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ORIGINAL ARTICLE

Evaluation of Transpedicular Screws Fixation With
Posterior Interbody Fusion by Cage in Management
of Lumbar Spondylolisthesis

Ibrahim Gamil Ewiss, Ahmed Ibrahim Rewehy, Kamal Abdul-Malik Ali Mohamed*

Department of Neurosurgery, Faculty of Medicine for Boys, Al-Azhar University, Cairo, Egypt

Abstract

Background: Lumbosacral spondylolisthesis is a common pathology characterized by single or multi-level slippage of
lumbar vertebra over the other and may be associated with spinal canal stenosis and neural foramina compromization
and may be presented by lower back pain, radicular pain, or neurogenic claudication pain. For the management of
lumbar spondylolisthesis, a number of surgical techniques have been suggested, however there is still debate about the
best surgical approach.
Aim and objectives: To evaluate the effectiveness of posterior interbody fusion by cage with transpedicular screws

fixation in the treatment of lumbar spondylolysthesis.
Subjects and methods: This was Prospective and Retrospective study, conducted on 25 cases with lumbar spondylo-

listhesis at Al-Azhar University hospitals and Damanhur Medical Institute hospital. All cases were subjected to: History
and clinical examination, Investigation by X-ray dynamic study, MRI lumbosacral Spain study, and Surgical techniques.
Results: There was statistically significant improvement in post-operative pain (after 1 week and after 6 months) of

visual analog scale score compared to preoperative visual analog scale.
Conclusion: Spondylolisthesis is managed mainly surgical in case of failure of conservative treatment. Trans-pedicular

fixation with inter-body fusion is an efficient method for the treatment of spondylolisthesis. Partial reposition of
spondylolisthesis with neural decompression makes it possible to avoid neurological complications.

Keywords: Lumbar interbody cage, Posterior lumbar interbody fusion, Spondylolisthesis

1. Introduction

A posterior deficiency in the vertebral body at
the pars inter articularis is referred to as

spondylolysthesis. Spondylolysthesis has taken
place if this instability causes the vertebral body to
translate.1

The subluxation of one vertebral body over
another in the sagittal plane is known as spondy-
lolisthesis. It stands for a specific and often occur-
ring mechanism of intervertebral instability.
Herbinaux, an obstetrician, first recorded a case of
lumbosacral spondylolisthesis in 1772. He observed
a bony protrusion anterior to the sacrum that

narrowed the pelvic outlet as a result of the forward
slide of L5 on the sacrum, making delivery difficult.2

Spondylolisthesis, a condition that may result in
low back discomfort, is the anterior or forward
displacement of one vertebra with respect to the
next lower vertebra. Congenital, isthmic, degenera-
tive, traumatic, pathologic, and postoperative types
of spondylolistheses include the displacement of
one vertebra from its neighboring lower vertebra.
Congenital, isthmic, degenerative, traumatic, path-
ologic, and postoperative spondylolisthesis are
some of the many types.3

About 5% of children in the pediatric population
have spondylolysthesis, with L5-S1 being the most
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often affected region. Regarding adult lumber, 5% of
men and 10% of women are found to have spon-
dylolysthesis without a pars deformity.4

Spondylolisthesis patients often complain of low
back discomfort, neurological problems, and/or
radicular symptoms. Most of the vertebrae in the
L3-S1 area are affected.5

Spondylolysthesis patients report pain that begins
as incidental and becomes worse with activities.
Repetitive extension, rotation, and return from a
flexed posture all aggravate pain; resting alleviates
it. The patient can mention radicular symptoms.6

Bilateral transverse processes are now fused dur-
ing posterior and posterolateral lumbar arthrodesis.
Modern bilateral posterolateral fusion (PLF) has a
reported fusion rate of 81e100% and a clinical suc-
cess rate of 60e98%.7

The purpose of the research was to evaluate the
effectiveness of lumber and lumbosacral spondylo-
listhesis treatment using transpedicular screws
fixing and posterior interbody fusion via cage.

2. Materials and methods

Prospective and Retrospective research on 25
cases with lumbar spondylolisthesis at Al-Azhar
University hospitals and Damanhur Medical Insti-
tute hospital.

2.1. Inclusion criteria

Patients diagnosed with spondylolisthesis above
within the age range of 20e5 years, both sexes, pa-
tients with extreme low back pain or severe symp-
toms of root compaction who did not have relief
from symptoms with conservative methods, and
patients diagnosed with both spondylolisthesis with
unsuccessful conservative therapy, consented to
surgery.

2.2. Exclusion criteria

Age under 20, low back pain lasting less than
three months, spondylolisthesis with no apparent
symptoms, grade 5 spondylolisthesis, and congen-
ital spinal abnormalities are all risk factors.
All cases are subjected to:

2.3. History taking

Personal history: Name, age, sex, occupation.
History of presenting condition: Onset of the illness:
(Acute - Gradual), course of the illness: Remission
and exacerbation and unremitting course: Station-
ary Progressive, duration of illness (months),

neurological deficit (back pain, motor deficits, sen-
sory deficits and sphincteric troubles).
Assessment of patient clinical improvement in

relation to pre-operative assessment with visual
analog scale (VAS) and oswestry disability index
(ODI) for pain and disability.
Visual Analog Scale (VAS): Pain intensity is

measured by the VAS. It is a continuous scale with
horizontal (referred to as the horizontal VAS) and
vertical (referred to as the vertical VAS) dimensions
that are typically 10 cm or 100 mm in length (Both
gradations are employed). The most popular an-
chors for the pain intensity scale are ‘no pain’ (score
of 0) and ‘worst pain conceivable’ (score of 10)
(Fig. 1).
Typically, respondents are asked to indicate their

present level of pain or their level of pain in the last
24 h. For this research, a new visual analog scale
(VAS, 0e10 cm) was created to offer a thorough
assessment of low back pain. In a recently devel-
oped detailed VAS, low back pain is separately
assessed while the patient is in three distinct
postural states: moving, standing, and sitting.

2.4. Oswestry disability index (ODI)

Researchers and disability assessors utilize the
ODI (also known as the Oswestry Low Back Pain
Impairment Questionnaire) as a very crucial in-
strument to assess a patient's long-term functional
disability. The evaluation is regarded as the ‘gold
standard’ for measuring low back functional
outcome.

2.5. Scoring instructions

The maximum score for each section is 5. If the
first sentence is marked, the section score is 0, and if
the final statement is marked, the section score is 5.
Following is how the score is determined if all 10
parts are completed: example: If one component is
missing or is not relevant, the score is computed as
follows: 16 (total scored), 50 (total potential score) x

Fig. 1. Visual Analog Scale (V.A.S) and Faces rating scale (FRS).
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100 ¼ 32%; otherwise, it is 16 (total scored), 45 (total
possible score) x 100 ¼ 35.5%. 10% points is the
smallest observable change (90% confidence). (A
change of less than this could be the result of
measurement mistake).

2.6. Walking distance

The patients were asked about the walking dis-
tance, how far were they able to walk in meters
before and after surgery.

2.7. Examination

General examinations to detect any associated
injury and assess fitness for surgery. Neurological
examination to evaluate the neurological status of
the patient as: Assessment of consciousness. Motor
system examination [muscle power in both right
and left sides using Medical Research Council scale
(MRC)]: Grade 0: absolute paralysis, Grade 1:
tangible or visible constriction, Grade 2: moving
actively, removing gravity, Grade 3: Active defiance
of gravity, Grade 4: acting actively against opposi-
tion and Grade 5: moving actively when facing stiff
opposition. Examination of sphincters including the
control of voiding urine. Examination of sensory
system including superficial and deep sensation.
Examination of the spine ‘back’ for: signs of trauma,
tenderness, spasm, gap, kyphotic or scoliotic de-
formities and limited movement. Sciatica clinical
examinations include:1- SLR test (straight leg raise)
The patient will be laying on his or her back for this
examination, elevating one leg at a time while
keeping the other flat or bent at the knee. Sciatica is
often diagnosed when the afflicted leg hurts when it
is lifted.2- The patient will be tested while sitting
straight and placing her hands behind her back. The
patient's hips sag forward (bends). One leg is
stretched as far as it can be and the neck is bowed
down with the chin touching the chest. Sciatica may
be present if this posture causes discomfort.

2.8. Investigations

Routine laboratory investigations: During preop-
erative preparation of the patients, all cases were
subjected to:
Complete blood picture, blood glucose, and liver

and kidney functions.
Bleedingandclottingprofiles, ECGandchestX - ray.

2.8.1. Imaging investigations
Plain X-ray of the lumbosacral spine anterior-

posterior & lateral views, flexion & extention.

Computed tomography lumbosacral spine gives
information about the bony part of the spine.
Magnetic resonance imaging of the lumbosacral
spine is very useful for evaluation of the spinal cord,
intervertebral discs and ligamentous state. DEXA
scan for evaluation of spine bone density.

2.8.2. Anesthesia
General anesthesia in all of cases, Intravenous

antibiotics should be given 30 min prior to incision.

2.8.3. Position
The patient is lying on their back with their

abdomen free, and their spine is bent to allow for
the opening of their interlaminar gaps.

2.9. Procedures

2.9.1. Bilateral laminectomy and discectomy
The incision is made longitudinally midline over

the spinous processes. The dissection was carried
down with electro cautery through the subcutane-
ous tissue until the thick white lumbosacral fascia
was reached. Electro cautery was used to expose the
posterior tip of the spinous process bilaterally. A
Kerrison punch was used to remove the inferior one
third of the lamina above from medial to lateral.
Curetting disc material and cartilage from the
vertebral endplate, final disc material is removed
and endplates prepared. All nuclear disc material is
removed to ensure good bone graft to vertebral
bone contact.

2.9.2. Pedicle screw fixation
1. ENTRY via the lateral side of the superior facet

at the base of the transverse process, where the
rostral-caudal axis of the transverse process meets
the sagittal plane. The position of the pedicle is
confirmed by palpation utilizing a probe inserted
into the spinal canal if a laminectomy has been done
at that level; otherwise, fluoroscopy is utilized.2.
TRAJECTORY a) For each level from L1 to L5, the
lumbar vertebral number multiplied by 5� de-
termines the approximate mediolateral trajectory.
Fluoroscopy is used to assess the angle of the screw
in the rostral-caudal direction, ensuring that its path
remains parallel to the vertebral endplate (for a
‘straight-ahead’ trajectory). Image-guided naviga-
tion may be used. b) S1 cranio-caudal trajectory: aim
for the sacral promontory (the anterior superior
edge of S1) 3.SCREWS major screw
diameter ¼ 70e80% of pedicle diameter. Length
should put tip 2/3 of the way across the VB (typical
screw lengths: 40e55 mm) except for S1, which are
usually only 35e40 mm long. To lessen the danger
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of harming the major vessels or abdominal viscera,
bicortical purchase or anterior VB penetrating
should be prevented (save for S1).4. ROD Typically
5e6.5 mm diameter.

2.9.3. Lumber interbody fusion
By conducting a broad laminectomy and bilateral

partial facetectomies, the intervertebral disc may be
seen and removed using the PLIF approach.

2.9.4. Follow up the patient
In this research, we assessed clinical and radio-

logical findings in our patients immediately
following surgery, one week later, and six months
later. We assessed clinical examination (by evalu-
ating subjective symptoms like low back pain and
radicular pain), clinical signs, outcome scores like
the VAS, Oswestry disability index, walking dis-
tance, and length of postoperative hospital stay, as
well as postoperative X-ray imaging after surgery.

2.10. Statistical analysis

Employing Microsoft Excel 2016 for Windows,
part of the Microsoft Office suite, 2016 of Microsoft
Corporation, United States, data was gathered,
coded, and then input as a spread sheet. IBM's
Statistical Package for Social Sciences (SPSS) was
employed to examine the data (Version 26.0 of IBM
SPSS Statistics for Windows. Armonk: IBM Corp).
The normality of the distribution was examined
using the Kolmogorov-Smirnov test. While cate-
gorical data was reported as numbers and percent-
ages, continuous data was expressed as
mean ± standard deviation, median, and IQR.
Substantial statistical values were defined as< 0.05.

3. Results

This prospective and retrospective study was
done among 25 cases with lumbar spondylolisthesis
at Al-Azhar University hospitals and Damanhur
Medical Institute hospital (Table 1).
Fig. 2.
The preoperative radiographic evaluation was

done for all patients and including: Regular static
and dynamic plain lumbosacral spine X-rays are
taken in the lateral view to check the spine for
anatomical variations and preoperative instability.
All patients will have a DEXA scan, C.T. lumbosa-
cral spine, and measurement of the fracture pars
interarticularis, pedicle diameter, and canal diam-
eter at the stenotic level. For all individuals exhib-
iting further signs of neural compression, a
lumbosacral spine MRI is recommended. The

majority of patients (76%) with spondylolisthesis at
the level of L4-L5 were identified by the imaging
data (Fig. 3).
Lumbosacral spine X-ray was done to control the

location of the fusion cage and the positioning of the
transpedicular screws. The results showed that the
level of interbody fusion by Cage was L4-L5 in 64%
patients, at L5-S1 in 12% patients, L3-L4, L3-L4/L4-
L5 and L4-L5/L5-S1 in 8% in each respectively
(Table 2).
Pre-operative pain on VAS score ranged from 7 to

9 point with median value of (7.64 ± 0.569), after one
week post-operative it was ranged from 2 to 7 with
mean value of (3.52 ± 0.918). While post-operative
pain on VAS score ranged from 1 to 7 point with
mean value of (2.32 ± 1.314) with mean difference
was 5.32 ± 1.345. Post-operatively (after 1 week and
after 6 months), there was statistically substantial
increase in pain of VAS score compared to preop-
erative VAS (Table 3).
The results showed that the level of fixation was at

L4-L5 in 64% patients, at L3-L4-L5 in 12% patients,
L4-L5-S1 in 8%, at L3- L4 in 4% patients and at L5-
S1 in 12% patients. The mean operation time was
95.59 ± 2.97 min and ranged from 85 to 120 min The
mean hospital stay was 2.37 ± 0.98 days and ranged
from 1 to 10 days (Table 4).
Pre-operative disability on Oswestry Disability

Index (ODI) ranged from 40% to 72% with mean
value of (52.16 ± 8.20), while after six months post-
operative it was ranged from 6% to 28% with mean
value of 13.92 ± 5.21) with mean difference was
38.28 ± 6.16%. After 6 months Post-operatively,
there was statistically substantial increase in
disability on ODI (P < 0.001) (Table 5).
Pre-operative Young adult T-score index ranged

from �0.9 to 1.2 with median value of (0.4 ± 0.69)
while after six months post-operative it was ranged
from �0.9 to 1.2 with mean value of (0.4 ± 0.69).
After 6 months post-operatively, there was

Table 1. Distribution of studied patients regarding demographic data.

Pre-operative
demographic data

Studied patients
(n ¼ 25) No. (%)

Age (years):
Range 26.0e65.0
Mean ± SD 43.92 ± 9.94
Median 40.0

Age groups:
18e40 years 13 (52.0%)
41e60 years 10 (40.0%)
�60 years 2 (8.0%)

Gender:
Males 10 (40.0%)
Females 15 (60.0%)
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no statistically substantial variation in Young
adult-score index compared to preoperative score
(Table 6).
The most of patients (92%) had no complications.

One case (4%) suffered from CSF leak and one (4%)
patient suffered from superficial wound infection
(Table 7).
The mean blood loss was 480.0 ± 87.8 cc and

ranged from 300 to 700 cc (Table 8).
Regarding improvement of radiculopathy, 9 (36%)

patients had good improvement, 8 (32%) patients
showed fair improvement, 7 (28%) patients had
Great improvement and only one patient had no
improvement.

3.1. Case 1

A 65 year old female patient, Complain: back pain
and bilateral sciatica more than one year ago with
failure of conservativemeasuresmore than 6months.

Pre-operative: MRI L.S.S, Dynamic X-ray L.S.S,
DEXA SCAN and routine lab are done. Finding:
showingL3- L4-L5 spondylolisthesis. Operation: The
patient underwent laminectomy of partial L3 and
complete L4-L5 laminectomy and discectomy of L3-4
and L4-5, pedicle screw fixation between L3-L4-L5
and interbody fusion by a cage. The operation was
done by PLIF approach. Post-operative: The patient
improved clinically ODI and VAS for back and leg
pain. Post-operative x rays of lumber spine were
done showing rods and screws and cage in the proper
site with no post-operative instability (Fig. 4).
Fig. 5.
Fig. 6.
Fig. 7.

4. Discussion

Most cases with spondylolisthesis are asymptom-
atic. Although the various types of spondylolisthesis

Fig. 2. Distribution of patients according to level of spondylolisthesis.

Fig. 3. Distribution of patients according to of interbody fusion by Cage.
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differ as regard to cause, age, sex and pathology,
several clinical presentations are common to all types
including back pain, radicular pain, neuro-
claudication pain, deformity kyphosis or scoliosis
and gait disturbance.8

The purpose of this research was to evaluate the
effectiveness of posterior inter-body fusion by cage
with transpedicular screws fixation in the treatment
of lumber and lumbosacral spondylolisthesis.
This retrospective study was done among 25 cases

with lumbar spondylolisthesis at Al-Azhar Univer-
sity hospitals and Damanhur Medical Institute
hospital.
An analysis of our results showed that age of the

patients ranging from 26 to 65 years with median
age was 43.92 ± 9.94 years. The most common age
group was age group between 18 and 40 years
representing 52% of studied cases. There was pre-
dominance of female sex among studied cases (60%)
while there were 10 (40%) females with male to fe-
male ratio was 0.67: 1.
Come in comparison with our findings, the

research of mowafy et al.,9 included 40 subjects with
various degrees of Spondylolysthesis; They were
split into 2 main groups: group A: TPF (Trans-
pedicular fixation) and group B: TPIF (Trans-
pedicular with interbody fusion). The median age of

group A was 57.85 ± 5.49 years ranging between 46
and 60 years. However, the mean age of group B
was 56.55 ± 6.63 years, ranging from 44 to 67 years.
Out of 20 patients in group A, 14 (70%) patients were
females, and the others were males. While in group
B there were 13 (65%) females, and the others were
males.
Ghogawala et al.,10 reported in his study female

ratio (68%) and male ratio (32%) which is near to our
study results.
In another trial of Moussa et al.,11 comprised 20

participants with varying degrees of spondylolys-
thesis, 13 of them (65.0%) were females, demon-
strating a preponderance of women among the
population. Their ages varied from 29 to 59 years,
with 50.0% of them falling into the older age group
(40e50 years).
Benguluri and Kumar,12 performed research on 86

patients, with a median age of 43 years (58 females
and 28 men). additionally, Madan and Boeree13,
showed 44.4 years as median age, while Kim and
Kim,14 patients with an average age of 41.3 years
were included.
In the current study, the weight of the patients

ranged from 70 to 95 Kg with median age was
81.88 ± 6.39 Kg. The height of the patients ranged
from 160 to 175 cm with mean age was
166.84 ± 3.29 cm. The BMI of the patients ranged
from 24.51 to 36.33 kg/m2 with mean BMI was
29.44 ± 2.50 kg/m2.
In the study of Tedyanto15, There were no patients

included in the BMI underweight and obese cate-
gory, as is well known. A total of 59 patients (81.9%)
were included in the normal group, with the
remaining 13 patients (18.1%) being part of the
overweight group.
In the current study, we found that all patients

(100%) complained from lower back pain. Less than
half of patients (48%) complained from bilateral
radicular pain, right pain in 7 (28%) patients and left
pain in 6 (24%) patients.
The findings of this study are consistent with

those of Agabegi and Fischgrund,16 who noted that

Table 2. Comparison between pre-operative and post-operative pain in VAS score.

Pain (VAS score) Range Mean ± SD Median Friedman's ANOVA test

F P value

Pain (VAS score)
Preoperative 7.0e9.0 7.64 ± 0.569 8.0 45.9 <0.001**P1 ¼ 0.001P2<0.001 P3 ¼ 0.022
Postoperative (After 1 week) 2.0e7.0 3.52 ± 0.918 3.0
Postoperative (After 6 months) 1.0e7.0 2.32 ± 1.314 2.0

Difference 0.0e7.0 5.32 ± 1.345 6.0

P � 0.05 substantial, P � 0.01 is highly statistically substantial.
P1: comparison between preoperative VAS and 1week postoperative VAS, P2: comparison between preoperative VAS and 6months
postoperative VAS, P3: comparison between 6months postoperative VAS and 1 week postoperative VAS.

Table 3. Distribution of patients regarding operative data.

Operative data Studied patients (n ¼ 25) No. (%)

Levels of fixation
L3-L4 1 (4.0%)
L3-L4-L5 3 (12.0%)
L4-L5-S1 2 (8.0%)
L4-L5 16 (64.0%)
L5-S1 3 (12.0%)

Operation time (minutes)
Range 85.0e120.0
Mean ± SD 95.59 ± 2.97
Median 95.0

Hospital stay (day):
Range 2.37 ± 0.98
Mean ± SD 4.0
Median 1.0e10.0
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spondylolysthesis in their study was either of
isthmic or degenerative kinds, with radicular signs
and low back pain as the primary symptoms.
In the current study, preoperative radiographic

evaluation was done for all patients and including:
Regular static and dynamic plain lumbosacral spine
X-rays are taken in the lateral view to check the
spine for anatomical variations and preoperative
instability. All patients will have a DEXA scan, C.T.
lumbosacral spine, and measurement of the fracture
pars interarticularis, pedicle diameter, and canal
diameter at the stenotic level. For all individuals
exhibiting further signs of neural compression, a
lumbosacral spine MRI is recommended. The im-
aging data showed that most patients (76%) had
spondylolisthesis at the level of L4-L5. lumbosacral
spine X-ray was done to control the location of the
fusion cage and the positioning of the trans-
pedicular screws. The results showed that the level
of interbody fusion by Cage was L4-L5 in 64% pa-
tients, at L5-S1 in 12% patients, L3-L4 8%,L3-L4/L4-
L5 8% and l4-l5/l5-S1 8%.
In the study on our hands, we found that the level

of fixation was at L4-L5 in 64% patients, at L3-L4-L5
in 12% patients, L4-L5-S1 in 8% in each respectively,
at L5 eS1in 12% patients and at L3-L4 in 4% pa-
tients. The mean operation time was
95.59 ± 2.97 min and ranged from 85 to 120 min The
mean hospital stay was 2.37 ± 0.98 days and ranged
from 1 to 10 days.
In comparison with our findings, the research of

mowafy et al.,9 reported that only one patient in
their study had two levels of spondylolisthesis in
group A. while all patients in group B had only one

level of listhesis. In group A only two patients had
Grade II listhesis, and the others had Grade I lis-
thesis. While in group B only one patient has Grade
II listhesis and other patients had Grade I listhesis.
Furthermore, the current research's findings sup-

port Benguluri,12 who revealed that, L4-L5 was the
level most often impacted (55 instances), then L5-S1
(31 patients).On the other side, Dantas et al.,17

revealed the same number (45%) of patients with
L4-L5 and L5-S1 level involvement. Otherwise,
Ganju et al.,18 revealed impacted rates for L4-L5 of
47.72% and L5-S1 of 52.27%.
In the study on our hands, we found that the level

of fixation was at L4-L5 in 52% patients, at L3-L4-L5
in 16% patients, L4-L5 and L5-S1 in 12% in each
respectively, at L4 - L5 eS1in 8% patients and at L3-
L4 in 4% patients. The mean operation time was
95.59 ± 2.97 min and ranged from 85 to 120 min The
mean hospital stay was 2.37 ± 0.98 days and ranged
from 1 to 10 days.
In the study of Elsayed et al.,19 reported that PLIF

group the operative time ranged between 180 and
260 min and the mean was 223.2 ± 24.7 min while in
TLIF group the operative time range was
120e220 min and the mean was 150 ± 33.6 min,
there was statistical significance between these
groups and P value ¼ 0.001.
Inamdar,20 reported on operative time in their

comparative study between PLIF and PLF that the
average operating time for patients with PLIF was
4 h, compared to 3 h for patients with PLF. The PLIF
technique time was longer than PLF as discectomy
steps and their complication were cancelled.
In the present study; Pre-operative pain on VAS

score ranged from 7 to 9 point with median value of
(7.64 ± 0.569), after one-week post-operative it was

Table 4. Comparison between pre-operative and post-operative pain (after 6 months) in oswestry disability index (ODI).

Oswestry Disability Index (ODI) Range Mean ± SD Median Wilcoxon Signed Ranks
Test

Z P value

ODI (%)
Preoperative 40.0e72.0 52.16 ± 8.20 52.0 4.383 <0.001**
Postoperative 6.0e28.0 13.92 ± 5.21 14.0
Difference 20.0e48.0 38.28 ± 6.16 40.0

P � 0.05 substantial, P � 0.01 is highly statistically substantial.

Table 5. Comparison between pre-operative and post-operative pain in
Young adult T-score index of DEXA scan.

Young adult- score
index

Range Mean ± SD Median Paired T
Test

T P value

Young adult T- score index
Preoperative �0.9e1.2 0.4 ± 0.69 0.5 0.0 1.00
Postoperative �0.9e1.3 0.4 ± 0.69 0.50

P � 0.05 substantial, P � 0.01 is highly statistically substantial.

Table 6. Distribution of patients regarding post-operative complications.

Post-operative complications Studied patients (n ¼ 25)
No. (%)

No 23 (92.0%)
CSF leak 1 (4.0%)
Superficial wound infection 1 (4.0%)
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ranged from 2 to 7 with mean value of (3.52 ± 0.918).
While post-operative pain on VAS score ranged
from 1 to 7 point with mean value of (2.32 ± 1.314)
with mean difference was 5.32 ± 1.345. Post-opera-
tively (after 1 week and after 6 months), Compared
to preoperative VAS, there was statistically sub-
stantial increase in the pain VAS score.
Abou-Madawi et al.,21 reported that In group I,

the preoperative VAS of back pain decreased from
8 ± 3.1 to 4.5 ± 2.8 at 3 months, 3.5 ± 2.5 at 6 months,
and 3.4 ± 2.9 at the most recent follow-up, while
group II's preoperative VAS of back pain decreased
from 8 ± 3.2 to 4.6 ± 2.7 at 3 months, 3.8 ± 3, and
3.6 ± 2.6 at the most recent follow-up. While the
study of Moussa et al.,11 demonstrated a statistically
substantial reduction in VAS score, which dropped
from 7.75 ± 0.72 before surgery to 1.35 ± 0.59 after
six months. These findings concur with those of El-
Sayed et al. (19), who found a considerable reduction
in pain after Spondylolysthesis surgery.

In addition to above findings; we found that Pre-
operative disability on Oswestry Disability Index
(ODI) ranged from 40% to 72% with mean value of
(52.16 ± 8.20), while after six months post-operative
it was ranged from 6% to 28% with mean value of
13.92 ± 5.21) with mean difference was
38.28 ± 6.16%. After 6 months Post-operatively,
there was statistically substantial improvements in
disability on ODI (P < 0.001).
In mowafy et al.,9 study; the mean preoperative

Oswestry Disability Index scores (ODI) of the stud-
ied patients in group A was 72.4 while in group B it
was 78.7 with high significant difference comparing
both groups. This is slightly more Delawi et al.,22

results which were 65. This is going in agreement
with Rezk et al.,23 study which reported the mean
preoperative ODI 75.
As opposed to that; Abou-Madawi et al.,21

revealed that Preoperative ODI in group I increased
from 41.4 ± 8 to 18 ± 8 at 3 months, to 12.6 ± 6 at 6
months, and to 12.3 ± 7 at the last follow-up,
whereas the preoperative ODI in group II improved
from 39 ± 9 to 17 ± 7 at 3 months, to 13.4 ± 4 at 6
months, and to 13 ± 8 at the last follow-up. Ac-
cording to the subjective 5-point outcome score,
83.3% of patients in group I had excellent or good
outcomes, whereas 87% of patients in group II had
the same.
In the study on our hands; we found that Pre-

operative Young adult T-score index ranged from
�0.9 to 1.2 with median value of (0.4 ± 0.69) while
after six months post-operative it was ranged from
�0.9 to 1.2 with mean value of (0.4 ± 0.69). After 6
months post-operatively, there was no statistically
substantial variation in Young adult-score index
compared to preoperative score.

Table 7. Distribution of patients regarding blood loss.

Operative data Studied patients (n ¼ 25)

Blood loss (cc):
Range 300.0e700.0
Mean ± SD 500.0
Median 480.0 ± 87.8

Table 8. Distribution of patients regarding improvement of
radiculopathy.

Improvement
of radiculopathy

Studied patients (n ¼ 25)
No. (%)

Great 7 (28.0%)
Good 9 (36.0%)
Fair 8 (32.0%)
No improvement 1 (4.0%)

Fig. 4. MRI t2 sagittal view LSS pre-operative show L3-L4 disc prolapse and L4-5 disc prolapse with spondylolisthesis.
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Furthermore; Bao et al.,24 reported that Patients
with vertebral compression fracture and degenera-
tive scoliosis had substantially greater rates of
osteoporosis than those without (70.5% vs. 39.4%,
P < 0.001) and lower rates of osteoporosis than those
without (47.8% vs. 38.2%, P ¼ 0.002), respectively, of
the 1041 patients who had lumbar fusion surgery for
LDD.
In the present study; we revealed that the most of

patients (92%) had no complications. One case (4%)
suffered from CSF leak and one (4%) patient suf-
fered from superficial wound infection.
Nearly similar to our findings, Moussa et al.,11

The majority of the analyzed groups (75%) had no
issues, whereas there were two occurrences of C.S.F.
leaks, according to the study's analysis of compli-
cation rates across the groups. Rezk et al.,23 pro-
duced a 17.1% complication rate. CSF leaks might
develop as a result of spinal trauma or surgical
procedure. These leaks are a serious issue since they
are linked to ongoing headaches and are contagious
(e.g., meningitis). Re-intervention by surgery is

often necessary, as it is complete direct dura closure.
If not, a fascial graft for closure is required.
Moreover, in the current study, the mean blood

loss was 480.0 ± 87.8 cc and ranged from 300 to
700 cc.
In mowafy et al.,9 study the mean intraoperative

blood loss of the studied patients in group A
(operated by posterior lumbar decompression,
transpedicular screw fixation and postero-lateral
inter-transverse bony fusion) was found to be
567 ml, while in group B (operated by posterior
decompression, trans-pedicular screw, posterolat-
eral inter-bony fusion by insertion of inter-body
cages) was found to be 800 ml. McAfee et al.,25 re-
ported that, the median blood loss in PLF was
280 ml compared to 450 ml blood losses in inter-
body fusion group.
Finally; in our study; regarding improvement of

radiculopathy, 9 (36%) patients had good improve-
ment, 8 (32%) patients showed fair improvement, 7
(28%) patients had excellent improvement and only
one patient had no improvement.
In mowafy et al.,9 study, 70% of group attained

grade II fusion, however the remaining 30% patients

Fig. 5. X ray pre-operative lateral flexion and extension show L4-5
spondylolisthesis.

Fig. 6. Intra-operative TPFþ 2 level PLIF by cage.

Fig. 7. X-ray LSS post-operative show L3-4/L4-5 TPF 6 screws þ PLIF
by 2 cage one cage in every level.
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attained grade III and no patients attained grade I.
On the other hand, 45% patients in group B attained
grade I and55% patients attained grade III.
Rao et al.,26 agreed with our study as he found

that with the use of pedicle screws for fixation, the
inter-body fusion was more effective in increasing
the fusion rate than posterior lateral screw fusion
alone. This led to early stability and a high rate of
fusion after PLIF.

4.1. Conclusion

Spondylolisthesis is managed mainly surgical in
case of failure of conservative treatment. Trans-
pedicular fixation with inter-body fusion is an effi-
cient method for the treatment of spondylolisthesis.
Partial reposition of spondylolisthesis with neural
decompression makes it possible to avoid neuro-
logical complications. Future research should
include more multicenter trials with long-term
follow-up and large sample sizes.
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