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INTRODUCTION 

 Lumbar disc herniation (LDH) is a common clinical 
disease, especially a common spinal surgery disease in 
the elderly, and its incidence has increased in recent 
years. The main clinical manifestations of LDH are low 
back pain, sciatica, and paresthesia in the innervation 
area.1,2 Data shows that approximately 70% of patients 
with LDH have symptoms of low back pain,, and 
about 1.2%-43% of patients have sciatica.3,4 The 
increase in axial load of intervertebral disc, combined 
with factors such as inflammatory factors, apoptosis 
and dehydration, leads to the degeneration of the 
intervertebral disc, which leads to the occurrence of 
LDH.1,5-7 In addition, lumbar disc degeneration often 
involves multiple segments, which can cause multi-
segmental lumbar disc herniation(msLDH), The 
imaging data often shows that patients have msLDH, 
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ABSTRACT
Objective: To investigate the clinical efficacy and safety of percutaneous transforaminal endoscopic discectomy (PTED) 
in the treatment of multi-segmental lumbar disc herniation (msLDH). 
Methods: From January 2021 to December 2021, 75 patients with msLDH admitted to Baoding No.1 Hospital of 
Traditional Chinese Medicine were selected and divided into PTED group (n=40) and posterior lumbar interbody fusion 
(PLIF) group (n=35) according to different surgical methods. The operative time, intraoperative blood loss, surgical 
complications, Oswestry disability index (ODI) and Japanese Orthopedic Association score (JOA) scores were compared 
between the two groups. 
Results: In the PTED group, the average operation time was 57.45±12.01minutes, and the average intraoperative blood 
loss was 50.57±16.69ml. There were three patients with surgical complications, including one case of hematoma, 
one case of aggravation of neurological symptoms and one case of new onset of neurological symptoms. In the PLIF 
group, there were 12 cases undergoing single-segment operation, 15 cases undergoing double-segment operation and 
8 cases undergoing three-segment operation, the average operation time was 137.26±34.64minutes, and the average 
intraoperative blood loss was 456.06±33.06ml, there were four cases of wound fat liquefaction or delayed healing, two 
cases of hematoma, and three cases of exacerbation of original neurological symptoms or new neurological symptoms. 
At one month, six months, and one year of postoperative, the ODI and JOA scores of the two groups were significantly 
improved compared with those preoperative, and the ODI scores of the PTED group were better than those of the PLIF 
group (t=3.131, 2.263, 3.768, all P<0.05).
Conclusion: The surgical effect of PTED in the treatment of LDH is similar to that of PLIF. However, PTED has the 
advantages of short operation time, less blood loss, fewer surgical complications, and high surgical safety. It is worthy 
of clinical promotion.
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but in clinical practice, the symptoms of most patients 
are caused by a single protruding segment, which 
is what we call the “responsible segment”. In this 
study, patients in the percutaneous transforaminal 
endoscopic discectomy (PTED) group were performed 
with lumbar discography, and the “responsible 
segment” was determined by combining imaging data 
and clinical signs, and then PTED was performed.  
In the posterior lumbar interbody fusion (PLIF) 
group, single or multi-segment PLIF was performed 
according to preoperative imaging data and patient 
signs. The aim of this study was to explore the clinical 
efficacy and safety of PTED in the treatment of msLDH 
patients.

METHODS

 We selected 75 patients with multi-segment LDH 
admitted to Baoding No.1 Hospital of Traditional 
Chinese Medicine from January 2021 to December 
2021, and divided them into PTED group and PLIF 
group based on different surgical methods. A total of 
40 patients were enrolled in the PTED group, including 
27 males and 13 females with an average age of 56.45 ± 
9.81 (35-72) years old, and there were 35 patients in the 
PLIF group, including 20 males and 15 females with an 
average age of 55.63 ± 8.88 (34-75) years old. After the 
balance test, the general information of the two groups 
of patients is comparable. The surgery was performed 
by the same group of physicians, who had preoperative 
conversations with all patients and explained in detail 
the advantages and disadvantages of several surgical 
options to the patients. The surgical method is chosen 
by the patient and their family.
Ethical Approval:  The study was approved by the 
Institutional Ethics Committee of Baoding No.1 
Hospital of Traditional Chinese Medicine, and written 
informed consent was obtained from all participants. 
Inclusion criteria:
• Age>18 years old.
•	 msLDH	 confirmed	 by	 CT	 and	 MRI	 imaging	

examinations, and all patients have typical clinical 
manifestations.

• Complete imaging data and follow-up data and 
follow-up	time	≥	1	year.

• Unsatisfactory after three months or more of 
conservative treatment.

• Through lumbar discography, clinical signs 
and imaging data, there is a clearly positioned 
“responsible segment” in the PTED group, And 
the responsible segment has not been treated with 
surgery.

Exclusion criteria:
•	 Patients	 with	 single-segment	 LDH	 confirmed	 by	

imaging examination.
• Patients with previous lumbar surgery history.
• combined with other lumbar diseases, such 

as lumbar tuberculosis, spondylolisthesis, 
developmental deformity, scoliosis and lumbar 
fracture etc.

• Follow-up time <1 year.
Lumbar discography: Patient were managed 
with lumbar discography in prone position. Skin 
disinfection and sheet laying were routinely carried 
out. First, the suspicious space was selected for lumbar 
discography. The puncture point was selected under 
the guidance of CT, local anesthesia was conducted 
with the use of 5 ml of 0.5% lidocaine, the puncture 
needle was slowly inserted into the intervertebral disc 
along the lateral border of the facet joint, when no 
liquid was withdrawn, 2ml of contrast agents (1.6 ml 
of iohexol + 0.4 ml of methylene blue) were injected, 
and the “responsible segment” was determined by 
observing the results of lumbar discography and 
judging the presence of reproduced pain of the 
original site or not.
PTED: Patients were performed with PTED in prone 
position, and then local anesthesia was carried out. 
Skin disinfection and sheet laying were routinely 
conducted. The surgical segment was determined 
under	fluoroscopy,	and	the	puncture	distance	was	also	
determined. The puncture needle was punctured to the 
superior	 articular	 process,	 and	 infiltration	 anesthesia	
was carried out on the facet joint. After the puncture 
needle reached the target point, the skin was cut by a 
sharp knife for about 0.7 CM, a guide wire was inserted 
to be gradually expanded through the sleeve, and the 
foraminoplasty operation was carried out by utilizing 
an abrasive drill. After placing the working channel, 
the protruded intervertebral disc and nucleus pulposus 
tissues were removed under an endoscope, nerve roots 
were fully decompressed until there was the visibility 
of pulsing of the nerve roots along with the pulse 
under the endoscope, and the skin was sutured after 
careful hemostasis with the radio-frequency electrode 
and covered with sterile dressing.
PLIF: Patients were managed with PLIF in prone 
position, general anesthesia was carried out, and 
skin disinfection and sheet laying were routinely 
conducted. After the location of the surgical segment, 
a longitudinal incision was made through a posterior 
midline approach of spine, the skin, the fascia and the 
muscle of the patient was incised and stripped layer by 
layer to expose the vertebral plate. The pedicle screws 
were implanted through the vertebral pedicle of the 
vertebral body of the surgical segment, the internal 
fixation	position	was	confirmed	to	be	good	under	 the	
C-arm	fluoroscopy,	two	connecting	rods	were	inserted,	
and the screws were locked after proper expansion. The 
spinous process, the bilateral vertebral plates and the 
inferior articular process were removed by a rongeur. 
The	diseased	annulus	fibrosus	of	the	intervertebral	disc	
was cut by the sharp knife, the diseased intervertebral 
disc was taken out by a nucleus pulposus forceps, and 
the endplate was scraped off. The lateral recess and the 
nerve root canal were subjected to decompression. The 
intervertebral space was washed with physiological 
saline, the autogenous bone block or the allogeneic 
bone was implanted, and the screws were loosened 
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and then re-locked after proper compression. The 
drainage tube was placed, and the wound was sutured 
layer by layer.
Evaluation indexes:
Perioperative indicators: Operation time, 
intraoperative blood loss and complications (fat 
liquefaction or infection of surgical incision, hematoma 
formation, neurological deterioration, etc.).
 The Japanese Orthopedic Association score (JOA) 
scoring system evaluated the spinal cord function 
preoperative, one week, one month, three months, six 
months and one year of postoperative. (Full score = 29 
points).
 The Oswestry Disability Index (ODI) scoring system 
was used to evaluate the degree of pain and dysfunction 
of patients preoperative, one week, one month, three 
months, six months and one year of postoperative.
Statistical Analysis: SPSS 21.0 software was used for 
statistical analysis. The measurement data is expressed 
as`x±s, and the difference between the operation-
related data of the two groups of patients is compared 
with the independent sample t test. The comparison 
of the parameters before and after the operation of the 
same patient is analyzed by variance analysis, the count 
data is expressed as n (%), and the c² test was used for 
comparison, and P<0.05 was considered statistically 
significant.

RESULTS

 In the PTED group, the average operation time was 
57.45±12.01 minutes, and the average intraoperative 
blood loss was 50.57±16.69 ml. There were three 
patients with surgical complications, including one case 
of hematoma, one case of aggravation of neurological 
symptoms, and one case of new onset of neurological 
symptoms.
 Among the 35 patients in the PLIF group, there were 
12 patients undergoing single-segment operation, 15 
patients undergoing double-segment operation and 
eight patients undergoing three-segment operation. 
The average operation time was 137.26±34.64 minutes, 
and the average intraoperative blood loss was 
456.06±33.06 ml. There were nine patients with surgical 
complications, including four patients of wound 
fat liquefaction or delayed healing, two patients of 
hematoma, three patients of aggravation of original 

neurological symptoms or new onset of neurological 
symptoms (Table-I).
	 There	 was	 no	 statistically	 significant	 difference	 in	
preoperative JOA score and ODI score between the two 
groups of patients (all P>0.05). However, at each follow-
up time point postoperative, the JOA score and ODI 
score	were	significantly	improved	(all	P<0.05),	and	the	
PTED group had better ODI scores than the PLIF group 
at one month, six months, and one year postoperative 
(t=3.131, 2.263, 3.768, all P<0.05) (Table-II).

DISCUSSION

 The common causes of intractable low back pain, 
radicular pain, and decreased mobility and disability 
in the elderly are lumbar degenerative disease and 
facet joint disease,8-10 because the elderly is more 
prone to lumbar degenerative disease, especially 
msLDH.	msLDH	is	not	only	difficult	 to	diagnose,	but	
also	more	difficult	 to	 treat	 than	 single	 segment	LDH,	
and the treatment method is controversial.11 Dural 
tear, nerve root injury complications such as residual 
nucleus pulposus and postoperative recurrence and re 
protrusion.
 For msLDH, in the past, clinical doctors often used 
multi-segment spinal open decompression and fusion 
surgery to ensure the surgical effect. Among them, 
PLIF, as one of the most classic surgical methods for 
multi-segment lumbar spine surgery, can provide 
good surgical vision, appropriate intervertebral height 
recovery and fusion, and biomechanical stability. elderly 
LDH patients themselves have severe degeneration of 
the	 intervertebral	fibrous	ring,	and	PLIF	damages	 the	
posterior midline structure of the spine, such as the 
spinous process The vertebral arch, interspinous, and 
supraspinal ligaments further damage the stability of 
the intervertebral space, leading to a high probability 
of postoperative complications in PLIF. At the same 
time, the surgical time is long, the intraoperative blood 
loss is large, and it can also damage the soft tissue 
adjacent to the vertebral body and cause postoperative 
stubborn low back pain.12-14 
 At the same time, after PLIF intervertebral fusion, 
the range of motion of the lumbar fusion segment 
decreases, and overcompensation of adjacent 
segments may also lead to rapid degradation of 
adjacent intervertebral disc tissue, which is adjacent 
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Table-I: Comparison of operation situation between the two groups.

Operation Time (Minute) Intraoperative Blood Loss (Ml) Surgical Complications (Case)

PTED Group 57.45 ± 12.01 50.57 ± 16.69 3

PLIF Group 137.26 ± 34.64 456.06 ± 33.06 9

Statistic Value -12.964 -65.704 C2 = 4.608

P Value < 0.01 < 0.01 < 0.05

Notes: PTED: Percutaneous Transforaminal Endoscopic Discectomy,
PLIF: Posterior Lumbar Interbody Fusion.
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segment disease.15-17 With the rise and development of 
lumbar endoscopic technology, the development and 
application of endoscopic technology are more and 
more extensive. Spinal minimally invasive technology 
represented by endoscopic nucleus pulposus resection 
through Intervertebral foramen is increasingly used 
to	 treat	 elderly	 lumbar	 diseases.	 Research	 shows	
that minimally invasive procedure of spine has the 
following advantages:
• Short operation time and less blood loss during 

operation, 
• Less damage to normal spinal structures,
• Facilitating postoperative rehabilitation and early 

mobilization without fusion surgery , to preserve 
the mobility of the lumbar spine.18-21

 In a systematic review of percutaneous endoscopic 
and	 open	 surgery	 for	 lumbar	 disc	 herniation,	 Ruan	
Wenfeng and others found that there was no difference 
in functional improvement, complication rate and 
recurrence rate between PELD and open lumbar 
microdiscectomy, but through systematic comparison 
of	 seven	 studies,	 PELD	 significantly	 shortened	 the	
operation time and hospital stay.22

 Existing studies have shown that the main clinical 
symptoms of patients with msLDH often originate 
from a single segment, also known as the “responsible 
segment”. The difficulty in surgical treatment 
of msLDH lies in determining the “responsible 

segment”, as its clinical symptoms are mixed and often 
inconsistent with imaging results. The determination 
of the “responsible segment” is more difficult than that 
of single segment LDH, Lumbar spine decompression, 
bone graft fusion, and internal fixation, represented 
by PLIF, tend to perform decompression and fusion 
on all spinal segments with abnormal imaging 
manifestations, which can easily lead to excessive 
decompression and significant damage to the 
spinal structure. Pre operative determination of 
the “responsible segment” in PELD and selective 
decompression of the “responsible segment” can 
achieve good surgical results.11,23 This study conducted 
lumbar disc imaging before endoscopic surgery, and 
determined the patient’s “responsible segment” 
based on the results of lumbar disc imaging, clinical 
symptoms, and imaging data.24-26 In addition, selective 
decompression of the “responsible segment” achieved 
the same functional results as open fusion surgery, 
reduced postoperative pain and dysfunction, and 
improved surgical safety.

Limitations of this study The PLIF used in this 
study for comparison with PTED has some common 
drawbacks of open surgery, and the specificity of 
the surgery can lead to more bleeding in patients. 
We look forward to further studies of percutaneous 
intervertebral foramen endoscopic discectomy and 
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Table-II: Comparison of ODI and JOA scores between the two groups.

Before 
Operation

1 Week 
After 

Operation

1 Month 
After 

Operation

3 Months 
After 

Operation

6 Months 
After 

Operation

1 Year 
After 

Operation
F-Value P-Value

ODI

PTED Group 45.55± 
9.72

55.45± 
8.78a 63.45± 6.87a 69.90± 

11.30a
76.15± 
9.23a

83.20± 
11.49a 61.650 < 0.01

Open Surgery 
Group

45.43± 
10.21

55.34± 
9.16a 58.00± 8.20a 65.71± 

12.94a
70.97± 
10.59a

73.31± 
11.16a 339.439 < 0.01

T Value 0.053 0.052 3.131 1.496 2.263 3.768

P Value > 0.05 > 0.05 < 0.01 > 0.05 < 0.05 < 0.01

JOA

PTED Group 13.03± 
3.41

16.45± 
3.68a 19.05± 4.20a 21.20± 

4.37a
22.38± 
3.90a

24.10± 
3.30a 725.174 < 0.01

Open Surgery 14.49± 
3.64

16.03± 
4.43a 20.09± 3.84a 21.31± 

4.35a
22.31± 
3.57a

22.91± 
4.40a 361.161 < 0.01

T Value -1.794 0.450 -1.109 -0.113 0.070 1.330

P Value > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05

Notes: JOA: Japanese Orthopedic Association, ODI: Oswestry Disability Index,
PTED: Percutaneous Transforaminal Endoscopic Discectomy,
A:	The	difference	was	statistically	significant	compared	with	preoperative	data	(P	<	0.05).
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percutaneous endoscopic lumbar interbody fusion 
in the future, and attempt to evaluate the efficacy of 
these two surgical methods while comprehensively 
reducing complications.

Source of Funding: This study was sponsored by Hebei 
Provincial Department of Health 2020 Medical Science 
Research	Project	Plan	 (No.20200271),	Baoding	Science	
and	Technology	Project	Research	(No.1951ZF073).

Conflicts of Interest: None.

Declaration of conflicting interest: None.

REFERENCES
1.	 Amin	RM,	Andrade	NS,	Neuman	BJ.	Lumbar	Disc	Herniation.	Curr	

Rev	Musculoskelet	Med.	 2017;10(4):507-516.	 doi:	 10.1007/S12178-
017-9441-4

2.	 Chen	Z,	Cao	P,	Zhou	Z,	Yuan	Y,	Jiao	Y,	Zheng	Y.	Overview:	The	
Role	 of	 Propionibacterium	 Acnes	 in	 Nonpyogenic	 Intervertebral	
Discs.	 Int	 Orthop.	 2016;40(6):1291-1298.	 doi:	 10.1007/S00264-016-
3115-5

3.	 Hoy	D,	Brooks	P,	Blyth	F,	Buchbinder	R.	The	Epidemiology	of	Low	
Back	Pain.	Best	Pract	Res	Clin	Rheumatol.	2010;24(6):769-781.	doi:	
10.1016/J.Berh.2010.10.002

4.	 Konstantinou	 K,	 Dunn	 KM.	 Sciatica:	 Review	 of	 Epidemiological	
Studies and Prevalence Estimates. Spine (Phila Pa 1976). 
2008;33(22):2464-2472.	doi:	10.1097/BRS.0b013e318183a4a2

5.	 Martirosyan	NL,	 Patel	AA,	 Carotenuto	A,	 Kalani	MY,	 Belykh	 E,	
Walker CT, et al. Genetic Alterations in Intervertebral Disc Disease. 
Front	Surg.	2016;3:59.	doi:	10.3389/Fsurg.2016.00059

6. Hoffman H, Choi AW, Chang V, Kimball J, S Verkman A, Virani 
R,	 et	 al.	 Aquaporin-1	 Expression	 in	 Herniated	 Human	 Lumbar	
Intervertebral	 Discs.	 Global	 Spine	 J.	 2017;7(2):133-140.	 doi:	
10.1177/2192568217694007

7.	 Paul	 CP,	 De	 Graaf	 M,	 Bisschop	 A,	 Holewijn	 RM,	 Van	 De	 Ven	
PM,	Van	Royen	BJ,	et	al.	Static	Axial	Overloading	Primes	Lumbar	
Caprine Intervertebral Discs for Posterior Herniation. PLoS One. 
2017;12(4):E0174278.	doi:	10.1371/Journal.Pone.0174278

8.	 Oegema	TR	Jr,	Bradford	DS.	The	Inter-Relationship	of	Facet	Joint	
Osteoarthritis	 and	 Degenerative	 Disc	 Disease.	 Br	 J	 Rheumatol.	
1991;30(Suppl1):16-20.

9.	 Clarencon	 F,	 Law-Ye	 B,	 Bienvenot	 P,	 Cormier	 E,	 Chiras	 J.	
The	 Degenerative	 Spine.	 Magn	 Reson	 Imaging	 Clin	 N	 Am.	
2016;24(3):495-513.	doi:	10.1016/J.Mric.2016.04.008

10. Pichaisak W, Chotiyarnwong C, Chotiyarnwong P. Facet Joint 
Orientation and Tropism in Lumbar Degenerative Disc Disease and 
Spondylolisthesis.	J	Med	Assoc	Thai.	2015;98(4):373-379.

11.	 Mao	L,	Zhu	B,	Wu	XT.	One-	stage	percutaneous	endoscopic	lumbar	
discectomy for symptomatic double- level contiguous adolescent 
lumbar disc herniation. Orthop Surg, 2021,13 (5) :1532-1539. 
doi:	10.1111/os.13097

12.	 Segura-Trepichio	M,	Candela-Zaplana	D,	Montoza-Nuñez	JM,	et	al.	
Length of stay, costs, and complications in lumbar disc herniation 
surgery by standard PLIF versus a new dynamic interspinous 
stabilization	 technique.	 Patient	 Saf	 Surg,2017,11:26.	 doi:	 10.1186/
s13037-017-0141-1

13.	 Zhang	Q,	Yuan	Z,	Zhou	M,	Liu	H,	Xu	Y,	Ren	Y.	A	Comparison	of	
Posterior Lumbar Interbody Fusion and Transforaminal Lumbar 
Interbody	 Fusion:	A	Literature	Review	 and	Meta-Analysis.	 BMC	
Musculoskelet	Disord.	2014,15:367.	doi:	10.1186/1471-2474-15-367

14. Cole CD, Mccall TD, Schmidt MH, Dailey AT. Comparison of Low 
Back Fusion Techniques: Transforaminal Lumbar Interbody Fusion 
(TLIF) or Posterior Lumbar Interbody Fusion (PLIF) Approaches. 
Curr	 Rev	 Musculoskelet	 Med.	 2009,2(2):118-126.	 doi:	 10.1007/
S12178-009-9053-8

15. Tobert DG, Antoci V, Patel SP, Saadat E, Bono CM. Adjacent 
Segment Disease In The Cervical And Lumbar Spine. Clin Spine 
Surg.	2017,30(3):94-101.	doi:	10.1097/BSD.0000000000000442

16. Hashimoto K, Aizawa T, Kanno H, Itoi E. Adjacent Segment 
Degeneration	After	 Fusion	 Spinal	 Surgery-A	 Systematic	 Review.	
Int	Orthop.	2019,43(4):987-993.	doi:	10.1007/S00264-018-4241-Z

17.	 Drysch	A,	Ajiboye	RM,	Sharma	A,	et	al.	Effectiveness	of	Reoperations	
For Adjacent Segment Disease Following Lumbar Spinal Fusion. 
Orthopedics.	 2018,41(2):E161-E167.	 doi:	 10.3928/01477447-
20170621-02

18.	 Phan	 K,	 Xu	 J,	 Schultz	 K,	 Alvi	MA,	 Lu	 VM,	 Kerezoudis	 P,	 et	 al.	
Full-Endoscopic Versus Micro-Endoscopic and Open Discectomy: 
A	 Systematic	 Review	 And	 Meta-Analysis	 of	 Outcomes	
and Complications. Clin Neurol Neurosurg. 2017,154:1-12. 
doi:	10.1016/J.Clineuro.2017.01.003

19.	 Chen	 P,	 Hu	 Y,	 Li	 Z.	 Percutaneous	 Endoscopic	 Transforaminal	
Discectomy Precedes Interlaminar Discectomy In The 
Efficacy	 And	 Safety	 For	 Lumbar	 Disc	 Herniation.	 Biosci	 Rep.	
2019,39(2):BSR20181866.	doi:	10.1042/BSR20181866

20.	 Ahn	Y.	Endoscopic	Spine	Discectomy:	Indications	and	Outcomes.	
Int	Orthop.	2019,43(4):909-916.	doi:	10.1007/S00264-018-04283-W

21.	 Carrascosa-Granada	 A,	 Velazquez	 W,	 Wanger	 R,	 et	 al.	
Comparative study between uniportal full-endoscopic interlaminr 
and tubular approach in the treatment of lumbar spinal stenosis: 
a	 pilot	 study.	 Global	 Spine	 Journa1.	 2020;10(2):70S-78S.	 doi:	
10.1177/2192568219878419.

22.	 Ruan	 W,	 Feng	 F,	 Liu	 Z,	 Xie	 J,	 Cai	 L,	 Ping	 A.	 Comparison	 of	
Percutaneous Endoscopic Lumbar Discectomy Versus Open 
Lumbar Microdiscectomy for Lumbar Disc Herniation: A Meta-
Analysis.	Int	J	Surg.	2016;31:86-92.	doi:	10.1016/J.Ijsu.2016.05.061

23.	 Wu	 XL,	 Ma	 YY,	 Ding	 RT,	 et	 al.	 Should	 adjacent	 asymptomatic	
lumbar	disc	herniation	be	simultaneously	rectified?	A	retrospective	
cohort study of 371 cases that received an open fusion or endoscopic 
discectomy	only	on	symptomatic	segments.	Spine	J.	2021;21(3):411-
417.	doi:	10.1016/j.spinee.2020.09.003

24.	 Tang	 XH,	 Zhou	 J,	 Yi	 P,	 Yang	 F,	 Hao	QY,	 Tan	MS.	 Responsible-
Segment Fusion For Multilevel Degenerative Lumbar Spinal 
Stenosis	in	Elderly.	Orthoped	J	China.	2020;28(03):198-203.

25.	 Zhang	 W,	 Hu	 J,	 Wan	 L,	 Tang	 LY,	 Lin	 S.	 Responsible	 Segment	
Decompression For Multi-Segmental Lumbar Spinal Stenosis Under 
Percutaneous	Microendoscope.	J	Spinal	Surg.	2019;17(04):244-247.

26.	 Guan	JW,	Liu	WC,	Zhang	HT.	“Responsible	Targets”	for	Diagnosis	
and Endoscopic Treatment of Double Segmental Lumbar Disc 
Herniation.	Orthoped	J	China.	2018;26(11):967-971.

Authors’ Contributions:

YZ & BWT: Designed this study, prepared this 
manuscript, are responsible, accountable for the 
accuracy and integrity of the work.
QSM: Collected and analyzed clinical data.
MZ: Data analysis, significantly	revised	this	manuscript.

https://doi.org/10.1111%2Fos.13097

	OLE_LINK1
	_Hlk71273857
	_Hlk71275002
	_Hlk71275451
	_Hlk71270220
	_Hlk71270833
	_Hlk70672587
	_Hlk71272516
	_Hlk70673638
	_Hlk70672674
	_Hlk70622285
	_Hlk70624907
	_Hlk70624888
	_Hlk70626772
	_Hlk70601279
	_Hlk70601395
	_Hlk70622356
	_Hlk70601462
	_Hlk70601619
	_Hlk70673592
	_Hlk71288227
	_Hlk71287852
	_Hlk71287440
	_Hlk71293557
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk79023485
	OLE_LINK45
	OLE_LINK21
	OLE_LINK20
	OLE_LINK28
	OLE_LINK13
	OLE_LINK19
	OLE_LINK26
	OLE_LINK7
	OLE_LINK5
	OLE_LINK32
	OLE_LINK10
	OLE_LINK29
	OLE_LINK31
	OLE_LINK33
	OLE_LINK34
	OLE_LINK30
	OLE_LINK37
	OLE_LINK38
	_GoBack
	_GoBack
	_GoBack
	_Hlk137302237
	_Hlk105489496
	_Hlk119921113
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_GoBack
	_Hlk139380254
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk77978349
	_Hlk88244648
	_Hlk140034186
	_Hlk87111725
	_GoBack
	_Hlk141694297
	_Hlk140068976
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk105141832
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_GoBack
	_GoBack
	_Hlk123306339
	_Hlk123306377
	_Hlk123306427
	_Hlk123306475
	_Hlk123556758
	_GoBack
	_Hlk114897313
	_Hlk112576743
	_Hlk112575233
	_Hlk112576913
	_Hlk112579858
	_GoBack
	_GoBack
	OLE_LINK134
	_Hlk95205413
	_GoBack
	_Hlk120142761
	_GoBack
	_GoBack
	_GoBack
	bf0025
	_GoBack
	_Hlk108464293
	_Hlk106042765
	_Hlk137549796
	_GoBack
	_Hlk140747670
	_Hlk140747798
	_Hlk140747963
	_Hlk140748144
	_Hlk140747857
	_Hlk141181243
	_GoBack
	_Hlk140857000
	_GoBack
	_GoBack
	_GoBack
	_Hlk144556179
	_GoBack
	_GoBack
	_Hlk141182774
	_GoBack
	_Hlk140443205

