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Abstract
Background There were no studies in literature of multiple level lumbar disc herniation treatment by
endoscopic procedures. The purpose of this study was to evaluate the e�cacy of endoscopic treatment
multiple level lumbar disc herniation by compare to the one level disc herniation.

Methods A total of 267 patients of lumbar disc herniation who had endoscopic surgery were categorized
into three different groups depending on the level number of endoscopic procedures. 78 cases had one
level procedure (OL group), 54 cases had couple level procedures (CL group), and 35 cases had triple level
procedures (TL group). Endoscopic discectomy procedures was performed and the clinical outcomes
were recorded.

Results There was no intraoperative death in this series. The hospital day were no signi�cant difference
among three groups. The operational time and blood loss were biggest in triple levels procedures and lest
in one level procedure. When take into the in�uence the numbers of disc herniation, there were no
signi�cant difference per level among three groups. The pain index and ODI score were better than
preoperational in all patients, and there were no signi�cant difference among three groups. The disk and
foramen height, and lumbar lordosis were no signi�cant difference compare to preoperative in all
patients, and there were no signi�cant difference among three groups. All patients achieved pain free
accomplished all surgery procedures, no infection, and no dural tear of cerebrospinal �uid leakage
complication.

Conclusions Endoscopic lumbar discectomy was effective and safe procedures in the treatment of
multilevel lumbar disc herniation.

Background
With the development of minimally invasive endoscopic methods in spine surgery, a number of
techniques have recently been developed that are applicable in the treatment of lumbar disc herniation.
[1–6] The current trend of evolution lumbar spinal surgery has been toward endoscopic discectomy,
which is a minimally invasive treatments aimed at removing nuclear material and decompression the
nerve through devices were inserted percutaneous into intervertebral discs.[7,8] Endoscopic discectomy is
a well-established technique for nerve decompression by transforaminal to access the disc space, and
transforaminal endoscopic lumbar discectomy has become population for its advantages and matured
with time.[9–11,6] Endoscopic lumbar discectomy has become attractive procedures for lumbar disc
herniation because it not only doesn’t damage the spinal structures but also safe procedures with less
trauma and faster recovery.[12–15]

Endoscopic lumbar discectomy is a minimally invasive for nerve decompression transforaminal, which is
an anatomic safe corridor to the intervertebral disc space bounded medially by the traversing nerve root,
laterally by the exiting nerve root, and caudally by the pedicle.[12,16,3,10] The endoscopic lumbar
discectomy, which was performed through the transforaminal, can preserve the lumbar structures intact
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and the integrity of lumbar fascia and musculotendinous attachments.[17] There were many studies of
endoscopic discectomy and showed good clinical results, which has the major advantages of su�cient
decompression with no retraction on the nerve ganglion, less postoperative pain and earlier functional
recovery.[2,18,19]

Degenerative changes and disc herniation are commonly found in lumbar spine and correlate with age,
but only some people been involved one vertebral body and one disc level.[12,20–22,15] For those who
had multiple level disc herniation is greatest in the age group of the population, and the most common
cause of leg pain is disc prolapse which majorities at L4/L5, L5/S1, or L3/L4 levels.[13,19,23,24] When
the patients have multiple levels disc herniation which need endoscopic surgery, the endoscopic
discectomy was performed at once or twice procedures? The purpose of this study was to evaluate the
e�cacy of endoscopic procedures in the treatment of multiple level lumbar disc herniation by compare to
one level lumbar disc herniation in our clinical.

Methods
From June 2016 to July 2018, a total of 189 consecutive patients of lumbar disc herniation were had
endoscopic discectomy because of leg pain. 189 patients initially ful�lled the study criteria, and 22
patients were lost to follow-up. Of the remaining 167 patients available for analysis, 78 cases had one
level procedure of endoscopic discectomy (OL group, included 40 men and38 women with an average
age of 41.16 ± 5.39 years), 54 cases had couple level surgery of endoscopic discectomy (CL group,
included 31 men and 23 women with an average age of 45.73 ± 6.48 years), and 35 cases had triple level
surgery of endoscopic discectomy (TL group, included 19 men and 16 women with an average age of
48.69 ± 7.82 years). The inclusion criteria were lumbar disc herniation which at L3/4, L4/5, or L5S1.
Exclusion criteria included pathologic conditions of the lumbar spine (trauma, tumor, or infection). The
pain history were 3.16 ± 1.52 years in OL patients, 3.28 ± 1.37 years in CL patients, and 3.28 ± 1.37 in TL
patients. There were no signi�cant difference among three group in age and sex distribution, older and
the pain history (P > 0.05).

Surgical procedures
With the patient prone on a radiolucent operating table, the entry point is planned by preoperative
imaging. The entry point was generally 10 –13 cm from the midline, the skin is in�ltrated with 1%
lidocaine, and a long 18-gauge spinal needle was inserted from the entry point toward the midline, in the
anterior–posterior view, under intermittent �uoroscopic guidance.[25,26] As usual, the discography was
not performed. A guide wire was then inserted and a small skin incision made around it. The dilator was
inserted, and the 7 mm working sheath was inserted over the dilator. AP and lateral C-arm projections
con�rm the correct location of the working sheath. The endoscope is advanced through the tunnel to
visualize the migrated disc herniation directly. When the disc is visualized, the use of RF probe can help
shrink the fragment to be easily removed with �exible endoscopic forceps (Figure 1 2). Afterwards, the
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ventral epidural space is explored with an endoscopic nerve hook con�rming that the herniated disc has
been completely removed, and the traversing nerve root is free.

Figure 1 Female patient of 41 years with couple disc herniation at L4/5and L5S1 level underwent the
procedures of endoscopic surgery. The working cannula was advanced to the sequestrated fragment, and
foraminoplasty was performed at L5/S1 level.

The entry point of multiple level disc herniation is planned by preoperative imaging according the
proximal level, and the route of the working cannulas that from the entry point to the target was planned
and marked (Figure 1 2). For multiple level disc herniation, the procedures was beginning performed
severe levels to the next level (Figure 1 2). Since the surgery is done under local anesthesia, the surgeon
has complete communication with the patient in procedures, by checking the movements of the affected
limb and patient complaining sudden and severe radicular pain during the procedure. Foraminoplasty
was performed when disc herniation at L5/S1 level, which removed small portions of anterolateral bone
of facet articulation and its attached ligamentum �avum without interrupting the facet joint space,
provided enough working space.[27,28] A gentle hammering and twisting motion of the trephine removed
anterolateral bony portions of the facet join. Then the lateral surface of the dural sac and traversing root,
the posterior longitudinal ligament, and posterolateral annulus of the disc of the contralateral portion
could be observed. Finally, the endoscope and working cannula are removed from the patient, and the
wound is closed with a single skin suture.

Figure 2 Male patient of 45 years with triple disc herniation at L3/4 L4/5 and L5S1 level underwent the
procedures of endoscopic surgery. A 7.5 mm working cannula was advanced to the sequestrated
fragment. Preoperative and postoperative surface making of anatomic disc center and the entrance point,
and photography showed minimally invasive results.

Critical of clinical outcomes
Before surgery and at the one year follow-up, operation times, blood loss, hospital stays, pain (Visual
Analog Scale, VAS), functional disability (Oswestry Disability Index, ODI), and Mac Nab criteria were
quanti�ed in follow-up. All patients had preoperative and post-operative plain radiographs, computed
tomography (CT) scans, and magnetic resonance (MR) images. The focus was to evaluate height of disk
space and intervertebral foramen.

Statistical analysis
All measurements were performed by a single observer and are expressed as means ± SD. Using the
SPSS 17.0 statistics software, classic t-test and chi-square test were performed.

Results
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There was no intraoperative death in this series. In ends 167 cases had follow-up at least one year and 22
cases lost, and the follow-up rate was 89.7% (78/87) in OL, 87.1% (54/62) in CL, and 87.5% (35/40) in TL
(P > 0.05). The followed time was from 14 to 24 months (average 14 months), and average 13.16 ± 1.57
months on OL, 13.48 ± 1.62 months on CL, and 13.56 ± 1.73 months on TL patients (P > 0.05). The
hospital days were no signi�cant difference among three groups patients (3.25 ± 1.47 days in OL, 3.53 ±
1.87 days in CL, and 3.68 ± 1.69 days in TL, P > 0.05) (Table 1).

The average operational time were lest in OL patients (31.84 ± 11.73 minutes), modest in CL patients
(54.68 ± 13.55 minutes), and most in TL patients (76.74 ± 12.89). However, the average times spent in
every level were no signi�cant difference among three groups (P > 0.05) (Table 1). The average blood
losses were less in OL patients (21.58 ± 11.69 mL), modest in CL patients (43.72 ± 12.53 mL), and most
in TL patients (62.83 ± 11.71 mL). Take into according the operational levels, the single level blood loss
were no signi�cant difference among three group patients (P > 0.05) (Table 1).

Table 1 Follow up time and operation date of patients  (Means ± SD)
Group Follow up* Operation time Hospital days* Blood loss
 Rate Time (Month) (Minutes) (Days) (mL)
OL  89.7% (78/87)  13.16 ± 1.57 31.84 ± 11.73 3.25 ± 1.46 21.58 ± 11.69
CL 87.1% (54/62) 13.48 ± 1.62 54.68 ± 13.55 3.53 ± 1.87 43.72 ± 12.53
TL 87.5% (35/40) 13.56 ± 1.73 76.74 ± 12.89 3.68 ± 1.69 62.83 ± 11.71
Note: OL = One level, CL = Couple level, TL = Triple level. *, no significant difference (P > 0.05)

The pain index improved from 8.24 ± 1.25 to 1.12 ± 0.47 (P < 0.01) in OL patients, from 8.32 ± 1.43 to
1.25 ± 0.38 (P < 0.01) in CL patients, and from 8.75 ± 1.29 to 1.48 ± 0.36 (P < 0.01) in TL patients. There
were no signi�cant difference among three groups on the average change of VAS and ODI scores (P >
0.05) (Table 2). The ODI improved from 62.55 ± 12.63 to 11.68 ± 8.54 (P < 0.01) in OL patients, from
63.57 ± 14.86 to 13.62 ± 7.76 (P < 0.01) in CL patients, and from 66.81 ± 13.49 to 12.37 ± 8.19 (P < 0.01)
in TL patients.

Table 2 Clinical results date of patients (Means ± SD)
Group OL  CL  TL
 Preoperative Postoperative  Preoperative Postoperative  Preoperative Postoperative
VAS 8.24 ± 1.25 1.12 ± 0.47  8.32 ± 1.43 1.25 ± 0.38  8.75 ± 1.29 1.48 ± 0.36
ODI 62.55 ±

12.63
11.68 ± 8.54   63.57 ±

14.86
13.62 ± 7.76   66.81 ±

13.49
12.37 ± 8.19

DH
(mm)

8.79 ± 2.45 8.62 ± 2.47   8.54 ± 2.51 8.38 ± 2.46   8.47 ± 2.69 8.33 ± 2.75

FH
(mm)

13.54 ± 1.82 13.42 ± 1.94  13.49 ± 1.77 13.25 ± 1.58  13.37 ± 1.68 13.15 ± 1.72

Note: OL = One level, CL = Couple level, TL = Triple level. DH = Disk height, FH = Foramen height.

The average disk space height decreased from preoperative 8.79 ± 2.45 mm in preoperatively to 8.62 ±
2.47 mm in postoperatively in OL patients (P > 0.05), and from 8.54 ± 2.51 mm to 8.38 ± 2.46 mm in CL
patients (P > 0.05), and from 8.47 ± 2.69 mm to 8.33 ± 2.75 mm in TL patients (P > 0.05). There were no
signi�cant difference among three groups on the average change of disk height and intervertebral
foramen height (P > 0.05). The mean foramen height decreased form 13.54 ± 1.82 mm in preoperatively
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to 13.42 ± 1.94 mm in postoperatively in OL patients (P > 0.05), and from 13.49 ± 1.77 mm to 13.25 ±
1.58 mm in CL patents (P > 0.05), and from 13.37 ± 1.68 mm to 13.15 ± 1.721 mm in TL patents (P >
0.05) (Table 2).

All patients achieved pain free accomplished all surgery procedures, no infection, and no dural tear of
cerebrospinal �uid leakage complication. On the Mac Nab criteria, there were no signi�cant difference of
good or excellent among three group patients (83.5% in OL, 83.5% in CL, and 84.6% in TL, P > 0.05). There
were 27 cases of excellent, 10 cases of good, 5 cases of general, and 0 cases of poor in CL group; 28
cases of excellent, 11 case of good, 5 case of general, and 0 cases of poor in OL, and 28 cases of
excellent, 11 case of good, 5 case of general, and 0 cases of poor in TL. There was one case in the OL
group had L3/4 percutaneous endoscopic surgery with the needle broken in muscle when procedure. The
partial needle had been moved by the percutaneous procedure. The surgery was performed and the
clinical outcome of this case is good, and no complication. (Figure 3)

Figure 3 Shows the case of L3/4 percutaneous endoscopic surgery had the needle broken in muscle
when procedure. The partial needle had been moved by the percutaneous procedure. The surgery was
performed and the clinical outcome of this case is good, and no complication.

Discussion
Lumbar disc herniation in adults is characterized by the pain of leg and back pain due to disk
degeneration, which involves a multitude of cellular and biochemical changes.[29,16,13] Discectomy was
safe and effective surgery for disc herniation, and the decision about open or endoscopic discectomy to
perform should mainly be based on the pathologic features of the lumbar spine.[11,20,24] Disc prolapse
almost always start with an insidious onset of back pain followed at a later stage by root pain, and the
appearance of the root pain may be accompanied by reduction or loss of the back pain.[19,14,4] With the
minimal invasive techniques development, all sizes and types of disc herniation are possible in the hands
of a skilled and experienced endoscopic surgeon. According to the data of this case, the pain index and
ODI scores were signi�cantly better the preoperative in three groups.

The endoscopic techniques rely heavily on the skill and experienced endoscopic surgeon, as well as the
patient’s anatomy relative to the location of the herniation and the ability to access the herniation.
[29,30,3] The aim of endoscopic discectomy was to relieve sciatica pain in disc herniation patients, which
it’s easy to decide and perform the surgery in one level disc herniation. However, the delimitation remains
on the condition of two level disc herniation patients.[21,22] As for the precise diagnosed multilevel disc
herniation, the causing symptoms of radiculopathy were more than one lever herniation.[13,18,23]
Although the results of endoscopic discectomy very depending on the surgical skills and the sizes and
types of herniation, it should be taken into consideration that multiple level disc herniation patients take
once endoscopic discectomy procedure. According to the data of this case, the prevention of persisting
leg pain were better in once procedures than twice which continue to experience back pain symptoms at
other level.
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Disc herniation can changes of the lumbar spine and lead to leg pain and associated clinical symptoms,
with the potential to severely impair function and quality of life.[1,30,31] The rationale of management of
disco genic pain must be based on accurate diagnosis, for lumbar nerve root pain radiates in the
distribution of one or more dermatomes and may be associated with neurological de�cits.[32,22,19,10]
The painful condition of the disc is currently identi�ed by preoperative diagnostic, and the endoscopic not
only procedure in the big disc herniation with leg pain, but also the small disc herniation with sciatica
may be considered.[32,21,14,3] Relative compare to the one level risk bene�t ratio of the procedure,
obviously bene�ts from multiple level therapy of foraminal endoscopic surgery. The disk and foramen
height were no difference compare to preoperative in all patients in this series cases, which means once
procedures of endoscopic can be safely performed in multiple level disc herniation and no infection on
the disk and foramen height.

With lumbar spine techniques development, the procedures of discectomy and nerve decompression were
completed by endoscopic procedures not only in one level of disc herniation, but also in two or three
levels.[2,13,18,15] Although multiple levels of disc herniation present a signi�cant challenge for spinal
surgeon when adopted the endoscopic other than traditional methods, the endoscopic discectomy
procedure was safe and restore lumbar disk height and the lumbar lordosis as the results of this study.
There was no difference between two group patients on the lumbar lordosis, which means two level
endoscopic discectomy may be desirable to decompress the neural elements and restore lumbar lordosis.
Its good results for multilevel disc herniation patients, endoscopic is a quick and safe operation resulting
in neurological improvement from removed the pathologic tissue and restore lumbar lordosis.[23,24,10]

Conclusions
Based on the results of this study, endoscopic multilevel lumbar discectomy was effective and safe
measure in the treatment of the multiple lumbar disc herniation. The information obtained from the
multilevel disc herniation can be treatment by endoscopic once procedure allows the surgeon to more
selectively pinpoint the lag and lumbar pain source and to determine use endoscopic procedures to
treatment the source of pain.
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Figures

Figure 1

Female patient of 41 years with couple disc herniation at L4/5and L5S1 level underwent the procedures
of endoscopic surgery. The working cannula was advanced to the sequestrated fragment, and
foraminoplasty was performed at L5/S1 level.
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Figure 2

Male patient of 45 years with triple disc herniation at L3/4 L4/5 and L5S1 level underwent the
procedures of endoscopic surgery. A 7.5 mm working cannula was advanced to the sequestrated
fragment. Preoperative and postoperative surface making of anatomic disc center and the entrance point,
and photography showed minimally invasive results.

Figure 3

Shows the case of L3/4 percutaneous endoscopic surgery had the needle broken in muscle when
procedure. The partial needle had been moved by the percutaneous procedure. The surgery was
performed and the clinical outcome of this case is good, and no complication.


