore, we speculate that when L4-5 disc is herniated, the nucleus pulposus
oppresses the posterior branch of the L5 nerve root, resulting in BP.

At present, there is no research on the treatment of this kind of LDH. Therefore, we have drawn a plan for
endoscopic treatment of gluteal pain, and proved that our treatment method has a certain clinical
signi�cance in operation. (1) Removal of herniated nucleus pulposus: relieving mechanical compression
and in�ammatory stimulation of nerve roots. (2) Denervation of annulus �brosus by bipolar
electrocoagulation: Li et al (31) have shown that the SVN originates from the posterolateral edge of the
intervertebral disc to the spinal canal, and the accessory branches of the SVN enter directly into the
posterolateral margin of the intervertebral disc. Among them, 55.8% of the main trunk of the SVN
originates from the spinal ganglion of the posterior root of the spinal nerve. When disc herniation, the
SVN is in a highly sensitive state (34), resulting in discogenic gluteal pain. The use of bipolar
electrocoagulation to eliminate the SVN around the intervertebral disc to reduce nerve hypersensitivity. (3)
Lateral recess formation: During the operation, we performed the method of “decompression around the
lateral recess” to remove hyperplastic osteophytes from the posterior edge of the vertebral body. Besides,
we also used high-speed grinding drill and endoscopic osteotome to remove the facet joints with
hyperosteogenesis, and removed part of the ligamentum �avum near the lateral recess so as to achieve
complete decompression. (4) Partial resection of PLL and �brous annulus at the upper edge of the
inferior vertebral body: LDH is one of the most common chronic degenerative diseases of the lumbar
spine (1, 42). Patients may have a long history of disease, characterized by hypertrophy of annulus
�brosus and PLL. Through cadaver experimental study, Raoul et al. (43) found that some of the
ascending branch of the SVN originates from the PLL, the ventral side of the dura mater and
intervertebral disc, and the descending branch originates from the deep layer of the PLL and the
intervertebral disc. Through microscopic observation of the sensory �bers of the PLL (44), it was found
that it received a large number of tra�c �bers from the SVN and formed a �ber network with the SVN
from the opposite side. There are many branches of the SVN on the PLL and �brous annulus in the
posterolateral part of the superior edge of the inferior vertebral body. Therefore, in addition to the above
treatment, resection of part of the PLL and �brous annulus are helpful for the relief of BP. 12 patients with
BP were treated by the method described in this study. All patients had L4/5 disc herniation with BP that
lasted for at least 6 months. The BP of 11 patients was relieved after the PTED operation, and the pain
was signi�cantly relieved or even disappeared after 6 months of follow-up. One patient had recurrence of
LDH at 1 month postoperative and the other two patients developed slightly residual BP after the
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operation. There were no adverse events such as nerve root injury, massive bleeding and cerebrospinal
�uid leakage during the operation. and no postoperative infection, lower extremity thrombosis, pressure
sores and other postoperative complications. We attribute all these good results to accurate preoperative
diagnosis and the removal of the disc by PTED technique.

There are also some limitations: (1) A relatively small sample size may lead to differences in the results.
(2) All the patients included in this study had L4/5 disc herniation, This study did not explore whether
other disc herniation would cause BP.

Conclusion
LDH with BP as the main symptom affects the quality of life of patients, which is enough to attract the
attention of surgeons. However, there is no standardized treatment for this symptom. Most patients
choose conservative treatment, but the curative effect is often unsatisfactory. Minimally invasive surgery,
a more and more popular technique, has achieved good results in the treatment of BP, so we believe that
PTED is a safe and e�cacious method in treating LDH with BP.

Abbrevitions
LDH: Lumber disc herniation

PTED: Percutaneous transforaminal endoscopic discectomy

BP: Buttock pain

MRI: Magnetic resonance imaging

CT: Computed tomography

VAS: Visual analog scale

ODI: Oswestry disability index

RMQ: Roland morris questionnaire

SAP: Superior articular process

PLL: Posterior longitudinal ligament

PS: Piriformis syndrome

SVN: Sinus vertebral nerves 
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Case Gender Age Symptom Duration(mos.) Side of operation Follow-up

(mos.)

1 M 50 12 L 6.5

2 F 61 7 L 6.1

3 M 57 14 L 6.7

4 M 70 9 R 7.3

5 M 55 10 L 6.7

6 F 65 13 R 6.3

7 F 51 15 R 6.0

8 F 47 7 R 7.2

9 M 57 6 L 8.3

10 F 55 9 L 6.3

11 M 26 10 R 6.0

12 F 59 11 L 6.8

Mean value - 54.42±10.98 10.25±2.86 - 6.68±0.67

Note: M: male. F: female. Mos.: months.

Figures
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Figure 1

Endoscopic visual �eld showed completely decompressed nerve roots (black arrow), partially removed
ligamentum �avum (white arrow), upper articular process after trephine treatment (Black triangle), lateral
recess formation (black circle) and partial resection of �brous annulus in the posterolateral region of the
superior edge of the inferior vertebral body (black box).
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Figure 2

The mean VAS(A), ODI(B) and RMQ score(C) of BP before treatment, immediately after operation and
during follow-up period. * indicates that there is a signi�cant effect before and after treatment, which is
statistically signi�cant (P<0.05).

Figure 3

The results were evaluated immediately(A), 1 month(B), 3 months(C) and 6 months(D) after operation
according to the MacNab criteria.
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Figure 4

Sagittal T2 weighted (A-D) and transverse (E, F) MR images showed lateral prolapse of L4/5
intervertebral disc, with a downward trend of dissociation (white arrow), compressing the nerve root and
dural sac. In addition, MRI showed lateral recess stenosis (white arrow).
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Figure 5

Postoperatively, T2 weighted sagittal (A-D) and transverse (E, F) MR images of the lumbar spine showed
that the nucleus pulposus was removed (white arrow), part of the hyperplastic osteophytes of the
superior articular process were removed (black arrow). The lateral recess of the affected side was
decompressed (white circle).


