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Comparative study of clinical effects between oblique lumbar
interbody fusion (OLIF) and lateral lumbar interbody fusion (LLIF)
in the treatment of degenerative disc disease of the lumbar spine
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ABSTRACT

Objective: To compare the clinical effects of oblique lumbar interbody fusion (OLIF) and lateral lumbar interbody
fusion (LLIF) in the treatment of degenerative disc disease of the lumbar spine.

Method: This was a retrospective study. The clinical data of 80 patients with lumbar disc degenerative disease
who underwent surgery in Affiliated Hospital of Beihua University from May 2018 to May 2023 were selected. The
patients were divided into LLIF group and OLIF group according to surgical methods. Compare the 36-ltem Short-
Form Health Survey(SF-36), Visual Analog Scale(VAS) scores, Oswesterly Disability Index(ODI), Japanese Orthopedic
Association(JOA) scores, Cobb angle, and intervertebral height changes between two groups of patients pre- and
posttreatment, and evaluate the differences in clinical efficacy and surgical complications.

Result: Postsurgery, the SF-36 score, VAS score, ODI index, and JOA score of two groups were significantly better than
presurgery(p<0.05); After three months of treatment, the improvement in OLIF group was better than LLIF group(p<0.05),
while there was no statistically significant difference between the two groups at six months postsurgery(p>0.05). Six
months postsurgery, the intervertebral space height and Cobb angle of the two groups were significantly improved
compared to presurgery (p<0.05), but there was no significant difference between the groups(p>0.05). There was no
difference in clinical efficacy and incidence between the two groups(p>0.05).

Conclusion: LLIF and OLIF may be both safe and effective minimally invasive surgical methods for the treatment of
degenerative disc disease of the lumbar spine.
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In recent years, oblique lumbar interbody fusion
(OLIF) and lateral lumbar interbody fusion (LLIF)
have been widely used in clinical practice. However,
there are few comparative studies on the clinical
outcomes and complications between OLIF and LLIF.
Therefore, this study aimed to compare the clinical
and radiographic outcomes of these two surgical
techniques in the treatment of lumbar DDD, evaluate
their specific indications and potential technical risks,
and accumulate experience for the clinical application
and promotion of these techniques.

METHODS

A retrospective analysis was conducted on clinical
data of patients who underwent surgical treatment for
Degenerative disc disease (DDD) at Affiliated Hospital
of Beihua University from May 2018 to May 2023, and
the 80 patients were divided into LLIF group (n=40) and
OLIF group (n= 40) According to the different surgical
methods.

Ethical Approval: The study was approved by the

Institutional Ethics Committee of Affiliated Hospital of

Beihua University (No.:2023-25; date: April 18, 2023),

and written informed consent was obtained from all

participants.

Inclusion criteria:

* Patients with discogenic low back pain who did not
respond to conservative treatment.

e Age between 18 and 80 years old.

* Patients with Pfirmann score of > 3 for intervertebral
disc degeneration;

* Patients with chronic axial pain in the lumbar region
aggravated by prolonged standing and/or activity.

e Patients who underwent single-level or two-level
surgery.

Exclusion criteria:

e Patients who underwent surgery involving more
than two levels.

e Patients with spinal deformity accompanied by
overall sagittal plane imbalance.

* Patients with nerve root pain caused by lumbar disc
protrusion or spinal canal stenosis.

* Patients with concomitant fractures.

e Patients with coronary heart disease, diabetes and
other basic diseases.

Titanium or PEEK cages were used for fusion, and
autogenous iliac bone graft was used to fill the cages.
Spinal stability was achieved by placing percutaneous
pedicle screws. All patients were treated with cage by
strictly trained personnel, and the researchers were
proficient in both fixation methods. After the operation,
drugs should be administered for anti-infection and pain
relief.

Imaging examinations included preoperative and
postoperative lumbar spine anteroposterior and lateral
X-rays in flexion and extension positions. CT and MRI
scans were also performed to assess the condition of
the lumbar spine, spinal stability, and local major blood
vessels. Both groups were followed-up for six months.
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All operations were performed by the same group of
doctors, which has been described in the text.

Outcome Measures: The Medical Outcome Study 36-
item Short-Form Health Survey (SF-36)"° was used to
evaluate the patients’ quality of life before surgery, as
well as at three months and six months postoperatively.
The visual analogue scale (VAS), Oswestry Disability
Index (ODI), and Japanese Orthopaedic Association score
(JOA) were used to assess the functional outcomes of the
lumbar spine in both groups of patients. The degree of
improvement in lumbar spine imaging was evaluated by
measuring the Cobb angle and intervertebral height of
the fused segment using X-rays taken before surgery and
at six months postoperatively.

Intervertebral height was defined as the length of

the line connecting the midpoint of the upper endplate
of the superior vertebra and the midpoint of the lower
endplate of the inferior vertebra. The clinical efficacy at
six months after treatment was evaluated according to
the MacNab criteria for lumbar spine function: Excellent:
pain-free, able to perform normal activities; Good:
symptoms relieved, occasional pain, limited activity;
Fair: some improvement in function, significant pain,
unable to perform normal activities; Poor: no change or
worsening of symptoms. The excellent and good rates
were calculated as the percentage of patients achieving
excellent and good outcomes. The intraoperative and
postoperative complications were also compared
between the two groups.
Statistical analysis: Statistical analysis was performed
using SPSS 21.0 software. The sample size is estimated by
95% confidence interval, quantitative data were expressed
as mean * standard deviation (¥%S), and t-tests were
used for between-group comparisons, two independent
sample t test was used. Qualitative data were expressed
as frequencies and percentages (%), and Chi-square tests
were used for between-group comparisons. P<<0.05 was
considered statistically significant.

RESULT

In the LLIF group, there were 23 male patients and
17 female patients, with an age range of 23 to 72 years
old and a mean age of 47.00 + 11.46 years old. A total
of 54 segments were treated, with 4 segments at L1/2,
8 segments at L2/3, 14 segments at L3/4, 16 segments
at L4/5, and 12 segments at L5/S1. In the OLIF group,
there were 29 male patients and 11 female patients,
with an age range of 25 to 71 years old and a mean age
of 47.48 + 11.93 years old. A total of 60 segments were
treated, with 5 segments at L1/2, 7 segments at L2/3, 15
segments at L3/4, 18 segments at L4/5, and 15 segments
at L5/S1. There were no significant differences in
general information between the two groups (p>0.05),
indicating comparability, Table-I.

There was no statistically significant difference in
preoperative SF-36 scores between the two groups
(p>0.05). Postoperatively, both groups showed significant
improvement in SF-36 scores compared to preoperative
scores (p<0.05). At three months postoperatively, the

www.pjms.org.pk 2239



The treatment of degenerative disc disease of the lumbar spine

Table-I: General information of patients in the two groups.

LLIF Group OLIF Group t/x2 P
Age (years) 47.00+11.46 47.48+11.93 0.182 0.856
Gender (Male/Female) 23/17 29/11 1.978 0.160
Duration of Symptoms (years) 14.13+1.49 13.73+1.81 1.079 0.284
Weight (Ksg) 82.76+3.50 83.04+3.27 0.367 0.715
Treated Segments 0.348 0.986
L1/2 4 5
L2/3 8 7
L3/4 14 15
L4/5 16 18
L5/S1 12 15

Table-1I: Comparison of SF-36 Scores before and after Surgery in the Two Groups (X£5).

Group Preoperative 3 Months Postoperative 6 Months Postoperative
LLIF Group 51.88+0.76 60.2841.11 80.00+1.48
OLIF Group 52.03+0.53 66.30+2.31 80.23+1.35

t 1.026 14.862 0.709

P 0.308 0.000 0.480

OLIF group showed a significantly greater improvement
in SF-36 scores compared to the LLIF group (p<0.05),
while at the final follow-up, there was no statistically
significant difference in SF-36 scores between the two
groups (p>0.05), Table-IL

There was no statistically significant difference in
preoperative VAS scores, ODI index, and SF-36 scores
between the two groups(p>0.05). Postoperatively, both
groups showed significant reductions in VAS scores

and ODI index, and significant improvements in JOA
scores compared to preoperative values(p<0.05). At three
months postoperatively, the OLIF group demonstrated
a significantly greater improvement in VAS scores,
ODI index, and SF-36 scores compared to the LLIF
group(p<0.05), while at six months postoperatively, there
were no statistically significant differences in VAS scores,
ODI index, and SF-36 scores between the two groups
(p>0.05), Table-III.

Table-III: Comparison of VAS Scores, ODI Index, and JOA Scores before and after Surgery in the Two Groups (7+S).

VAS Scores ODI Index JOA Scores
Group 3 Months 6 Months 3 Months 6 Months 3 Months 6 Months
Preop- P Preop- Preop-
; ostopera-  Postop- ! Postopera- Postopera- ! Postop-  Postopera-
erative . . erative . . erative . .
tive erative tive tive erative tive
LLIF 6.18% 3.45+ 0.60+ 4273+ 22.08+ 223+ 7.98+ 20.03+ 24.90+
Group 0.81 0.50 0.50 1.20 1.37 0.58 0.80 1.33 1.37
OLIF 620+ 223+ 0.50% 42.68 = 21.50+ 213+ 770+ 20.98+ 25.03+
Group 0.56 0.42 0.51 1.29 1.18 0.33 0.88 1.23 1.12
t 0.160 11.778 0.892 0.180 2.017 0.948 1.460 3.317 0.446
P 0.873 0.000 0.375 0.858 0.047 0.346 0.148 0.001 0.657
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Table-1V: Comparison of Lumbar Radiographic Parameters between the Two Groups (Z+£5).

Intervertebral Height (mm) Cobb angle (°)
Group
Preoperative 6 Months Postoperative Preoperative 6 Months Postoperative
LLIF Group 7.28+0.84 10.55+£0.55 8.27+0.32 12.42+0.51
OLIF Group 7.13+0.72 10.84+0.84 8.36+0.32 12.52+0.29
t 0.848 1.846 1.196 1.020
p 0.399 0.069 0.235 0.311

There was no statistically significant difference in pre-
operative intervertebral height and Cobb angle between
the two groups (p>0.05). At six months postoperatively,
both groups showed significant improvements in in-
tervertebral height and Cobb angle compared to preop-
erative values (p<0.05), but there was no statistically sig-
nificant difference between the groups (p>0.05), Table-IV.

At six months postoperatively, the excellent and
good rates of surgical outcomes in the OLIF group was
92.50%, which was significantly higher than the 77.50%
in the LLIF group, but the difference was not statistically
significant (p>0.05), Table-V.

The OLIF group had seven cases of complications, in-
cluding four cases of transient nerve injury, two cases of
dural laceration during surgery, and one case of left iliac
vein rupture during surgery. The LLIF group had 11 cas-
es of complications, including two cases of intervertebral
space infection, four cases of dural laceration during sur-
gery, three cases of nerve root injury, and one case each
of peritoneal laceration and lower limb venous throm-
bosis. The incidence of complications in the OLIF group
was 17.50%, which was lower than the 27.50% in the LLIF
group, but the difference between the two groups was
not statistically significant (x?>=1.147, P=0.284).

DISCUSSION

The results of this study showed that at six months
after surgery, the intervertebral space height and Cobb
angle of the two groups of patients were significantly
improved compared to before surgery (p<0.05), but
there was no statistically significant difference between
the groups (p>0.05). Both LLIF and OLIF surgical
methods can restore intervertebral space height and
correct the Cobb angle of the spine. This is mainly

because before the implantation of the intervertebral
fusion cage, both LLIF and OLIF surgeries can cut off
the contralateral osteophyte, increase intervertebral
mobility, and thus restore intervertebral space height
and correct coronary deformities after the implantation
of the intervertebral fusion cage.

Lumbar fusion technology is a commonly used meth-
od for treating degenerative diseases of the lumbar
spine. Standard posterior or anterior approach opening
or minimally invasive surgery can achieve a higher rate
of interbody fusion.! At present, LLIF/OLIF technol-
ogy is an emerging minimally invasive surgery that can
achieve good intervertebral fusion and correct deformi-
ties, with low surgical complications.? The results of this
study showed that the SF-36 score'®, VAS score, ODI in-
dex, and JOA score of the two groups of patients were
significantly improved after surgery (p<0.05), and pain
was significantly relieved (p<0.05). In the short term, the
improvement of SF-36 score, VAS score, ODI index, and
JOA score in the OLIF group was better than that in the
LLIF group (p<0.05), which may be due to frequent pain
caused by continuous thigh numbness and lumbar mus-
cle contracture in some patients in the LLIF group after
surgery. However, there was a significant difference be-
tween the two groups of patients after long-term observa-
tion (p>0.05). The long-term efficacy of the two surgical
methods, LLIF and OLIF, is basically equivalent. This is
consistent with the results of multiple studies,"*" indicat-
ing that the use of LLIF/OLIF in the treatment of lumbar
degenerative diseases can achieve good clinical results.
However, LLIF can cause damage to the lumbar muscles
and large blood vessels.’® OLIF enters the target interver-
tebral disc space through the peritoneum and psoas major
muscle space, without invading the psoas major muscle."”

Table-V: Comparison of Clinical Outcomes between the Two Groups [n, (%)].

Group Excellent Good Fair Poor The excellent and good rate
LLIF Group 22 (55.00) 9 (22.50) 7 (17.50) 2 (5.00) 31 (77.50)
OLIF Group 25 (62.50) 12 (30.00) 2 (5.00) 1 (2.50) 37 (92.50)
Ve 3.529
p 0.060
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However, there are literature reports that LLIF is
superior to OLIF in correcting coronary segmental
deformities and can effectively improve Cobb angle, while
OLIF has a better ability to correct convex deformities
than LLIF.™ This difference may be related to OLIF’s
resection of the anterior longitudinal ligament. Related
reports have shown that surgical complications have
occurred in both LLIF and OLIF groups. In this study,"
both groups of patients also experienced complications,
and the incidence was not significantly different (p>0.05),
which is similar to the results reported in related studies.

Osteoporosis or excessive intraoperative damage to
the endplate can lead to serious complications such as
fusion cage settlement or collapse. However, we did
not observe fusion vessel settlement in our study, which
may be related to our shorter follow-up time. Therefore,
for patients with severe osteoporosis, the postoperative
intervertebral fusion cage is prone to sinking, and it is not
recommended to use LLIF/OLIF.”

Limitations: Due to the retrospective nature of this
study, there are limitations such as a relatively small
sample size of selected case data and a relatively short
follow-up time. LLIF cannot be performed in patients
who require posterior peritoneal surgery or have
retroperitoneal abscesses or abnormal vascular anatomy.

CONCLUSIONS

In conclusion, LLIF/OLIF surgical approaches
should be considered safe and effective methods for
treating isolated lumbar degenerative diseases. Both
approaches may effectively improve patients’ clinical
symptoms and radiographic manifestations, thereby
enhance their quality of life.
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