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Abstract
Objective: To investigate the preliminary clinical and radiographic outcomes of oblique lateral interbody
fusion (OLIF) combined with percutaneous transforaminal endoscopic discectomy (PTED) for the
degenerative lumbar disease accompanied by prolapsed disc herniation.

Methods: From March 2016 to December 2018, 15 patients with degenerative lumbar spondylolisthesis,
lumbar spine instability or lumbar spinal stenosis accompanied by prolapsed disc herniation were
underwent OLIF combined with PTED in our spine surgery center, including 6 males and 9 females, the
mean age was 61.4±7.1 years. Clinical results, radiological parameters, and related complications were
collected and analyzed.

Results: All patients �rstly received PTED with local anesthesia and then underwent OLIF with general
anesthesia. All patients were followed up for an average of 14.6±3.7 months. Mean preoperative visual
analog scale scores and Oswestry Disability Index scores were signi�cantly improved postoperatively
(P<0.05). The radiographic results include the intervertebral disc height, vertical diameter of intervertebral
foramen, spinal canal anteroposterior diameter, segment angle and lumbar lordosis angle were
signi�cantly improved postoperatively, respectively (P<0.05). None major implant-related and other severe
complications were happened.

Conclusions: OLIF combined with PTED can successfully enables direct neural decompression without
posterior decompressive procedures and might be an alternative minimally invasive surgical option for
properly selected patients.

Introduction
Lumbar interbody fusion has been the most general and effective surgical method for degenerative
lumbar disease.1−3 Due to conventional open procedures cause great injury to posterior musculoskeletal
structure, minimally invasive techniques for lumbar fusion have been developed with good clinical
outcomes and fewer complications compared with open procedures.4−7 More recently, oblique lateral
interbody fusion (OLIF), with anteropsoas exposure, have been applied for the treatment of lumbar
degenerative disease, for its priority of less psoas and lumbar plexus injury, trauma, blood loss and
enhanced postoperative recovery. 8−11

Spinal canal is not accessible in the process of OLIF, and direct decompression can not be achieved,
which may restrict the application of OLIF in the patients accompanied by prolapsed lumbar disc
herniation or severe lumbar spinal stenosis.12 However, the indications for OLIF might be extended when
it combined with the assistance of spinal endoscopic discectomy, that direct decompression for
intervertebral foramen or spinal canal would be realized.12,13

So far, spinal endoscopic discectomy–assisted OLIF has been rarely reported and there are several
limitations in previous studies.12−14 In present study, we retrospectively analyzed 15 patients who had
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degenerative lumbar spondylolisthesis, lumbar spine instability or lumbar spinal stenosis accompanied
by prolapsed disc herniation, and receieved treatment of OLIF combined with percutaneous
transforaminal endoscopic discectomy (PTED). The purpose of our study was to assess the clinical and
radiological outcomes of patients treated with OLIF combined with PTED.

Materials And Methods
Study Population

From March 2016 to December 2018, 176 patients were underwent OLIF procedure at our institution and
with a minimum of 12 months of follow-up. Among these patients, 15 patients were underwent OLIF
combined with PTED and enrolled for this study. Indications for OLIF combined with PTED were
degenerative lumbar spondylolisthesis, lumbar spine instability or lumbar spinal stenosis with a
concomitant prolapsed herniation disc. Patients with resting radicular pain and low back pain or
neurogenic intermittent claudication were considered to have a concomitant prolapsed herniation disc
and were included for OLIF combined with PTED. Before surgical intervention was advised, conservative
treatment for over 3 months failed in these patients. This study was approved by the institutional review
board of our institution. Additionally, informed written consents were obtained from all patients.

Operative procedures

First, the PTED procedure was performed in a lateral decubitus position under local anesthetics and
intravenous sedation. Patients could freely communicate with the surgeon during the entire procedure. By
target puncture, operating channel was placed and intervertebral foramen was reformed. The end point of
the procedure is that free mobilization of neural tissue is achieved, thereafter the endoscope is withdrawn
and a sterile dressing is applied over a one-point subcutaneous suture (Figs. 1d-f).

After PTED, the patient was received induction of general anesthesia and placed in a right-sided lateral
decubitus position. All patients underwent standard OLIF procedure (Figs. 1g-i).15, 16 In addition, posterior
lumbar stabilization was performed with percutaneous pedicle screw �xation after OLIF for the patients
with osteoporosis (T value of bone mineral density is less than or equal to -2.5) or instability according to
preoperative �exion-extension radiograph.

The assessment of radiological and clinical outcomes

General information were collected, including operation duration and blood loss of OLIF and PTED,
intraoperative and postoperative complications, duration of postoperative hospital stay. Visual analogue
scale (VAS) was used to assess low back and leg pain. Oswestry disability index (ODI)17 was used to
evaluate the disability status preoperatively and at the last follow-up.

The radiological parameters that we analyzed were diagnosis, operative level(s), intervertebral disc height,
intervertebral foramen height, spinal canal diameter, segmental lordosis angle and whole lumbar lordotic
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angle. Intervertebral disc height and spinal canal diameter were measured in midsaggital T2-weighted MR
imaging. Then intervertebral disc height, segmental lordosis angle and whole lumbar lordotic angle were
measured in X-ray �lm. Cage location and fusion in intervertebral space were observed by postoperative
CT scanning. All imaging measurements were obtained with a picture archiving and communication
systems (PACS, RADinfo, Hangzhou, China). All the data were assessed by 2 senior spine surgeons who
were blinded to the situation

Statistical analysis

The statistical analysis was performed with SPSS version 19.0 (SPSS, Chicago, Illinois, USA).
Quantitative results were expressed in terms of their mean and standard deviation. Statistical analysis
was performed using the Wilcoxon rank sum test. A P value less than 0.05 was considered statistically
signi�cant.

Results
The mean age of the 15 patients (6 males and 9 females) was 61.4 ± 7.1 years (range, 52–75 years). Two
cases were at L3-4 level, while other 13 cases were at L4-5 level (Table 1). The mean operation time of
PTED was 55.7 ± 13.9 min ( range, 35–85 min), and the mean blood loss was 11.7 ± 5.7 ml (range, 5–
25 ml), while the mean operation time of OLIF was 60.3 ± 22.3 min (range, 40–120 min), with the mean
blood loss was 67.3 ± 22.9 ml (range, 30–120 ml). The mean duration of postoperative hospital stay was
7.6 ± 1.1 days (range, 6–10 days). The mean follow up was 14.6 ± 3.7 months (range, 12–20 months)
(Table 1).

All 15 patients �rstly received PTED surgery with local anesthesia, and following OLIF surgery with
general anesthesia. Among them, there were 5 cases of central prolapsed disc herniation (33.3%) and 10
cases of foraminal prolapsed disc herniation (66.7%), and herniated disc were removed in PTED surgery
successfully. Another, 6 cases were underwent percutaneous pedicle screw �xation (40%). The mean
preoperative VAS score of low back pain and leg pain signi�cantly improved from 6.5 ± 1.3 to 1.3 ± 0.7
and 8.3 ± 0.8 to 1.1 ± 0.4 at the �nal follow-up, respectively (P < 0.05). In addition, the mean preoperative
ODI value also signi�cantly improved from 86.7 ± 15.7% to 14.5 ± 5.2% at the �nal follow-up (p < 0.05)
(Table 2).

The mean diameter of central canal increased signifcantly from 6.1 ± 1.3 mm to 10.4 ± 2.4 mm (P < 0.05).
The height of intervertebral disc increased signifcantly from 7.0 ± 1.2 mm to 11.5 ± 1.6 mm (P < 0.05) as
well as that of intervertebral foramen, increased signifcantly from 15.1 ± 2.1 mm to 19.2 ± 2.5 mm (P < 
0.05). Besides, a signifcant postoperative increase was observed also in mean segmental lordosis angle
(from 10.3 ± 3.4° to 19.4 ± 7.8°) (P < 0.05) and whole lumbar lordotic angle (from 16.4 ± 6.5°to 27.5 ± 8.3°)
(P < 0.05) (Table 3).

No operation-related severe complication occurred in all cases. Transient anterolateral thign numbness
happened in 1 case (6.7%), while weakness in hip �exion was observed in 1 case (6.7%) and relieved at 1
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month follow-up visit. Among 9 case with stand-alone OLIF, cage subsidence for over 2 mm were
observed in 1 case, and the main complaint was intolerable low back pain, and �nally relieved after
receiving percutaneous pedicle screw �xation.

Discussion
OLIF is a minimally invasive lumbar interbody fusion and has been proved an effective treament for
degenerative lumbar disease.8−11 Compared with transforaminal lumbar interbody fusion (TLIF) or
posterior lumbar interbody fusion (PLIF), OLIF can maximally preserve posterior structures, including
ligamentous structures, muscle and facet joints, however, OLIF does not access to spinal canal and the
resulting indirect decompression is a drawback and restricts the application of OLIF, expecially for lumbar
degenerative disease accompanied by prolapsed disc herniation or severe lumbar spinal stenosis, which
are contraindications of OLIF.12,13 For the above situations, surgeons always choose traditional TLIF or
PLIF for direct decompression. However, the risk of substantial bleeding, direct neural injury, epidural
adhesion, and posterior ligamentous injury are disadvantages of TLIF and PLIF. We recently attempted
OLIF combined with PTED for treating lumbar degenerative disease accompanied by prolapsed disc
herniation. PTED is an effective minimally invasive surgery and has been well accepted by surgeons and
patients in addressing lumbar disc herniation. PTED has multiple advantages, including local anesthesia,
less tissue damage, less risk of nerve injury, shorter operative time and faster recovery.18, 19 Our results
indicated that OLIF combined with PTED could signi�cantly relieve the low back and leg pain, improve the
disabilities of patients with lumbar degenerative disease accompanied by prolapsed disc herniation.
Moreover, there were only 3 patients experiencing complications, but they relieved at follow-up visit, which
manifested OLIF combined with PTED was safety for properly selected patients.

Some researchers have also evaluated the clinical and radiographic effectiveness of spinal endoscopic
discectomy–assisted OLIF.12,13 Heo et al12 had reported OLIF in assistance of endoscopy in same
working channel to treat 14 cases of degenerative lumbar disease with lumbar disc herniation. Compared
with their technique, though we needed to change patient position intraoperation and an extra incision
was made for PTED, our technique also had multiple advantages: Firstly, the indications for spinal
endoscopic discectomy–assisted OLIF in their study was only for degenerative lumbar disease with right
foraminal or central disc herniation, as patients were set in right lateral postion and working channel is
set by left approach. Our technique is able to decompress spinal canal in all directions, decompressive
region is enlarged and indications of endoscopic–assisted OLIF are expanded. Secondly, general
anesthesia was kept in their whole process and the mean general anesthesia (refer to operation time)
was 155.8 ± 45.1 min. While in our technique, the PTED procedure was performed under local anesthesia,
and general anesthesia was only carried in OLIF procedure and the mean general anesthesia (refer to
operation time) of OLIF was 60.3 ± 22.3 min. Signifcant reduction of general anesthesia time would
reduce the perioperative risk especially for the elderly and accelerate rehabilitation postoperation, which is
very valuable for the patients. Thirdly, as the patient remained awake in PTED, and favorable feedback of
patient for nerve stimulation helped reducing the risk of nerve injury. Lastly, endoscopy had limited view
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and needed assistance of special surgical instruments with endoscopic discectomy was conducted in
channel of OLIF, however, PTED was conducted by intervertebral foramen approach, which was more
feasible and familiar to most surgeons. Heo et al12 had reported another advantage in their study was
that being able to extend the fusion bed through endoscopic discectomy and explore the endplate
through endoscopic visualization, however, the differences in the fusion rate and clinical outcomes
between traditional OLIF with spinal endoscopic discectomy–assisted OLIF were unclear and have not
been studied. Therefore, further studies are needed to be carried out to investigate these issues.

Though ALIF can also achieved indirect and direct decompression by removing herniated disc under
direct version, it has a long learning curve and cause the possibility of signi�cant complications like iliac
vessel and peritoneal injury.20,21 Compared with those of TLIF or PLIF procedures, the present study
indicated that OLIF combined with PTED could greatly reduced operation time and blood loss, which was
in correspondence with conclusions of Heo et al.12 In our experience, the mean duration of PTED was
performed only 55.7 ± 13.9 min, and mean blood loss was only 11.7 ± 5.7 ml. No complications
associated with PTED were encountered. The risk of lumbar plexus injury is unignorable with lateral
lumbar interbody fusion (LLIF). Bergey et al reported that 30% of the patients exhibited paresthesia, thigh
pain, and lumbar plexus injury afer surgery using the direct lateral approach.22 The approach of OLIF was
performed between the anterior vessels and the psoas muscles, and the occurrence of lumbar plexus
injuriy was reduced. In the present study, we found only minor injury or irritation of the lumbar plexus in 2
patients, and these complications were relieved at 1 month follow-up visit.

OLIF combined with PTED have particular advantages, and expand indications of OLIF technique. As
PTED working in a new channel and decompressing ventral dura in all directions, it was capable of
treating degenerative disease like vertebral posterior osteophytes, and migrated disc herniation and
intervertebral disc calci�cation, while these special situations were limited by Heo’s technique.12 However,
special attention should also be paid in our technique. On one hand, to perform OLIF combined with
PTED, previous experience with PTED is required. In our patients, additional PTED was performed by an
expert endoscopic spine surgeon. On the other hand, OLIF combined with PTED has limitation in
decompressing dorsal dura, it may not be eligible for facet joint hypertrophy and ligamentum �avum
calci�cation or ossi�cation.

Nevertheless, several potential study limitations also need to be acknowledged. Firstly, the study was
retrospective by design and had a small sample size, however, the incidence of such diseases is relative
low. Besides, our technique still required randomized controlled trial with other interbody fusion future.
More importantly, for the patients underwent OLIF along with PTED and percutaneous pedicle screw
�xation, though these techniques are all minimally invasive, they together may increased operation time.
Further randomized studies with a larger sample size and a longer follow-up period are needed to
demonstrate this issue.

Conclusions
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OLIF combined with PTED can successfully enables direct neural decompression without posterior
decompressive procedures and provide a satisfactory outcome. It can overcome the limitations of OLIF
and might be an alternative minimally invasive surgical option for properly selected patients.
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Figures



Page 12/13

Figure 1

Male, 53 years old, complained low back pain with neurogenic intermittent claudication and radicular
pain of right lower extremity, and the radicular leg pain did not relieved after resting. The patient suffered
from I°lumbar degeneration spondylolisthesis, spinal stenosis with a concomitant right intervertebral
foramen type prolapsed disc herniation (a-c), and then received PTED removing diseased nucleus
pulposus in local anesthesia (d-f) and OLIF in general anesthesia (g-i). After surgery, the position of cage
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was immediately presented in anteroposterior and lateral �lm (j,k). By 3 months postoperation, CT
scanning showed stable position of cage and partial synostosis formation (l).


