International Journal of Clinical Medicine, 2020, 11, 119-125
https://www.scirp.org/journal/ijcm

ISSN Online: 2158-2882

ISSN Print: 2158-284X

/
o2o Resmits
0.00 Publishing

The Clinical Effect of Percutaneous
Transforaminal Endoscopic Discectomy
in the Treatment of Low Lumbar Single
Segment Disc Herniation

Li Yang, Sanming Zou"

Department of Orthopaedic, Xiaogan Hospital Affiliated to Wuhan University of Science and Technology, Hubei Xiaogan, China
Email: 461072419@qq.com, *3391620576@qq.com

How to cite this paper: Yang, L. and Zou,
S.M. (2020) The Clinical Effect of Percuta-
neous Transforaminal Endoscopic Dis-
cectomy in the Treatment of Low Lumbar
Single Segment Disc Herniation. /nterna-
tional Journal of Clinical Medicine, 11,
119-125.
https://doi.org/10.4236/ijcm.2020.113012

Received: February 15, 2020
Accepted: March 2, 2020
Published: March 5, 2020

Copyright © 2020 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Objective: To observe the clinical effect percutaneous transforaminal endos-
copic discectomy (PTED) in the treatment of single lumbar disc herniation.
Methods: From August 2017 to June 2019, 42 patients with low lumbar single
segment lumbar disc herniation were treated with percutaneous transfora-
minal endoscopic discectomy surgery in our hospital. The operation time, in-
cision size, bleeding volume and hospitalization time were recorded respec-
tively. The patients were evaluated before operation, 1 month and 6 months
after operation. Visual analogue scale (VAS) and assessment were used to
evaluate the lumbocrural pain. The JOA score and the Oswestry disability in-
dex (ODI) were used to evaluate the lumbar function, and the modified
macnab score was used to evaluate the clinical effect in the last follow-up.
Results: All the 42 patients successfully completed the operation without any
other operation. There were no severe complications such as dural injury and
nerve root injury. The operation time was (76.98 + 8.58) min, the incision
size was (8.45 + 1.2) mm, the bleeding volume was (20.14 + 2.93) ml, and the
hospitalization time was (4.55 + 1.13) d. One month and six months after
the operation, the visual analogue scale (VAS), the evaluation of lumbar
function (Oswestry) and the disability index (ODI) were significantly im-
proved compared with those before the operation (P < 0.05). The last fol-
low-up evaluation of the clinical effect of modified macnab: excellent in 30
cases, good in 8 cases, fair in 3 cases and poor in 1 case. The excellent rate
was 90.47%. One patient developed back pain and discomfort. One case re-
curred. Conclusion: The treatment of low lumbar but segmental lumbar disc
herniation with percutaneous intervertebral foramen, with small incision, less
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bleeding and quick recovery, can improve the pain and dysfunction of pa-
tients.
Keywords

Lumbar Disc Herniation, Percutaneous Transforaminal Endoscopic
Discectomy, Clinical Effect

1. Introduction

Lumbar disc herniation is one of the most common orthopedic diseases, and
single segment disease is more common. Non-surgical treatment can alleviate
the symptoms of most patients, and a small number of patients need surgical
treatment [1]. At present, the median approach is the most common after the
operation, but it is easy to cause FBSS (failed back surgery syndrome). Therefore,
in 1968, Wihse proposed the approach through the longest muscle and multi
split muscle space. However, there are still some disadvantages, such as the
greater damage in the operation area, spinal injury, adhesion of the surrounding
tissues and so on. Then with the progress of science and technology and spine
surgery, percutaneous transaminal endoscopic surgery can reach the target area
for surgery, which not only effectively avoids the shortcomings of the traditional
surgery, but also has the advantages of small amount of bleeding, short opera-
tion time and quick recovery. And this operation can be carried out under local
anesthesia, the patients stay awake during the operation, keep in touch with the
patients during the operation, and effectively avoid serious complications such
as nerve injury. From August 2017 to June 2019, 42 patients with single level
lumbar disc herniation were operated with percutaneous transaminal endoscop-

ic surgery, and the postoperative effect was satisfactory. The report is as follows.

2. Data and Methods

2.1. General Information

From August 2017 to June 2019, 42 patients with single lumbar disc herniation
in our hospital were selected, all of whom were 24 males and 18 females, aged 27
- 68 years with an average age of 48.5 years. After more than 3 months of regular
conservative treatment, it was ineffective. There was no previous operation his-
tory; exclusion criteria: 1) Lumbar instability, lumbar fracture, lumbar tubercu-
losis, lumbar tumor, and infection of intervertebral space; 2) Lumbar surgery
history, sacral canal sealing treatment history; 3) Patients with multiple seg-

ments.

2.2. Operation Method

2.2.1. Preoperative Preparation
Prepare the preoperative reading film (X-ray film, CT, MRI) and physical ex-

DOI: 10.4236/ijcm.2020.113012

120 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2020.113012

L. Yang, S. M. Zou

amination to determine the lumbar disc herniation segment and the relative po-
sition with the nerve root. During the close to the shoulder of the superior arti-
cular process. Fluoroscopy confirmed that the puncture needle was located at the
shoulder of the superior articular process. 2 ml of 1% lidocaine hydrochloride
was injected to anesthesia around the articular process. Then, the puncture
needle enters the intervertebral disc of the protruding part, where the prepared
contrast agent (iohexol and methylene blue) can be injected. Insert the guide
wire and pull out the puncture needle. At this time, pay attention to maintain
the position of the guide wire. No. 11 scalpel made an incisi operation, the pa-
tient took the prone position, the chest and abdomen cushion C-arm positive
and lateral position fluoroscopy to locate the responsible segment, adjust the
body position, make the lumbar spine forward, and bend the hip and knee, so as
to expand the intervertebral foramen. After positioning, the marker marks the

needle feeding point.

2.2.2. Operative Procedure

The operation of this study was completed by the same senior chief physician,
taking L4/L5 as an example, the conventional operation area disinfection towel.
1% lidocaine hydrochloride was used for local infiltration anesthesia. The punc-
ture needle was inserted about 8 mm long at the puncture point. The catheter
should be placed along the guide wire and expanded step by step. It should be
confirmed that the catheter is close to the articular process at each step. At the
same time, the catheter can be rotated clockwise to reduce the pain of the pa-
tient. The anterior end of the circular saw shall not exceed the line between the
pedicle and the medial margin at any time. Put in the guide rod, establish the
working channel and then put into the intervertebral foramen system. The blue
stained nucleus pulposus was removed and radiofrequency ablation was per-
formed to confirm that the nerve roots were fully released. When loosening the
nerve root, the patient can be communicated. If the nerve symptom is relieved,
40 mg triamcinolone acetonide and 2 ml 1% lidocaine can be injected and the
intervertebral foramen system can be pulled out. After washing with normal sa-

line, the incision was sutured layer by layer and the drainage tube was retained.

2.2.3. Postoperative Management

The drainage tube can be pulled out 24 hours after operation, and a small
amount of waist circumference can be worn to get out of bed. Weight bearing
and strenuous exercise should be avoided within 3 months after operation, and

standing and sitting for a long time should be avoided.

2.3. Observation Indicators

The operation time, incision size, bleeding volume and hospital stay were eva-
luated by visual analogue scale (VAS). The higher the score of 0 - 10, the more
serious the pain was. The JOA score and Oswestry disability index (ODI) were

used to evaluate the lumbar function. ODI included 10 items such as lumbago
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and leg pain, walking and standing. Each item had 5 points and 50 points in to-
tal. ODI = total score/50 points x 100%, the higher the score, the more serious
the obstacle [2]. The final follow-up evaluation of clinical efficacy was performed
with modified macnab efficacy score. Specific evaluation criteria: excellent:
straight leg elevation > 70°, lower extremity sensation and movement are nor-
mal, muscle strength is normal, and lumbocrural pain disappears; good: straight
leg elevation is 30° higher than that before operation, but < 70°, muscle strength
grade IV, occasionally with slight lumbocrural pain but not affecting work and
life; can: straight leg elevation is 15° higher than that before operation, but < 70°,
muscle strength grade III, lumbocrural pain is less than that before operation,
and painkillers are occasionally used; poor There is no change or even aggrava-

tion before and after the operation, so it is necessary to take painkillers [3].

2.4. Statistical Analysis

SPSS 22.00 software is used, the counting data is expressed in rate (%), and the
measurement data is expressed in mean + standard deviation (X +s) indicated
that the operation time, incision size, bleeding volume and hospitalization time
were recorded respectively, and the paired sample t-test was used before opera-
tion, 1 month and 6 months after operation, and the last follow-up was compared
with that before operation. The difference was statistically significant (P < 0.05).

3. Result

3.1. Perioperative Conditions

3.2 patients successfully completed the operation without any other operation.
There were no severe complications such as dural injury and nerve root injury.
The operation time was (76.98 + 8.58) min, the incision size was (8.45 + 1.2)
mm, the bleeding volume was (20.14 + 2.93) ml, and the hospitalization time
was (4.55 + 1.13) d.

3.2. Follow-Up Results

One month and six months after the operation, the visual analogue scale (VAS),
the evaluation of lumbar function (Oswestry) and the disability index (ODI)
were significantly improved compared with those before the operation (P < 0.05;
Table 1). The last follow-up evaluation of the clinical effect of modified macnab
was excellent in 30 cases, good in 8 cases, fair in 3 cases and poor in 1 case. The
excellent rate was 90.47%. One of the patients suffered from back pain and dis-
comfort after operation. The above symptoms were relieved by NSAIDs and
physiotherapy. There was no recurrence during the follow-up period after the
pain symptom was eliminated. Figure 1 is the imaging data of surgical patients.

4. Discussion

Lumbar disc herniation is one of the most common causes of low back and leg

pain. It is a syndrome caused by degeneration of lumbar disc, rupture of fiber
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Table 1. Comparison of observation indexes before and after operation (X £ ).

" Low back pain Lower limb pain JOA ODI (%)
ime score
VAS (sub) VAS (sub) 0
Preoperative 6.64 + 1.14 6.71 + 0.97 12.07 + 2.25 70.33 + 4.95
1 month after
. 293 +0.51a 2.57 +0.59b 20.14 + 2.67c 35.05 + 2.69d
operation
6 months after
. 1.21 + 0.47a 0.91 + 0.43b 23.33 + 2.19¢ 22.43 + 1.76d
operation
Last follow-up 0.60 + 0.63a 0.64 + 0.62b 24.55 + 2.14c 21.45 +2.12d

Note: a compared with preoperative, the difference was statistically significant, P < 0.05; b compared with
preoperative, the difference was statistically significant, P < 0.05; ¢ compared with preoperative, the differ-
ence was statistically significant, P < 0.05; d compared with preoperative, the difference was statistically sig-
nificant, P < 0.05.

(a) (®) () (d)

Figure 1. (a) The sagittal MRI of the lumbar spine showed 4/5 lumbar disc herniation; (b)
the transverse MRI of the lumbar spine showed 4/5 lumbar disc herniation; (c) During
the operation, the puncture needle entered along the lumbar 4/5 intervertebral foramen;
(d) the nucleus pulposus of the extracted intervertebral disc.

ring, extrusion of nucleus pulposus and stimulation of lumbosacral nerve root
and cauda equina nerve. The following lumbar lesions are common, of which
L4/5 and L5/S1 account for more than 90% [4]. Traditional open surgery can re-
lieve the pain and dysfunction of the patients & apos; waist and legs, but it can
damage the tissues around the operation area and affect the stability of the lum-
bar spine. Tissue adhesion can also increase the difficulty of reoperation [5].
With the development of society and aging, the incidence rate of lumbar disc
herniation is increasing and younger. After more than 3 months of formal
non-surgical treatment are invalid, we can consider the operation. The principle
of surgical treatment is to relieve the nerve compression and remove the pro-
truding nucleus pulposus [6]. The percutaneous transforaminal endoscopic dis-
cectomy surgery, which starts from the “kambin triangle” [7], can protect the
original structure of the spine as much as possible, and can hardly damage the
posterior structure of the spine, such as muscles, ligaments, lamina and facet
processes. At the same time, it can remove the diseased tissue and release the
compressed nerve root. In addition, under local anesthesia, the patient is in a

conscious state, which reduces the occurrence of important nerve injury. Be-
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cause of the advantages of small trauma and fast recovery, it is accepted by more
and more patients with lumbar disc herniation [8].

In this study, 42 patients successfully completed the operation, the operation
time was (76.98 + 8.58) min, and the rotation and movement of the working
pipe increased the operation time. Yeung et al Analyzed 307 cases of lumbar
disc herniation treated with percutaneous foramen, the excellent and good rate
was 89.3% [9]. Hermantin et al/ [10] compared traditional open surgery with
percutaneous endoscopic surgery in the treatment of lumbar disc herniation, the
results showed that the satisfaction rate of the traditional open group was 93.0%,
and that of the percutaneous endoscopic group was 97.0%. The excellent and
good rate is 90.47%, which is consistent with the previous reports.

Although there are many advantages mentioned above, we should also cor-
rectly recognize and prevent the occurrence of complications such as infection of
intervertebral space and dural tear. The incidence of infection of intervertebral
space after traditional operation is about 1% - 5%. Because of the small wound
and the large amount of liquid used in the operation, the infection rate was
greatly reduced to 0.12% [11].

To sum up, the clinical efficacy of this study is satisfactory, and percutaneous
transforaminal endoscopic discectomy surgery is safe and minimally invasive,
which is worthy of clinical promotion. The indication of operation should be
strictly controlled to reduce the occurrence of postoperative complications. The
learning curve of the technique itself is long [12], which can only be carried out

after the surgeon is familiar with the anatomical structure and strict training.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] Xu, F., Zhang, T.H., Cai, X.H., ef al (2017) Treatment of Double Segment Lumbar
Disc Herniation by Percutaneous Endoscopic Discectomy. Journal of Spine Surgery,
15, 13-17.

(2] Liu, X, Wang, F., Zhao, X.D,, et al (2017) MRI Measurement of the Relationship
between Disc Degeneration and Dural Sac Transection Area in Lumbar Spinal Ste-
nosis. Journal of Practical Medicine, 33, 2332-2335.

[3] Macnab, L. (1971) Negative Disc Exploration. An Analysis of the Causes of Nerve-Root
Involvement in Sixty-Eight Patients. Journal of Bone and Joint Surgery;, 53, 891-903.
https://doi.org/10.2106/00004623-197153050-00004

[4] Zhou, M.W,, Yue, SSW., ef al (2017) Chinese Expert Consensus on the Rehabilita-
tion of Lumbar Disc Herniation. Chinese Journal of Rehabilitation Medicine, 32,
129-135.

[5] Ruetten, S., Meyer, O. and Godolias, G. (2002) Epiduroscopic Diagnosis and
Treatment of Epidural Adhesions in Chronic Back Pain Syndrome of Patients with
Previous Surgical Treatment: First Results of 31 Interventions. Zeitschrift fiir Or-
thopddie und ihre Grenzgebiete, 140, 171-175. https://doi.org/10.1055/s-2002-31536

DOI: 10.4236/ijcm.2020.113012

124 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2020.113012
https://doi.org/10.2106/00004623-197153050-00004
https://doi.org/10.1055/s-2002-31536

L. Yang, S. M. Zou

(10]

(11]

(12]

Stromgvist, F., Stromgqvist, B., Bo, J., et al (2016) Gender Differences in Patients
Scheduled for Lumbar Disc Herniation Surgery: A National Register Study Includ-
ing 15,631 Operations. European Spine Journal, 25, 162-167.
https://doi.org/10.1007/s00586-015-4052-5

Kambin, P. and Gellman, H. (1983) Percutaneous Lateral Discectomy of the Lum-
bar Spine: A Preliminary Report. Archives of Orthopaedic and Trauma Surgery,
101, 219-221.

Tan, L.Y. and Xu, F. (2018) Analysis of the Therapeutic Effect of Percutaneous In-
tervertebral Foraminal Surgery on Lumbar Disc Herniation with Ossification of
Posterior Longitudinal Ligament. Chinese Journal of Clinical Neurosurgery, 23,
788-791.

Yeung, A.T. and Tsou, P.M. (2002) Posterolateral Endoscopic Excision for Lumbar
Disc Herniation: Surgical Technique, Outcome, and Complications in 307 Consecu-
tive Cases. Spine (Phila Pa1976),27,722-731.
https://doi.org/10.1097/00007632-200204010-00009

Zhou, Y., Li, C.Q., Wang, J., et al (2010) Treatment of Lumbar Disc Herniation
with Yess and Tessys. Chinese Journal of Orthopaedics, 30, 225-231.

Cheng, ] W., Wang, Z.L,, Liu, W,, Xing, Y.M,, Li, C.Z,, Li, C.Q. and Zhou, Y. (2017)
Improvement and Reliability and Validity Test of Oswestry Dysfunction Index.
Chinese Journal of Spine and Spinal Cord, 27, 235-241.

Wang, ].X,, Shao, S.L., Wu, J.G,, et al (2019) The Efficacy of Percutaneous Trans-
aminal Endoscopic Surgery in the Treatment of Recurrent Lumbar Disc Herniation.
Chinese Medical Journal, Chinese Journal of Minimally Invasive Surgery; 19, 251-255.

DOI: 10.4236/ijcm.2020.113012

125 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2020.113012
https://doi.org/10.1007/s00586-015-4052-5
https://doi.org/10.1097/00007632-200204010-00009

	The Clinical Effect of Percutaneous Transforaminal Endoscopic Discectomy in the Treatment of Low Lumbar Single Segment Disc Herniation
	Abstract
	Keywords
	1. Introduction
	2. Data and Methods
	2.1. General Information
	2.2. Operation Method
	2.2.1. Preoperative Preparation
	2.2.2. Operative Procedure 
	2.2.3. Postoperative Management

	2.3. Observation Indicators
	2.4. Statistical Analysis

	3. Result
	3.1. Perioperative Conditions
	3.2. Follow-Up Results

	4. Discussion
	Conflicts of Interest
	References

