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Prospective Nonrandomized Analytical Comparative Study of
Clinicoradiological Relationship and Quality of Life between Lumbar

Interbody Fusion and Posterolateral Lumbar Fusion

Abstract

Study Design: This prospective, nonrandomized, analytic comparative study analyzed the outcome
of 100 patients who underwent spinal fusion surgeries (Posterolateral fusion (PLF) and posterior
lumbar interbody fusion [PLIF]) with 6 months of follow-up. Objective: The aim of our study
was to compare clinicoradiological outcome of the lumbar spinal fusion surgeries (PLF vs. PLIF/
transforaminal lumbar interbody fusion [TLIF]), to assess the quality of life pre- and post-operatively
in all patients, and to compare the results within the groups. Summary of Background Data: We
retrieved the articles related to posterolateral fusion (PLF) and PLIF/TLIF through computer-assisted
PubMed and Cochrane database search. Most of the studies in previous literature did not
show any significant difference in the success of fusion between the two groups. However,
the global outcome in terms of clinical and radiological parameters was good in all the studies.
Materials and Methods: Senior neurosurgeons who are part of the study treated 100 patients
presented with degenerative disc disease (DDD). Patients underwent two types of spinal fusion
surgeries: Posterolateral fusion (PLF) and PLIF/TLIF, and those two groups were compared for
clinicoradiological outcome, successful fusion, and quality of life at 6 months of follow-up. Results
were analyzed statistically using SPSS version 21.0 and presented in terms of frequency, percentage,
mean, and standard deviation. Measurements were compared between groups using the Student’s
t-test (independent and paired) for normally distributed variables. Percentage was compared with
Chi-square test in various parameters. Statistical significance was determined with P values;
P < 0.05 was considered statistically significant. Results: Patients aged between 30and 65 years with
lumbar DDD who met the inclusion criteria were included in the study. Patients were operated for
1-3 vertebral levels and showed clinical satisfactory outcome on visual analog scale (P = 0.004) and
modified-Oswestry low back pain disability questionnaire (Oswestry disability index) (P = 0.000)
at 6 months as compared to the preoperative data, which was statistically significant. Radiological
outcome in terms of lumbar lordotic angle (LLA, P = 0.000) and ratio of disc space height (DSH)
and height of immediate superior vertebral body (P = 0.000) at 3 months of follow-up was also
statistically significant. All of our patients showed a well-placed implant (screws and cage) in
the follow-up period. Our patients showed successful fusion more in the PLIF group (81.25%) as
compared to the PLF group (67.30%), but those results are not statistically significant (P = 0.112),
and all of our patients showed statistically significant difference (P = 0.000) in quality of life score
at 6 months of follow-up when compared with the preoperative score. Conclusions: We concluded
from our study and after the review of literature that the patients with lumbar DDD should undergo
spinal instrumentation surgery either PLF or PLIF as per the requirement as these surgeries provide
good clinical and radiological outcomes in terms of pain, disability index, LLA, and maintenance of
DSH. Although both the groups have few degrees of risks and complications, these are not major
one and can be managed easily. The fusion rates are similar in both the groups (PLF and PLIF).
Quality of life index showed significant difference within 1 week, after 3 months, and after 6 months
of surgery in all of our patients.

Keywords: Degenerative disc disease, lumbar lordotic angle, Oswestry disability index, posterior
lumbar interbody fusion, posterolateral fusion, quality of life score, transforaminal lumbar interbody
fusion, visual analog scale
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Figure 1: (a) Lumbar lordotic angle measurement, (b) Measurement of disc
space height and height of immediate superior vertebral body

Figure 3: (a) Ischemic diagram, (b) Grade A, (c) Grade B, (d)Grade C, (e)
Grade D

Introduction

Low back pain is a common disorder affecting
approximately 80% of the population.!! Degenerative
lumbar spine disc disease is a common cause of disabling
pain which most of the people encounter sometime in
their life. Many a time, it requires intervention. There are
different types of symptoms and signs such as chronic low
back pain, sciatic pain, paresthesia, weakness, disturbance
of sphincters, and intermittent claudication seen in lumbar
degenerative disc disease (DDD).

In DDD, there is progressive deterioration of the
structures, wherein nuclear degeneration, nuclear prolapse
(due to increased nuclear pressure under mechanical loads),
nuclear fibrosis, disc resorption, loss of disc space, and
osteophyte formation occur. There are also facet joint
abnormalities, spondylolisthesis, and hypertrophy of
ligamentum flavum.

Objectives of the study
Primary objective

1. To compare the clinical and radiological outcome
of the mentioned surgical techniques — posterior or
transforaminal lumbar interbody fusion (PLIF/TLIF)

Figure 2: (a) Ischemic diagram, (b and c) brantigan, steffee, fraser 1, (d)
brantigan, steffee, fraser 2, (e) brantigan, steffee, fraser 3

with posterolateral fusion (PLF) used to deal with
lumbar degenerative spine diseases.

Secondary objectives

1. To assess the quality of life pre- and post-operatively in
all patients
2. To compare quality of life in both groups.

Materials and Methods

Ours is a prospective, nonrandomized, analytic,
comparative study, i.e., a quasi-experimental study on
clinical and radiological outcome of the patients who
underwent posterolateral fusion (PLF) and PLIF/TLIF)
at the Neurosurgery Department of Max Super Specialty
Hospital, West Block 1, Press Enclave Road, Saket,
New Delhi - 110 017, between July 2016 and December
2017 with 6 months of follow-up, and the surgery was
performed by anyone of the senior neurosurgeons who
were part of the study.

Inclusion criteria

1. Patients aged 30—65 years (male or female)

2. Patients with at least 6 months duration of low back
pain with or without leg pain

3. Patients with disc degenerative disease, with or without
disc hernia

4. Patients with degenerative
neurological symptoms

5. Symptomatic patients with the history of previous
lumbar noninstrumental spine surgery

6. Patients with lumbar canal stenosis involving one or
more disc levels.

spondylolisthesis ~ with

Exclusion criteria

1. Patients who have severe osteoporosis (T score-2.5 or
lower),

2. Patient having infection

3. Patient with underlying malignancy

4. Patient with psychosocial/behavioral disorders
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5. Patients with drug abuse
6. Patients with previous instrumented spine surgery
7. Patients with spinal fractures.

Preoperative variables included age, sex, medical history,
clinical findings, ratio of disc space height (DSH)
and immediate superior vertebral body height, level
involved, lumbar canal diameter, grade of lumbar
intervertebral disc degeneration, visual analog scale for
pain, Oswestry disability score,” and quality of life
score (QOLS) (EQ-5D-5L).1%

Patients were counseled in their native language regarding
their role in the study with respect to evaluating the
pre- and post-operative pain, disability, and QOLSs.

Indications for surgery were neurogenic claudication,
neurological deficits, degenerated disc with severe
persistent backache, high-grade slip with instability, and
back pain not relieved by conservative treatment.

Patients underwent two types of spinal fusion surgeries:
PLF and PLIF, and those two groups were compared for
clinicoradiological outcome, successful fusion, and quality
of life at 6 months of follow-up.

Study population

We included a total of 100 (30-65 years of age) who
presented with DDD, met our inclusion criteria, and were
admitted for spinal fusion surgeries (PLF/PLIF).

Sample size

The surrogate use for fusion was return to work.
The reason that we have used this for the calculation
of sample size is because Aygin et al. in 2014"
have reported this for comparing PLF group with
PLIF group. They reported that the percentage of
return to work in these two groups is 63% and 87%,
respectively. The difference thus is 24%. To be able
to detect this kind of difference with 80% power and
5% level of significance, the sample size comes to 50.
Hence, we proposed to cover these many cases (50) in
each group in our study. We have used the following
formula:

— — 2
(Za/2 \/27t|:1 - 71] Zﬂ\/ﬂ, [1 + T, J + [1 -, ])
62
Z .,=1.96 corresponding to 5% level of significance

Z,=0.84 corresponding to 80% power
Delta = Difference to be detected.
Data collection technique and tools

Preoperative variables were recorded including age, sex,
medical history, clinical findings, and type and grade of
spondylolisthesis. Patients were taken into confidence
after explaining the procedure and counseled in their
native language regarding their role in the study with

respect to evaluating the pre- and post-operative pain
evaluation.

Visual analog scale (VAS) and the modified-Oswestry
low back pain disability questionnaire provided a clinical
assessment before the surgery, within a week after surgery
and 3 months and 6 months after the surgery.

For radiological evaluation, X-ray films including
anterior-posterior and lateral (neutral, flexion, and extension)
were done both pre- and post-operatively (within 1 week
and at 3 months).

The DSH and the whole lumbar lordotic angle (LLA)
before surgery, within 1 week after surgery, and 3 months
after surgery were analyzed.

For the whole LLA, the angle formed by the upper endplate
of the L1 vertebral body and the upper endplate of the Sl
vertebral body was measured [Figure 1a].

The DSH was measured by the distance connecting
the line drawn on the upper and lower endplates of the
fusion segment and the center of the superior and inferior
endplates. Intervertebral disc height measurements were
calculated as the ratio between disc height and height of
the immediately superior vertebral body. Measurements
were done in the neutral position directly from plane
lateral lumbar radiographs. Calculation of a ratio in this
fashion obviates technical differences between plane films
performed at different times, which might influence absolute
measurements. The technique assumes that an individual’s
vertebral body height remains constant [Figure 1b].

Lumbar disc degeneration was seen in the T2-weighted
image of magnetic resonance imaging and is classified as
per the Pfirrmann classification [Table 1].1%!

At 6 months of follow-up, patients got the computed
tomography (CT) scan done for lumbosacral spine, and
the assessment was done according to the classifications as
already described in the review of literature, i.e., Brantigan,
Steffee, Fraser (BSF) for interbody fusion and Lenke’s
classification for posterolateral fusion.

Table 1: Pfirrmann classification
Grade Signal intensity of nucleus

Distinction between

pulposus nucleus and anulus
I Hyperintense or isointense to CSF  Clear

(bright white) and homogeneous
I Hyperintense or isointense to CSF  Clear

(white) and inhomogeneous

I Intermediate to CSF (light grey)
and inhomogeneous

v Hypointense to CSF (dark grey)
and inhomogeneous

A% Low intense to CSF (black) and
inhomogeneous

CSF — Cerebrospinal fluid
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Brantigan, Steffee, Fraser classification of posterior
lumbar interbody fusion success [Figure 2]

Brantigan, Steffee, Fraser-1

Radiographical pseudarthrosis is indicated by collapse of
the construct, loss of disc height, vertebral slip, broken
screws, displacement of the carbon cage, or significant
resorption of the bone graft, or lucency visible around the
periphery of the graft or cage.

Brantigan, Steffee, Fraser-2

Radiographical-locked  pseudarthrosis is indicated
by lucency visible in the middle of the cages with
solid bone growing into the cage from each vertebral
endplate.

Brantigan, Steffee, Fraser-3
Radiographical fusion

Bone bridges at least half of the fusion areca with at
least the density originally achieved at the surgery.
Radiographical fusion through one cage (half of the fusion
area) is considered to be mechanically solid fusion even if
there is lucency on the opposite side.

Lenke’s classification of posterolateral fusion success
[Figure 3]

* Grade A — Definitely solid with bilateral trabeculated
stout fusion masses present

* Grade B — Possibly solid with a unilateral large fusion
mass and a contralateral small fusion mass

* Grade C — Probably not solid with a small fusion mass
bilaterally

* Grade D — Definitely not solid with bone graft
resorption or obvious pseudarthrosis bilaterally.

We evaluated the quality of life of the patients at the time
of admission, within 1 week, 3 months, and 6 months
postoperatively. We used EQ-5D-5L health questionnaire as
well as EQ-VAS for this evaluation.

Data analysis

Results were analyzed statistically using Statistical Package
for the social sciences software version 21.0 (IBM, Armonk,
NewYork, United States, US) and presented in terms
of frequency, percentage, mean, and standard deviation.
Measurements were compared between groups using the
Student’s #-test (independent and paired) for normally distributed
variables. Percentage was compared with Chi-square test in
various parameters. Statistical significance was determined with
P values; P < 0.05 was considered statistically significant.

Results
Demographic profile
Age distribution

In our study, we included patients aged 30-65 years.

Patients of age group 61-65 years are more in both
groups — 33, i.e., 63% in PLF (n = 52) and 17, i.e., 35.4%
in PLIF (n = 48) group. The age distribution among the
groups is not statistically significant (P = 0.146) [Table 2].

Sex distribution

Overall female patients were more than the male
patients (55% vs. 45%) suffering from lumbar DDD. More
female patients underwent PLF surgery, i.e., 67.3%, while
male patients were more to undergo PLIF surgery, i.e.,
58.3%. When compared the two groups, the difference was
statistically significant (P = 0.01) [Table 3].

Preoperative assessment

All of our patients had a history of low back pain, but
27% of patients presented with leg pain along with
low backache (LBA), 58% of our patients also gave a
history of sensory symptoms such as numbness/tingling
sensation/paresthesias  which hampered their daily
activities, and only 5% of the patients had bladder bowel
involvement.

Operative parameters
Vertebral levels involved and operated

When we see the distribution of vertebral levels involved
in our patients, we found that L4-5 level was involved the
most, i.e., 24%, followed by L5-S1 (21%), L3-L5 (20%),
and L4-S1 (15%). Our PLF patients were operated
more at L3-L5 (38.4%) followed by L4-S1 (28.8%)
levels while PLIF patients were more operated at L4-5
level (50%) followed by L5-S1 (43.75%) level. Thus,
we can say that DDD involves lower lumbar levels
more (L3-S1) [Table 4].

Number of vertebral levels operated

In our study, single level was operated (49%) most
followed by 2 (36%) and 3 (15%) levels. All intervertebral
body fusions were done at single level.

Operation time

In our study, we found that in the PLF group, most of the
patients were operated for 2 or 3 vertebral levels, while all the
patients among the PLIF group were operated for single level.
Although the operation time in the PLF group for level 2 and
3 was 239.86 = 60.51 and 269.33 + 60.76 min, respectively,
which was more than the PLIF group operated for single
level, i.e., 208.44 + 54.90, the difference is not significant.
However, only one patient in the PLF group operated for
single level and the operation time was 180 + 0 [Table 5].

Intraoperative blood loss

In our study, most of the patients in two groups had
intraoperative blood loss under 500 ml. Of these two groups,
PLF group patients had more incidence of intraoperative blood
transfusion (13, i.e., 25%) as compared to PLIF group (3,
i.e., 6.3%) and this difference is statistically significant as
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VAS Score

Figure 4: (a) Visual analog scale score, (b) Oswestry disability index score

P value comes to 0.011. However, we have already seen in
our previous results that all the patients in PLIF group were
operated for single level, but PLF group patients were also
operated for 2 and 3 levels which may require more incidence
of blood transfusion during the procedure.

Complications

We observed in our study that intraoperative complications
were far more among the PLF group patients as compared to
the PLIF group. Using Chi-square test, we found that there
was statistically significant difference between two groups
in intraoperative complications (P = 0.011) while early and
delayed postoperative complications among the groups had
no statistically significant difference (P = 0.199 and 0.345,
respectively). In PLF group patients who had intraoperative
complications had prolong history, more number of levels
was involved which leads to much more adhesions and
thinning of dura, and intraoperatively, the incidence of
inadvertent dural tear occurred which was managed by
dural repair, but only one patient had CSF leak in the
postoperative period and was managed with re-exploration.
In the early postoperative period, i.e., within 1 month of
operation, two patients of PLF group required re-exploration
and readjustment of one or two pedicle screws. One patient
among PLIF group had radiculopathy after 12 months of
operation and later required adjacent level microdiscectomy.
Rest of the patients had surgical site wound infections, and
most of them were managed conservatively, but five of them
required re-exploration and resuturing [Table 6].

Table 2: Age distribution

Age (years) Number of patients (%)

PLF PLIF
30-35 1(1.9) 3(6.3)
36-40 2 (3.8) 4 (8.3)
41-45 1(1.9) 4 (8.3)
46-50 6 (11.5) 6 (12.5)
51-55 5(9.6) 8 (16.7)
56-60 4(7.7) 6 (12.5)
61-65 33 (63.5) 17 (35.4)

PLF — Posterolateral fusion; PLIF — Posterior lumbar interbody
fusion

Table 3: Sex distribution
Sex PLF PLIF
Male Female  Male  Female
Number of patients (%) 17 (32.7) 35 (67.3) 28 (58.3) 20 (41.7)
PLF — Posterolateral fusion; PLIF — Posterior lumbar interbody fusion

Table 4: Operated vertebral levels

Vertebral level operated PLF (n=52), PLIF (n=48),
n (%) n (%)
L1-L2 0 0
L2-L3 0 1(2.1)
L3-L4 0 3(6.3)
L4-L5 0 24 (50)
L5-S1 1(1.9) 21 (43.75)
L1-L3 0 0
L1-L4 1(1.9) 0
L2-L4 1(1.9) 0
L2-L5 5(9.6) 0
L3-L5 20 (38.4) 0
L3-S1 9(17.3) 0
L4-S1 15 (28.8) 0

PLF — Posterolateral fusion; PLIF — Posterior lumbar interbody
fusion

Clinical outcome

We observed after 1 week, 3 months, and 6 months
postoperatively that all of our patients had statistically

significant ~ clinical  improvement in  terms  of
pain (P = 0.000, 0.009, and 0.004, respectively)
and disability index (P = 0.000, 0.000, and 0.000,

respectively). Paired f-test was used to get the given
results [Tables 7 and 8] [Figure 4a and b].

Radiological outcome
Lumbar lordotic angle

In our study, we found statistically significant difference in
LLA in X-ray of the lumbosacral spine. Paired #-test was
used to get the results and P value was found to be 0.000
at 1 week and 3 months of follow-up.
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Fusion rate

s Si iﬂ,, =
No. of patients percentage No. of patients percentage
PLF PLIF
E mSuccessul  m Not successful

Figure 5: (a) Chart showing successful fusion, (b) computed tomography scan of one of our patient showing successful fusion

Table 5: Operation time

Name of operation

Number of vertebral levels operated

Time of operation

Minimum Maximum Mean+SD
PLF 1 (n=1) 180 180 180+0
2 (n=36) 105 375 239.86+60.51
3 (n=15) 150 420 269.33+60.76
PLIF 1 (n=48) 120 360 208.44+54.90
2 (n=0) 0 0 0
3 (n=0) 0 0 0

PLF — Posterolateral fusion; PLIF — Posterior lumbar interbody fusion; SD — Standard deviation

Table 6: Complications

Operation Complications Intraoperative Early postoperative Delayed postoperative
PLF Number of patients (%) 9(17.3) 4(7.6) 2(3.8)
PLIF Number of patients (%) 1(2.1) 1(2.1) 4(8.3)
P 0.011 0.199 0.345

PLF — Posterolateral fusion; PLIF — Posterior lumbar interbody fusion

Placement of implants

All of our patients had proper placement of screws
with length >2/3 and proper placement of cage except
two patients, which we already discussed under early
postoperative complications had misplaced screws. They
were managed by re-exploration and readjustment of
SCrews.

Ratio of disc space height and height of immediate superior
vertebral body

Ratio of DSH and immediate superior vertebral body was
increased at all levels within 1 week and at 3 months
postsurgery with P = 0.000 and 0.000, respectively. Paired
t-test was used to get the given results.

Fusion grade

At 6 months of follow-up, we assessed the patients with
CT scan and BSF Grade 3 was labeled as successful fusion
in PLIF group and patients with Lenke’s Grade A and B
were labeled as successful fusion in PLF group patients,
while patients with BSF Grade 1 and 2 in the PLIF group

and Lenke’s Grade C and D were labeled as unsuccessful
fusion. We found that the successful fusion was more
among the PLIF group patients, i.e., 81.25%, than the
PLF group patients, i.e., 67.30%, although there was no
statistically significant difference among the two groups as
P value was 0.112 [Table 9] [Figure 5a and b].

Quality of life

We assessed the QOLS in all patients at the time of
admission, within 1 week after operation, after 3 months
of operation, and at 6 months after operation. We analyzed
our data using paired #-test to find the mean value and
standard deviation. After analysis, we found that there
was statistically significant difference in the score at all
three times (P = 0.000 in all) as compared to score in the
preoperative period [Table 10].

Discussion

Chronic LBA is one of the most common problems
that the patient presents with to the outpatient.
With changing lifestyle, sedentary work, and aging
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population, more and more patients are presenting with
chronic LBA.

Recent advances in spine surgeries for degenerative spine
diseases have shown reasonable pain relief and functional
outcome of the patient. Although interbody fusion by
conventional posterior approach is widely practiced, there
is higher incidence of several complications resulting
from severe muscle damage and blood loss due to the
dissection and retraction of broad muscular and soft
tissues.

Literature points out the fact the PLIF is superior
to PLF in DSH maintenance and demonstrates a
tendency toward higher fusion rates, but the results
are not statistically significant. Despite a large
number of publications of outcomes after spinal
fusion surgery, there is still no consensus on the
efficacy of several different fusion methods. The
data to support an improved outcome with interbody
fusion as compared with PLF are scarce. There
are less data comparing the clinicoradiological
outcome of interbody fusion (PLIF/TLIF) versus
posterolateral fusion (PLF). Most of the studies are

Table 7: Clinical outcome in terms of pain

VAS Mean+SD P
Preoperative 6.85+1.67

Within 1 week of operation 2.48+1.35 0.000
After 3 months of operation 1.42+0.91 0.009
After 6 months of operation 0.62+0.61 0.004

VAS — Visual analog scale; SD — Standard deviation

Table 8: Clinical outcome in terms of disability index

ODI Mean=SD P
Preoperative 70.56+12.78

Within 1 week of operation 54.70+11.99 0.000
After 3 months of operation 47.05+10.24 0.000
After 6 months of operation 39.52+8.9 0.000

ODI — Oswestry disability index; SD — Standard deviation

Table 9: Radiological outcome in terms of successful fusion
Operation Fusion Successful Not successful
PLF Number of patients (%) 35 (67.30) 17 (32.69)
PLIF 39 (81.25) 9 (18.75)
PLF — Posterolateral fusion; PLIF — Posterior lumbar interbody
fusion

Number of patients (%)

Table 10: Assessment of quality of life

QOLS Mean+SD P
Preoperative 52.15+13.58

Within 1 week of operation 67.05+8.56 0.000
After 3 months of operation 72.05+7.00 0.000
After 6 months of operation 67.054+8.56 0.000

QOLS — Quality of life score; SD — Standard deviation

retrospective, while very few are prospective studies
comparing clinicoradiological outcome after spinal
fusion surgeries (PLF vs. PLIF). None of the study is
assessing and comparing the quality of life in spinal
fusion cases.

In this study, we have compared the clinical and
radiological parameters in patients who underwent
spinal fusion surgeries (PLF vs. PLIF/TLIF). We
also assessed and compared the quality of life in two
different groups.

We compared our study with the literature as shown in
Table 11.

Comparison of our study with the previous literature

Thus, we found that most of the previous literature includes
retrospective studies or review and meta-analysis, while
our study is a prospective nonrandomized study with a
sample size of 100 patients. Like other studies, our patients
who underwent <3 vertebral levels operated showed no
statistically significant difference in operation time, blood
loss, early and delayed postoperative complications, with
significant difference in intraoperative complications
among two groups (P = 0.011), but those patients had
prolonged history with more number of vertebral level
involvement which lead to much more adhesions and
thinning of dura causing inadvertent dural tear at the time
of neural decompression not at the time of instrumentation.
Those complications were managed by dural repair
intraoperatively except one case required postoperative
re-exploration and repair. Global outcome assessment
in terms of VAS score, Oswestry disability index score,
improvement in ratio of DSH/height of immediate superior
vertebral body, and lumbar lordosis angle (LLA) was
good in all of our patients, and there was no statistically
significant difference among the two groups. Fusion rates
were 67.3% in the PLF while 81.3% in the PLIF group, but
this difference was not statistically significant as P = 0.112.
None of the previous study assessed the QOLS while
we assessed as well as compared and found that QOLS
improved significantly at 6 months of follow-up when
compared with preoperative score as P value comes 0.000,
but there was no significant difference if compared among
the two groups.

Conclusions

We concluded from our study and after the review of
literature that the patients with lumbar DDD should
undergo spinal instrumentation surgery either PLF or
PLIF as per the requirement as these surgeries provide
good clinical and radiological outcomes in terms of pain,
disability index, LLA, and maintenance of DSH; although
both the groups have few degree of risks and complications,
these are not major one and can be managed easily. The
fusion rates are similar in both the groups (PLF and PLIF).
Quality of life index showed significant difference within

Asian Journal of Neurosurgery | Volume 15 | Issue 3 | July-September 2020 513



Agrawal, et al.: Discussing our study with the previous literature

uoIsny ApoqIojur Jequiny I0L1)S0J — AT Td ‘UOISNJ [€I91e[01)S0d — Td oJ1] Jo Afend) — OO ([eLn pajjonuod paziwopuey — 1Y IySoy ooeds osiq — HSA

sdnoi3 oy

Suowe jueoyrugIs sdnoi3 sdnoi3
A[reonsie)s ou A[reonsneys oy Suowre  oy) Juowre
g 700 u QOUQIQPIP OU  JUBOYIUSIS  JUBOYIUSIS
JueOYIUIIS juowoAordwr  Inqg o4¢ 18=A1Td  A[[eonsneis  A[[eonsneis syjuout S9  Sp=IITd PpozIiwepueIuou
ON [[e12A0 %€'L9=d1d ON oujngpoon 9 AI'ld< 41d & dITd PUe A1d -0€ ‘TS=ATd  2Andadsoiq Apms mQ
MOIAJL o 10 12
orusAs 10T tluexe
QOURIIJIP
QOURIQJIP JueOYIUSIS MOIAJL
JUBOYIUSIS ON ON dI'd Pue I1d 12t omwesAs 10T enireqdue)
QOUDIIJIP SISAJeue-ejou
JuBOYIUSIS pue MI1AdI
AI'ld> 41d ON oTeIsAS L10T [p11'[P 32 O]
uoneyerodoar AI'1d pue 41d [enIp 12
Toy3IH d1d< dI'1d STedA g PAIUSWNISUIION] el AFe}: IS 114 modreref
[en10 12
JAn0adsorg S10T mereqreq [V
sdnoi3
o) Suowe
JueoOYIUFIS
JueoyIugIs %¥6-%S T6=A11d Aqreonsness paziwopuer
ON %06=41d ou Inq poon) Iedk [ dIUAIJIP ON 09> 18 aAndadsoid ¥10T [11997T 00M
JueoyIuSIs 68=4I1d h=dI'ld
ON %18=41d s1eak 7 ‘Th=A1d oanoedsonsy 10T /v 12 UNSAY
sdnoi3
oY) Suowe
JuBOYIUSIS
ueoyIuSIS QOUDIYIP K[eonsnels paziwopuelr
ON JUBOYIUSIS ON ou jnq pooxr) sieak g 001 dAn0adsorg €102 7P 12 Koy
sdnoi3
o) Suowe
JuBOYIUSIS
JueOYIUSIS QOUDIIP A[reonsnels
ON JUBOYIUSIS ON ou jnq poon) siedak g  JTd Ul IO 0Ll aAadsonay 1102 PYLEZR N
§9°C6=dI'ld
JueoyIusIg %€'08=41d SIedA 8¢€1 600¢ 5177 72 Suay)
LT00=d  9OUSIJIp
JueOyIuSIs %L L6=AT1d HS@Uur  JuedyIugs dnoi3 SS=dI'1d
ON %9'68=4T1d  uononpay ON AI1d Ut 310N & AI'ld Pue 41d ‘Sp=1Td oanoadsonoy $00T ()P J2 1epr]
pajeaado
ELIGRI Y dwodno dn S[9AJ (u) dz18 uonedqnd
uoIsnuo) 100 djea uoIsny [edI30[0IpEA gD Mmoqo suoneddwo) [BIqIIIIA uonerndQ 98y ojdweg Apnys jo odAL,  jo awax aoyny

aanyea931] snoiadxd a3y} yyim Apnjs ano jo uosriedwo)) : 1 d[qeL,

Asian Journal of Neurosurgery | Volume 15 | Issue 3 | July-September 2020

514



Agrawal, et al.: Discussing our study with the previous literature

1 week, after 3 months, and after 6 months of surgery in all
of our patients.

Recommendations

At present, spinal instrumentation surgeries give good
clinicoradiological outcome to the patients suffering from
DDD and improve their quality of life.
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