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Abstract
Objectives: To compare outcomes after oblique lateral interbody fusion (OLIF) versus minimally invasive
transforaminal lumbar interbody fusion (MISTLIF) with bilateral decompression via unilateral approach
for treating mild to moderate symptomatic degenerative lumbar spinal stenosis (DLSS).

Methods: We retrospectively compared patients who underwent single-level (L4/5) OLIF with an age-, sex-,
and segment-matched MISTLIF with bilateral decompression via unilateral approach cohort.
Perioperative data were collected for the operative time, intraoperative blood loss, drainage in the �rst
postoperative day, postoperative hospital stay, cost, intraoperative �uoroscopy, and complications.
Lumbar radiographs were measured for changes in posterior intervertebral space height (PISH),
intervertebral space foramen height (IFH), intervertebral foramen area (IFA), and area of   the spinal canal
(ASC). Clinical and psychological outcomes included the visual analog scale (VAS), Oswestry Disability
Index (ODI), and hospital anxiety and depression scale (HADS).

Results: 35 OLIF patients were compared with 35 MISTLIF patients in L4/5 DLSS. The OLIF group had
shorter bedtime, postoperative hospital stays, less intraoperative and postoperative blood loss (all
P<0.05), but had more times of intraoperative �uoroscopy, longer operative time, and higher cost (all
P<0.05). The complication rates were equivalent (OLIF vs MISTLIF: 22.86% vs 17.14%). PISH
(11.94±1.78mm vs 9.42±1.94mm, P<0.05), IFH (23.87±3.05mm vs 21.41±2.95mm, P<0.05), and IFA
(212.14±51.82mm2 vs 177.07±51.73mm2, P<0.05) after surgery were signi�cantly increased in the OLIF
group. The ASC was increased signi�cantly after the operation in both groups, but the ASC in the MISTLIF
group was increased signi�cantly more than that in the OLIF group (450.04±66.66mm2 vs
171.41±58.55mm2, P<0.05). The lumbar VAS scores at 1 month (1.89±0.87 vs 2.34±0.84, P=0.028) and 6
months (1.23±0.97 vs 1.80±0.99, P=0.018) after operation in the OLIF group were signi�cantly lower.
There were no signi�cant differences in lower extremity VAS and ODI scores between the two groups.
Compared with MISTLIF group, HADS scores on postoperative day 3 (2.91±1.46 vs 4.89±1.78, P<0.05)
and prior to hospital discharge (PTD) (2.54±1.38 vs 3.80±1.78, P=0.002) in the OLIF group were
decreased signi�cantly.

Conclusions: OLIF showed more advantages of less surgical invasion, lower incidence of postoperative
low back pain, faster postoperative recovery, and less anxiety compared with MISTLIF. Regardless of cost,
OLIF seems to be a better option to treat mild to moderate symptomatic DLSS.

1. Introduction
Degenerative lumbar spinal stenosis (DLSS), which mostly occurred in elderly patients over the age of 65
years, is one of the main causes of low back pain and lower extremity dysfunction [1]. When the
conservative treatment is ineffective or the symptoms are further aggravated, decompression and fusion
become necessary treatment. The �rst-hand systematic evidence from the Swedish Lumbar Spine Study
Group (SLSSG) suggests that lumbar fusion surgery has better clinical outcomes concerning reducing
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symptoms and improving limb function than nonsurgical treatment, and the cost is less expensive than
conservative treatment in long-term follow-up [2, 3]. Therefore, lumbar interbody fusion is a determined
treatment for lumbar degenerative disease [4].

Posterior lumbar interbody fusion (PLIF) and transforaminal lumbar interbody fusion (TLIF) are common
surgical methods for the treatment of lumbar spinal stenosis. Traditional PLIF is limited by causing
iatrogenic injury to the paraspinal musculature, over dural extraction, and disruption of the posterior
tension band. In recent years, TLIF has been the most commonly used to treat DLSS. TLIF can obtain a
good decompression effect and maintain satisfactory spinal stability by resecting the bilateral facet
joints and part of the lamina, loosening surrounding �brous tissue, and implanting pedicle screws and
intervertebral cage. TLIF also can be performed via a minimally invasive surgical approach. Although
minimally invasive transforaminal lumbar interbody fusion (MISTLIF) can reduce the injury to the
posterior branch of the spinal nerve, reduce the denervation of multi�dus muscle and reduce the
incidence of intramuscular degeneration and necrosis [5], patients undergoing MISTLIF often suffer from
chronic back pain after surgery, which may be due to the resection of paravertebral muscle and facet
joints [6]. The surgical method that can maximize the preservation of facet joints and reduce
paravertebral muscle injury is more helpful to reduce complications. Thus, more and more surgeons have
been seeking minimally invasive surgical methods for DLSS. MISTLIF with bilateral decompression via
unilateral approach can not only obtain good clinical effect but also preserve the contralateral articular
process and reduce the incidence of complications [7].

Oblique lateral interbody fusion (OLIF), another minimally invasive surgery, has recently been adopted by
spine surgeons as a minimally invasive and rigid �xation procedure for DDD. In OLIF surgery, spine
surgeons insert a large cage between the vertebrae to achieve indirect decompression through the
retroperitoneal space via the interval between the psoas muscle and major vessel assisted by the
retractor [8]. OLIF was reported with satisfactory e�cacy in lumbar degenerative diseases in cohort
studies [9]; however, no study compared its e�cacy with MISTLIF surgery with bilateral decompression
via a unilateral approach in DLSS. The present study evaluates the radiographic and clinical outcomes
after OLIF in comparison to an age-, sex-, and segment-matched cohort of patients undergoing bilateral
decompression via a unilateral approach MISTLIF for the mild to moderate symptomatic DLSS.

2. Materials And Methods

2.1 Ethics statement
This study was approved by the Medical Ethics Committee of our hospital and was conducted in
accordance with the Declaration of Helsinki. It was a retrospective cohort study comparing patients
under-going single-level OLIF versus MISTLIF with bilateral decompression via a unilateral approach at a
single center. The 2 cohorts were matched by sex, age, and segment. All the participants gave informed
consent before taking part.

2.2 Patients
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We retrospectively compared 35 patients who underwent single-level (L4/5) OLIF with an age-, sex-, and
segment-matched MISTLIF with bilateral decompression via unilateral approach cohort from November
2018 to January 2021. Inclusion criteria: (1) single-level DLSS (L4/5) con�rmed by imaging; (2) mild to
moderate symptomatic DLSS (Schizas [10]: B or C); (3) age > 18 years; (3) underwent MISTLIF with
bilateral decompression via a unilateral approach (MISTLIF group) or OLIF combined with posterior
�xation (OLIF group); (4) failure of conservative treatment. Exclusion criteria: (1) more than 2 segments
DLSS; (2) severe symptomatic DLSS (Schizas: D); (3) combined with previous lumbar surgery, fracture,
infection, or tumor; (4) combined with severe heart, lung, and brain diseases, coagulation dysfunction, etc.

2.3 Surgical Procedure

2.3.1 MISTLIF group
Each patient underwent tracheal intubation under general anesthesia. The pedicle position and the
surface projection of the screw insertion point were visualized under �uoroscopy, and a longitudinal
incision was made 1.5cm paralleled to the midline of the spinous process. The length of the incision was
approximately 3.0 cm. A guide rod and expansion tube were inserted to expand the area, and an
appropriate quadrant expandable channel was installed. The serpentine free arm was �xed, and
�uoroscopy was used to recon�rm the segment. After con�rming that the segment was correct, the soft
tissue of the lamina and the facet surface were removed. Under the microscope, the unilateral lamina,
superior and inferior articular processes, and intervertebral disc were removed, then the unilateral spinal
canal was decompressed. After that, an appropriately sized interbody fusion cage was placed. The
pedicle screw and the connecting rod were placed on the decompression side. The operating bed was
tilted to the opposite side, and the magni�cation and �eld of view of the microscope were adjusted. The
base of the spinous process and the contralateral part of the lamina was blurred away under the
microscope. A laminator was used to dissect the ligament until the contralateral never root was revealed.
Bleeding was controlled with bone wax or a bipolar hemostasis probe. After the nerve hook was used to
probe the contralateral nerve root, the contralateral decompression was completed. The pedicle screw
was �xed under the channel on the opposite side. Wound drainage was applied in all cases.

2.3.2 OLIF group
The procedure of OLIF was performed as reported by Fan [11]. In brief, the patient took the right lying
position after general anesthesia. C-arm X-ray �uoroscopy was used to determine the position of the
lumbar intervertebral disc. A 4-cm long incision was made 3.0-5.0cm forward of the midpoint of the target
intervertebral disc. Then separate the layers of abdominal muscles along the direction of the external
oblique, the internal oblique, and the transverse abdominal muscle, respectively, and expose the
retroperitoneal space. The abdominal aorta and anterior psoas major muscle were seen under direct
vision. The "peanuts" were used to bluntly separate the psoas major muscle in front of the vertebral body
until the target intervertebral disc was exposed. A working channel was placed and �xed after the correct
surgical segment was determined with the guide needle by the C-arm X-ray. The target segment
intervertebral disc was removed, then the cartilage endplate was scraped. The intervertebral space was
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enlarged by using the test model sequentially. A cage of appropriate height and length, which was �lled
with arti�cial bone, was knocked into the intervertebral space. After the position of the cage was
con�rmed well by the C-arm, close the incision layer by layer. Adjust the patient to a prone position and
perform posterior internal �xation with pedicle screw instrumentation through the space between the
multiple �ssures and the longest muscle. Whether to place the drainage tube in the surgical area
according to the bleeding condition in the operation.

2.4 Perioperative parameters
The perioperative clinical data of the patients were recorded, including the operative time, intraoperative
blood loss, drainage in the �rst postoperative day, postoperative bedtime, hospital stay, cost (total cost
and high-value medical consumables cost), intraoperative �uoroscopy, and complications.

2.5 Radiographic parameters
The imaging evaluation was performed using a PAC system. Posterior intervertebral space height (PISH),
intervertebral space foramen height (IFH), and intervertebral foramen area (IFA) were collected from X-ray
�lm. IFH has indicated the distance between the lower margin of the superior pedicle and the upper
margin of the inferior pedicle. IFA is measured from lateral X-�lm. The measurement methods of PISH,
IFH, and IFA were shown in Fig. 1. The area of   the spinal canal (ASC) was calculated from the mean value
of the three different slice areas from magnetic resonance imaging (MRI) in the axial view.

2.6 Clinical and psychological outcomes
Clinical outcomes were assessed using the visual analog scale (VAS), and Oswestry Disability Index (ODI)
preoperatively, at 1, 6, 12 months, and �nal follow-up. The hospital anxiety and depression scale (HADS)
[12] was used to evaluate the psychological outcomes of patients preoperatively, at 3 days after the
operation, and prior to hospital discharge (PTD).

2.7 Statistical methods
Statistical analysis of the data was performed using IBM SPSS 20.0 statistical software (International
Business Machines Corporation, Armonk, New York, USA). The measurement data are expressed as the
means ± standard deviations. The measurement data between the two groups were compared by
independent sample t-test. Multiple comparisons between samples were analyzed by analysis of variance
(ANOVA), the chi-square test, or Fisher’s exact probability test. Differences with two-tailed P values < 0.05
were considered statistically signi�cant.

3. Results

3.1 Demographics of patients
A total of 35 patients who underwent MISTLIF were compared with a matched cohort of 35 patients who
underwent OLIF both in the L4/5 segment. The mean age (62.86 ± 8.48years vs 64.40 ± 8.20years, P = 
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0.442) and gender distributions (21 female and 14 male patients) were expectedly similar between the
MISTLIF and OLIF groups. The BMI in the MISTLIF group was also comparable with the OLIF group
(24.79 ± 3.00 kg/m2 vs 24.81 ± 3.55 kg/m2, P = 0.979). There were no signi�cant differences in other
baseline demographic characteristics including the history of the disease, smoking history, follow-ups,
and neurological function between the 2 cohorts (Table. 1).

3.2 Perioperative characteristics of patients
OLIF group had signi�cantly shorter bedtime (2.51 ± 0.70d vs 4.54 ± 1.67d, P < 0.01), postoperative
hospital stay (6.17 ± 2.29d vs 9.23 ± 4.70d, P < 0.01), less intraoperative blood loss (62.86 ± 27.18ml vs
127.71 ± 57.40ml, P < 0.01), and postoperative drainage (41.40 ± 61.60ml vs 128.00 ± 73.00ml, P < 0.01),
but had more times of intraoperative �uoroscopy (25.17 ± 4.62 vs 19.20 ± 5.50, P < 0.01), longer operative
time 205.74 ± 38.80min vs 173.40 ± 32.10min, P < 0.01), and higher total cost (57794.63 ± 7602.26RMB
vs 44978.39 ± 9113.57RMB, P < 0.01) and high-value medical consumables cost (32241.22 ± 
4265.85RMB vs 21653.22 ± 3492.19RMB, P < 0.01) than the MISTLIF group (Fig. 2).

3.3 Radiographic results
Lateral X-rays showed that the PISH (11.94 ± 1.78mm vs 9.42 ± 1.94mm, P < 0.05), IFH (23.87 ± 3.05mm
vs 21.41 ± 2.95mm, P < 0.05), and IFA (212.14 ± 51.82mm2 vs 177.07 ± 51.73mm2, P < 0.05) after surgery
were signi�cantly increased in the OLIF group compared with those in the MISTLIF group (Figure.3). But
the PISH (9.42 ± 1.94mm vs 8.62 ± 2.43mm, P = 0.13), IFH (21.41 ± 2.95mm vs 21.75 ± 2.95mm, P = 0.63),
and IFA (177.07 ± 51.73mm2 vs 189.06 ± 46.80mm2, P = 0.313) in the MISTLIF group were not
signi�cantly increased after the operation compared with those before the operation (Table 2). Also, we
found that the PISH (6.57 ± 2.46mm vs 8.62 ± 2.43mm, P < 0.01), IFH (20.15 ± 3.57mm vs 21.75 ± 
2.95mm, P < 0.05), and IFA (163.11 ± 51.18mm2 vs 189.06 ± 46.80mm2, P < 0.05) in the OLIF group were
smaller than the MISTLIF group before operation (Fig. 3). There was no signi�cant difference in ASC
before operation between MISTLIF and OLIF group (Table 3). The ASC was increased signi�cantly after
the operation in both groups, but the ASC in the MISTLIF group was increased signi�cantly more than the
OLIF group (450.04 ± 66.66mm2 vs 171.41 ± 58.55mm2, P < 0.05; Table 3).

3.4 Clinical and psychological outcomes
No signi�cant differences were found in VAS scores (both lumbar and lower extremity) and ODI scores
between the two groups at preoperative, postoperative 12 months, and �nal follow-up (P < 0.05, Figs. 4
and 5). However, the lumbar VAS scores at 1 month (1.89 ± 0.87 vs 2.34 ± 0.84, P = 0.028) and 6 months
(1.23 ± 0.97 vs 1.80 ± 0.99, P = 0.018) after operation in the OLIF group were signi�cantly lower than those
in the MISTLIF group (Fig. 4). So did the ODI (Fig. 5). There were no signi�cant differences in lower
extremity VAS scores between the two groups at any follow-up point (P > 0.05, Fig. 4). There was no
signi�cant difference in HADS score between the MISTLIF and OLIF group preoperatively (8.43 ± 3.42 vs
7.94 ± 2.8, P = 0.519), which indicated that all patients felt anxious preoperatively (Fig. 6). However, the
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HADS scores on the postoperative day 3 (2.91 ± 1.46 vs 4.89 ± 1.78, P < 0.01) and PTD (2.54 ± 1.38 vs
3.80 ± 1.78, P < 0.01) in the OLIF group decreased signi�cantly compared with those in the MISTLIF group
(Fig. 6).

3.5 Complications
Considering complications, 8 patients (22.86%, 8/35) were found in the OLIF group, including 7 patients
with transient thigh �exion weakness and 1 patient with segmental artery injury. While 6 patients (17.14%,
6/35) with complications were found in the MISTLIF group, including 1 patient with the dural tear, 5
patients with paresthesia or radiculitis. Paresthesia or radiculitis was signi�cantly relieved after treatment
with nerve nutrition, dehydration, and hormones.

4. Discussion
Preserving the soft tissue envelope and understanding the anatomy and biology of the posterior spinal
musculature are key concepts in minimally invasive spine surgery [13]. Based on this concept, the
minimally invasive treatment of DLSS is applied. Many scholars have reported that MISTLIF through
bilateral decompression via unilateral approach has achieved good results in the treatment of DLSS [14–
16]. OLIF is a minimally invasive anterior retroperitoneal approach surgery, which has been very popular
in recent years. In OLIF surgery, the surgeon reaches the operative segment through the anatomical space
between the abdominal aorta and the psoas muscle via the retroperitoneal space and preserves the
integrity of the posterior structure of the spine. In this study, OLIF shows more advantages in the
treatment of single-segment lumbar spinal stenosis than MISTLIF.

OLIF had less bleeding and less postoperative drainage than MISTLIF. The possible reasons are as
follows: 1) The OLIF passes through the retroperitoneal approach to the disc, with few peripheral vessels,
which are easily protected under direct vision. 2) MISTLIF needs to open the spinal canal, which can
easily damage the venous plexus and cause bleeding; especially when contralateral decompression is
performed, effective hemostasis is di�cult. 3) Bony structural damage is avoided since laminectomy is
not required in OLIF. The decrease in the incidence of iatrogenic disturbance to the surrounding tissues
and nerves ultimately yields better outcomes in surgical bleeding [17]. The shorter postoperative hospital
stay and bedtime in the OLIF group were closely related to less intraoperative injury and less
postoperative drainage, which was controversial in previous studies [18–19]. Pain caused by injury to
paravertebral muscles and articular processes in the MISTLIF group was also responsible for increased
postoperative hospital stay and bedtime. However, the times of �uoroscopy were signi�cantly increased
in the OLIF group than those in the MISTLIF group. Possible reasons are as follows: 1) Repeated
�uoroscopy is required to determine the orientation and location of the cage during the OLIF procedure. 2)
Spine surgeons are familiar with posterior surgery and unfamiliar with lateral surgery. Therefore, the lack
of OLIF surgical experience is also the reason for the increase in �uoroscopy times. In contrast to
previous reports [20–21], the intraoperative time in the OLIF group was longer than in the MISTLIF group.
The possible reasons are as follows: 1) The time of repositioning and disinfection in the OLIF procedure
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was also included in the intraoperative time in our study. 2) The repeated intraoperative �uoroscopy,
surgeon’s expertise, and repertoire were the other related reasons. Higher cost in the OLIF group is mainly
related to high-value medical consumables (Cage and arti�cial bone). This shortcoming may limit the
widespread use of OLIF in the treatment of DLSS.

The most important treatment of DLSS is decompression by increasing the area of the spinal canal. OLIF
is an indirect decompression procedure, whereas MISTLIF is a direct decompression procedure. In our
study, both achieved effective decompression. In this study, although the preoperative PISH in the OLIF
group was smaller than that in the MISTLIF group, the postoperative PISH was found signi�cantly larger
in the OLIF group. The effective increment and maintenance of IFH and IFA in the OLIF group were closely
related to the increment of PISH. The possible reasons are as follows: 1) The cage, which was inserted
into the disc gap through the Kambin triangle in the MISTLIF procedure, is smaller than that in the OLIF
procedure. It is reported that the triangle between the exiting and traversing nerve roots above the superior
margin of the inferior pedicle is narrow. The triangle area is from 1.83 cm2 to 2.19 cm2 [22]. If the cage
was large in the MISTLIF procedure, the never roots were easy to injure. Thus the cage was con�ned by
the anatomy of the Kambin triangle and the PISH in the MISTLIF group was not larger enough. 2) In
MISTILF surgery, only one side of the facet joints was resected while the contralateral side was usually
preserved, so the intervertebral space may not be effectively expanded, especially for patients with facet
osteophytosis [23]. Although there was no signi�cant increase in PISH, IFH, and IFA in the MISTLIF group,
the postoperative spinal canal area was signi�cantly larger than that in the OLIF group, re�ecting the
advantage of direct decompression.

Postoperative pain relief and lumbar function recovery were the key focus of both the surgeons and
patients. In our study, VAS and ODI scores were signi�cantly decreased, especially in the �rst 6 months.
The symptoms were further improved over time in the follow-up periods and reached a steady state.
However, the lumbar VAS and ODI scores at 1 month and 6 months after operation in the OLIF group were
signi�cantly lower than those in the MISTLIF group, which was consistent with Kim's report [24]. The
reasons are as follows: 1) The paraspinal muscles are not separated from the bony structure, and there is
no damage to the posterior branch of the nerve, which reduces the denervation or fatty degeneration of
the paraspinal muscles, thereby reducing the incidence of lower back pain in the OLIF group [5, 25]. 2)
There was little iatrogenic damage to nerves and tissues around the spinal canal in the OLIF group [26].
Although there was no signi�cant difference in VAS and ODI scores of the lower extremity, we found that
there were more patients with transient thigh �exion weakness in the OLIF group. This was likely due to
genitofemoral nerve disturbance during the procedure, in which the disturbance is usually temporary and
reversible. Both the surgeon's skill and the patient's mental health in�uence the clinical outcome. The
quality of life of patients with lumbar spinal stenosis is closely related to their emotional status [27]. It is
reported that anxiety status after spinal surgery could lead to poor clinical outcomes [28]. Pain is
considered a psychosomatic factor that connects both the physical and psychological domains [29].
Thus the relief of postoperative pain also affects the psychological status. In our study, the HADS scores
on the postoperative day 3 and PTD in the OLIF group decreased signi�cantly compared with those in the
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MISTLIF group. This may be related to the lower lumbar VAS scores after operation in the OLIF group. In
addition to pain, other factors may also affect the psychological state of patients after surgery, such as
early getting out of bed, drainage, etc [30]. Shorter bedtime and hospital stay after operation, less
intraoperative blood loss, and postoperative drainage in the OLIF group would be other reasons.

This study also has some limitations. First, it is a retrospective cohort study, a double-blind randomized
control trial needs to be performed. Second, the surgeons and patients had a different understanding of
prognosis and treatment, which may affect the evaluation of results and cause bias. Third, the small
sample size and short follow-up period may have affected the strength of the statistical analysis.
Although OLIF could acquire good indirect decompression e�cacy, it is still necessary to extend the
follow-up period to con�rm this conclusion because the spinal canal could remodel during long-term
follow-up after surgery [31]. A high-quality study of a large sample size and long-term follow-up period is
still needed to compare the results of OLIF and MISTLIF.

5. Conclusion
Both OLIF and MISTLIF with bilateral decompression via unilateral approach are effective treatments for
mild to moderate symptomatic DLSS. While both OLIF and MISTLIF provide optimal clinical outcomes, in
comparison to an age-, sex-, and segment-matched MISTLIF cohort, OLIF showed the advantages of less
surgical invasion, lower incidence of postoperative low back pain, faster postoperative recovery, and less
anxiety in single-level DLSS. Regardless of cost, OLIF seems to be a better option to treat mild to
moderate symptomatic DLSS in modern days.
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Tables
Table.1

 Comparison of clinical features of patients in both groups
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MISTLIF OLIF P value

Gender(M/F) 35(14/31) 35(14/31) 1.000

Age year 62.86±8.48 64.40±8.20 0.442

History month 46.27±48.55 38.83±38.71 0.481

Follow-ups(month) 16.01±3.93 14.63±3.01 0.106

Smoking     0.164

Yes 4 1  

None 31 34  

Neurologic dysfunction     0.707

Sensory de�cits 5 6  

Motor de�cits 1 2  

Body mass index Kg/m2 24.79±3.00 24.81±3.55 0.979

  

Table.2 

Changes in radiological parameters in MISTLIF group

 Preoperation Postoperation P value

PISH(mm) 8.62±2.43 9.42±1.94 0.131

IFH(mm) 21.75±2.95 21.41±2.95 0.634

IFA(mm2) 189.06±46.80 177.07±51.73 0.313

 

 Table.3

 Comparison of ASC between MISTLIF and OLIF group

Preoperation Postoperation P value

MISTLIF(mm2) 127.45 ±38.58 450.04 ±66.66 0.000

OLIF(mm2) 137.31±67.83  171.41 ±58.55 0.028

P 0.457 0.000  
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Figures

Figure 1

Overview of the radiographic parameters of interest. Yellow arrow indicated PISH; Red arrow indicated
IFH; Yellow area indicated IFA.
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Figure 2

Comparison of the perioperative parameters between both groups. Comparison of intraoperative blood
loss (a), �rst day drainage (b), bedtime (c), hospital stays (d), operative time (e), intraoperative
�uoroscopy (f), high-value medical consumables cost (g), and total cost (h). * indicated P<0.05.
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Figure 3

Comparison of radiological parameters between MISTLIF and OLIF groups. Comparison of PISH (a), IFH
(b) and IFA (c) between two groups. * indicated P<0.05.

Figure 4

The VAS scores in both groups. a, the lumbar VAS scores. b, the lower extremity VAS scores. * indicated
P<0.05.
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Figure 5

Scores of ODI in both groups. The ODI scores decreased signi�cantly in the �rst 6 months after surgery in
both groups and continued to decline throughout the follow-up periods. * indicated P<0.05.
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Figure 6

Comparison of HADS scores between MISTLIF and OLIF groups. * indicated P<0.05.


