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Introduction

Degenerative

spondylolisthesis
the forward shift of the vertebra above in relation
to the vertebra below [1].
spondylolisthesis usually presents with
(whether neurogenic claudication or radicular pain),
with or without low back pain [1]. Surgery is indicated
in case of progressive neurological deficits or after the
failure of conservative management including physical
therapy [1]. In unstable spondylolisthesis, management
includes decompression of nerve roots alongside
instrumentation which consists of pedicle screw
fixation, interbody cages, or a combination of both [2].
Interbody cages can be done from a posterior approach
using posterior lumbar interbody fusion (PLIF) and

Abstract
BACKGROUND: The safety and efficacy of transforaminal lumbar interbody fusion (TLIF) and posterior lumbar

interbody fusion (PLIF) in lumbar spondylolisthesis have not been validated in many prospective randomized trials.

AIM: We aimed to validate the safety and efficacy of TLIF and PLIF surgery in lumbar spondylolisthesis using the
clinical, radiographic, and cost-utility outcomes.

METHODS: The data of surgically treated single-level spondylolisthesis patients were randomized prospectively into
two groups. The groups were compared regarding demographics, perioperative complications, hospital stay, total
expenditure, fusion rate, and clinical outcomes (visual analog scale, Oswestry disability index, Zurich claudication
scale, and Odom’s criteria). A review of literature was done to compare the outcomes with the ones from higher-
income nations.

RESULTS: Thirty-three patients underwent prospective randomization. The improvement in the clinical outcomes
at 12-month follow-up showed improvement in the TLIF group more than the PLIF group but with no significant
difference. The mean operative time was significantly longer in the PLIF (p < 0.05), also, the blood loss was
significantly less in the TLIF (p < 0.001). The complications frequency did not show any statistical significance
between both groups and no significant difference in the patient’s post-operative patient satisfaction (p = 0.6). The
mean hospital stay was non-significantly longer in the PLIF (p = 0.7). At 12-month follow-up, 93.3% of the TLIF
patients were fused versus 86.7% of the PLIF (p = 0.5). The total cost of the TLIF was significantly less (p < 0.001).

CONCLUSION: Both PLIF and TLIF could achieve similar fusion rates and clinical satisfaction in the management
of lumbar spondylolisthesis. The TLIF group was significantly better in terms of financial burden, operative time, and
blood loss.

transforaminal lumbar interbody fusion (TLIF) [3]. The
bilateral PLIF technique for instrumented spinal fusion
was introduced in 1953 by Cloward [4]. TLIF was first
introduced by Harms and Rolinger who used a bone
graft packed in the titanium cage, which was inserted
through a unilateral transforaminal route into disc space
[5]. Further development of this technique was done by
Harms and Jeszenszky and was described in detail
in 1998 [6]. Nowadays, with the introduction of new
instrumentation, PLIF and TLIF techniques are widely
used [7]. The TLIF procedure was developed to reduce
the risks associated with a PLIF procedure [7], [8].
For both techniques, additional pedicle screw fixation
is used [7]. Several studies have compared the costs,
safety, and outcome of posterior lumbar fusion alone
and with the addition of an interbody cage (PLIF/TLIF)
(91, [10], [11], [12].

describes

Degenerative lumbar
leg pain
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However, to the best of our knowledge, this
is the first study to directly compare the costs of PLIF
and TLIF surgery. Furthermore, this study aims to
assess the clinical and radiographic outcomes and cost
difference between PLIF and TLIF in a low-/low-middle-
income nation and to compare it to the current literature
from higher-income nations.

Materials and Methods

Study design and population

A randomized prospective control trial was
conducted on 33 cases of single-level spondylolisthesis
which were surgically managed in the period between
January 2018 and April 2019 in the Neurosurgery
Department at Cairo University Hospitals. Patients
were assigned to a TLIF or PLIF in a ratio of 1:1. The
inclusion criteria were patients above the age of 18 years
suffering from symptomatic lumbar spondylolisthesis
that did not respond to routine conservative treatment,
besides radiological finding suggestive of Grade | or Il
lumbar spondylolisthesis. The exclusion criteria were
patients with two or more level disease, Grade Ill and
IV spondylolisthesis, osteoporosis/osteopenia, or those
with previous spine surgical intervention. The patients
that fit into these inclusion criteria were randomized
after they were completely assessed by a neurosurgery
specialist. This was followed by a detailed explanation
of the potential surgical approaches, randomization
procedure, and required follow-ups and investigations
by the neurosurgery specialist to the potential
candidates. Informed consent was signed on agreement
of the candidate to participate. This was followed by
the randomization of the candidate into one of the two
surgical approaches. A sealed envelope was used in the
procedure selection by the study coordinator. Patients
(n = 3) who lost follow-up or died during the follow-up
were excluded from our analysis.

Data collection and outcomes

All patients’ data including the demographics
were prospectively collected and all patients were
subjected to complete history taking and neurological
examination on admission by a neurosurgery specialist
followed by self-filled patient-reported outcome
measures (PROMSs) questionnaires such as visual
analog scale (VAS) for back and leg pain (ranges,
0-10), Zurich claudication scale (ZCS) for neurogenic
claudication (range, 1-4), and Oswestry disability index
(ODI) for disability (range, 0—100). All the patients were
investigated in the form of pre-operative routine pre-
operative laboratories, X-ray lumbar spine (dynamic
views), and magnetic resonance imaging of the lumbar
spine.

The primary outcome of this study was to
calculate the total cost of surgery in both groups. The
total cost included implants (screws and cages) which
were from the same company in both groups, the
salary of medical and nursing personnel, hospital stay
(medications and services) at Cairo University Hospitals
(public hospital). The cost was calculated in Egyptian
Pounds and then converted to American Dollars to
compare it to the current literature. Furthermore, we
asked some of the neurosurgeons about the average
total cost of surgery in their private practice.

Secondary outcomes included rate of
perioperative complications (infection, hematoma, dural
tear, nerve injury, vascular injury, or 30 days mortality),
operative time, estimated blood loss (EBL), hospital
stay, pre- and post-operative (1 year) PROMs (VAS,
ODI, and ZCS scores), Odom’s criteria (excellent, good,
fair, and poor), and fusion rate (presence of trabecular
bridging bones across the fusion segment [>50%] on
computed tomography scan).

Patients were followed up closely by the study
coordinator in the outpatient clinic at 14 days, 6 months,
and 1 year and the above data were filled immediately
in an Excel sheet.

Study oversight
This study was approved by the local
neurosurgery department ethical committee,

and informed consent was signed by all enrolled
patients. The study was conducted according to the
accepted protocol and was reported in accordance
with Consolidated Standards of Reporting Trials
(CONSORT) guidelines [13].

Literature review

The results of this study were compared with
the published data comparing and discussing and
in detail the costs/charges, clinical or radiographic
outcomes of TLIF and PLIF surgeries at higher income
nations. Non-English language studies, case reports,
and case series with <5 patients were excluded from
the study.

Surgical technique

The patients were generally anesthetized,
endotracheally intubated and positioned into prone
position. A low midline skin incision followed by
dissection of the subcutaneous layer until vertebral
fascia was exposed, a longitudinal fascial incision was
done followed by subperiosteal muscles separation
done through blunt dissection. The entry points for
pedicle screws were exposed, then bilateral pedicle
screws were applied on both sides. Screws’ positions
were verified by intraoperative fluoroscopy.
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TLIF

Aunilateral laminotomy and medial facetectomy
were done using the Kerrison followed by unilateral
excision of the ligamentum flavum. Annulotomy and
discectomy were followed. The interbody distance
was measured after curettage the endplates, and the
insertion of the appropriate size polyetheretherketone
(PEEK) cage filled with bone autograft was done. This
was followed by polyaxial pedicle screw compression
and closure.

PLIF

The same procedure was done as the TLIF
but the laminotomy, medial facetectomy, ligamentum
flavum excision, and discectomy were done on both
sides followed by insertion of bilateral PEEK cages.

Statistical analysis

Continuous variables were presented in the
form of mean value and standard deviation (S.D.) and
compared using independent t-tests. The categorical
variables were presented in the form of numbers and
percentages and were compared using Fisher’s exact
test or Chi-square test. We analyzed the variations over
a period of time using the paired Student’s t-test. The
statistical significance was set at a rate of <0.05.

Results

Patient’s characteristics

Atotal of 33 patients were enrolled in the study,
17 were assigned to the TLIF group, and one of those
patients lost follow-up and one died during follow-up
for an unknown reason; 16 patients were assigned to
the PLIF group, and one of those patients also lost
follow-up. Hence, the per-protocol analysis included
30 patients (15 patients in each group). Considering the
random allocation of both groups, the data summarized
in Table 1, hence, there was matching between both
groups regarding, age, sex, BMI, duration of symptoms,
diseased level, and clinical presentation.

Primary outcome

The mean PLIF total costs ($711.9+£27.1) were
significantly higher compared to the TLIF group ($641
+ 22.4) (p < 0.001). The highest total cost reimbursed
by the operators involved in this study for a TLIF or
PLIF case in their private practice was $6366.3 (range,
$1276.2-6366.3) (Figure 1).

Table 1: Patient’s characteristics

Parameter TLIF group PLIF group p-value
Number 15 15
Mean age 459+9.9 422+6.2 0.2
Sex
Male 8(53.3) 9 (60) 0.7
Female 7 (46.7) 6 (40)
Current smoker 6 (40) 5(33.3) 0.7
Mean BMI 325+28 31.6+3.1 0.4
Level
L4-5 9 (60) 7 (47.7) 0.7
L5-S1 6 (40) 8(53.3)
Mean symptoms duration 23.3+8.2 225+6.5 0.8
Clinical finding
Back pain 15 (100) 15 (100) 1
Claudication pain 15 (100) 15 (100) 1
Sciatica 5(33.3) 3 (20) 0.4
Sensory deficit 10 (66.6) 12 (80) 0.4
Palpable step 2(13.3) 1(6.7) 0.5

Values are presented as the number of patients (%) unless indicated otherwise. Mean values are reported
as the mean + SD. TLIF: Transforaminal lumbar interbody fusion, PLIF: Posterior lumbar interbody fusion,
BMI: Basal metabolic index, L: Lumbar, S: Sacral.

Secondary outcomes

At 1-year post-surgery, there was no significant
difference among both treatment options regarding
all the PROMs scores (VAS, ODI, and ZCS) with
significant improvement in the scores of both groups
compared to the pre-operative scores (p < 0.05)
(Figure 2). The mean back pain and leg pain VAS at
1 year after surgery were 2.7 + 0.9 and 2.3 £ 0.8 in
the TLIF group and 2.9 + 0.7 and 1.9 £ 0.7 in the PLIF
group, respectively (p = 0.5 and p = 0.2, respectively).
The back and leg pain VAS had improved from baseline
by 6.3 £ 1.1 and 5.6 + 1 in the TLIF group and by 6.1
+ 1.1 and 5.7 = 0.9 in the PLIF group, respectively
(p = 0.6 and p = 0.8, respectively). The mean ODI at
1 year after surgery was 18.8 £ 6.69 in the TLIF group
and 19.73 £ 5.84 in the PLIF group (p = 0.7). The ODI
had improved from baseline by 48.93 + 9.2 in the TLIF
group and 48.4 + 12.48 in the PLIF group (p = 0.9).

Hospital Costs ($)

1000

uTLF = PLF

Figure 1: Bar graph depicting the total hospital costs of the
transforaminal lumbar interbody fusion and posterior lumbar
interbody fusion groups

In regard to ZCQ; the 1-year post-operative scores
of symptoms severity were 2.33 + 0.79 in the TLIF
group and 2.47 £ 0.81 in the PLIF group (p = 0.6),
while the physical function scores were 2 + 0.73 in
the TLIF group and 2.33 £ 0.7 in the PLIF group (p =
0.2). The mean patient satisfaction scores were 2.2
1 0.75 in the TLIF group and 2.33 + 0.79 in the PLIF
group (p = 0.7). Therefore, the mean improvement in
the symptoms’ severity scores and physical function
scores from baseline was 1.33 + 1.01 in the TLIF
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Figure 2: Bar graphs depicting the mean pre-operative and 1-year post-operative back pain scores (a; visual analog scale), leg pain (b; visual
analog scale), (a; visual analog scale), leg pain (b; visual analog scale), disability (ODI) 38 scores (c), Zurich claudication scores (d), and
patient satisfaction according to Odom’s criteria (e) in each treatment group

group versus 1.27 £ 0.93 in the PLIF group (p = 0.9)
and 1.27 £ 0.77 in the TLIF group versus 1.2 = 0.75
in the PLIF group (p = 0.8). There was no significant
difference in the post-operative patients’ satisfaction

according to Odom’s criteria between both groups
(p = 0.6). About 86.7% of the TLIF group patients were
satisfied (excellent or good) compared to only 80% in
the PLIF group patients (Table 2).
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Table 2: Total hospital costs and patients’ reported outcome
measures

Parameter TLIF group  PLIF group  p-value
Total cost ($) 641+£224  711.9+27.1 <0.001*
Back pain visual analog scale
Mean pre-operative 89+09 9+1 0.8
Mean post-operative at 1 year 27+09 2907 0.5
Mean change 63x1.1 6.1x1.1 0.6
Leg pain visual analog scale
Mean pre-operative 76+0.9 75+1.1 0.8
Mean post-operative at 1 year 23+0.8 19107 0.2
Mean change 56+1 57+0.9 0.8

Oswestry disability index

Mean pre-operative 67.73+7.77 68.13+8.11 0.9

Mean post-operative at 1 year 18.8 £6.69 19.73+5.84 0.7
Mean change 48.93+9.2 484+1248 09
Zurich claudication scale

Mean pre-operative symptoms severity 3.67+047 3731044 07
Mean post-operative symptoms severity 233+0.79 247+0.81 06
at 1 year

Mean change in symptoms severity 1.33£1.01 1.27+093 09
Mean pre-operative physical function 3.27+0.68 353+0.5 0.2

Mean post-operative physical function at 1 year 2 +0.73 2.33+0.7 0.2

Mean change in physical function 127+0.77 12075 0.8
Post-operative patient satisfaction 1 year 22+0.75 233+0.79 0.7
Odom'’s criteria

Excellent 6 (40) 3(20) 0.2
Good 7 (46.7) 9 (60) 0.5
Fair 1(6.7) 2(13.3) 0.5
Poor 1(6.7) 1(6.7) 1

Satisfactory (excellent or good) 13 (86.7) 12 (80) 0.6

Values are presented as the number of patients (%) unless indicated otherwise. Mean values are reported
as the mean + SD. * denotes statistical significance. TLIF: Transforaminal lumbar interbody fusion,

PLIF: Posterior lumbar interbody fusion, $: U.S. Dollars, VAS: Visual analog scale, ZCS: Zurich claudication
scale, ODI: Oswestry disability index.

There was one case of nerve root injury while
inserting the cage in the PLIF group while none in
the TLIF group (p = 0.31), and there was one case in
each group that had a dural tear which was repaired
primarily with no post-operative CSF leak. Two
patients developed post-operative wound infection in
the PLIF group compared to only one patient in the
TLIF group (p = 0.5). None of the patients developed
a vascular injury, post-operative hematoma, or 30-day
mortality (Figure 3). The mean operative duration
for the TLIF group was 125.3 + 13.7 min which was
significantly shorter than the PLIF group which
was 145.7 + 20.2 min (p < 0.05). Moreover, there
significantly less mean EBL for the TLIF group (315
+ 77 cc) compared to 453 £ 90 cc in the PLIF group
(p < 0.001). There was no significant difference in the
mean hospital stay in both the TLIF (2.9 + 1.8 days)
and PLIF group (3.1 £ 1.3 days) (p = 0.7). Finally, at
the 1-year follow-up images, there was no significant
difference in the fusion rates in both groups (p=0.5)
and none of the patients developed a hardware failure
(Table 3).

Table 3: Perioperative outcomes and complications

Parameter TLIF group PLIF group p-value
Mean duration of operation (min) 1253 +13.7 145.7 +20.2 <0.05*
Mean estimated blood loss (cc) 31577 453 + 90 <0.001*
Mean hospital stay (days) 29+18 3.1+£13 0.7
Complications
Dural tear 1(6.7) 1(6.7) 1
Root injury 0 1(6.7) 0.3
Infection 1(6.7) 2(13.3) 0.5
Hematoma 0 0 1
Failure of fusion at 1 year 1(6.7) 2(13.3) 0.5

Values are presented as the number of patients (%) unless indicated otherwise. Mean values are reported
as the mean + SD. *denotes statistical significance. TLIF: Transforaminal lumbar interbody fusion,
PLIF: Posterior lumbar interbody fusion, min: Minutes, cc: Cubic centimeter.

Discussion

This prospective randomized study, which
included 33 patients with single-level lumbar
spondylolisthesis, showed no clinical or radiographic
outcome difference between TLIF and PLIF. As
compared with the PLIF, the TLIF was associated with
significantly less cost, less operative blood loss, and
shorter operative time.

Many systematic reviews, meta-analysis,
prospective, and retrospective studies were conducted
in an attempt to compare the clinical and radiographic
outcomes of TLIF and PLIF for the treatment of
spondylolisthesis [3], [10], [11], [12], [14], [15], [16],
(171, [18], [19], [20], [21], [22], [23], [24], [25], [26],
[27]. Unfortunately, there was no study comparing
them in terms of their costs. The novelty of this study
is to compare the costs of doing such surgeries in a
governmental run hospital in a lower-middle-/lower-
income nation to the reported ones from higher-income
nations. Furthermore, we conducted a review of
literature to see if this low cost in LMIC impacted the
clinical and radiographic outcomes.

Interbody fusion techniques were developed
to address several theoretical advantages in regard
to the biophysics of the spinal column, namely, by
attempting to restore the optimal disc space height
and sagittal balance, also creating tension on the bone
graft and facilitating the fusion by enhancing the blood
supply from the adjacent endplates due to compressive
forces [4]. The PLIF technique gained popularity
with several indications including degenerative disc
diseases, spondylolisthesis, spondylosis, and bilateral
disc herniation [4], however, to obtain access using
this technique, the dural sac has to be retracted off
the midline, which can lead to nerve damage and
neuropathic pain development, this leads to the
development of the TLIF technique to eliminate the
need for retraction of the dural sheath being lateral in
position to the vertebral foramen [5].

Primary Outcome

In this study, we observed a significantly less
total cost in the TLIF group ($641 + 22.4) compared to the
PLIF group ($711.9 + 27.1) (p < 0.001). This difference
can be attributed to the shorter duration of surgery and
the use of one instead of two cages. The operators
involved in this study were questioned regarding their
private practice reimbursement for such surgery and the
total costs ranged $1276.2-6366.3. On reviewing the
literature, no study is directly comparing the TLIF and
PLIF costs, however, we strikingly found that the total cost
of both TLIF and PLIF surgeries in the authors’ country
(Egypt) even in the private practice setting is significantly
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Figure 3: Bar graphs depicting percentage of morbidities (a), mean operative duration (b), mean estimated blood loss (c), and mean hospital

length of stay (d)

less than what reported in the literature from higher-
income nations (the United States, the United Kingdom,
Denmark, ltaly, and China) ranging $12,825-47,029 in
the TLIF and $14,081-86,112 in the PLIF cases [28],
[29], [30], [31], [32], [33], [34], [33], [36], [37], [38], [39],
[40], [41], [42], [43]. Despite the significant difference, we
cannot accurately compare our results with the literature
due to marked heterogeneity in the methods used to
calculate these costs among the studies reported.

Secondary Outcomes
PROM

At 1-year post-surgery, there was a significant
improvement in PROMs scores compared to the

pre-operative scores in both groups, however, there
was no significant difference among both treatment
options. The mean back pain and leg pain VAS at
1-year after surgery had improved significantly from
baseline in both groups but were non-significantly
better in the TLIF group which is consistent with the
results from other studies from higher-income nations
[19], [23], [25], [26]. Similarly, the ODI at 1 year had
significantly improved from baseline with slightly better
scores in the TLIF group which is again similar to what
is previously reported [19], [26]. Furthermore, there was
a significant improvement in the symptoms’ severity
scores and physical function scores from baseline and
was also slightly better in the TLIF group and this is the
first study to compare between the TLIF and PLIF in
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terms of ZCQ scores. In regard to the patients’ outcome
satisfaction, 86.7% of the TLIF patients in this study
reported either excellent or good outcomes compared to
only 80% of the PLIF group. Other studies from higher-
income nations reported excellent or good outcomes in
79-88.9% of their TLIF patients and 74—92.3% of PLIF
patients [11], [22], [23], [24], [25], [27].

Complications

In terms of complications, nerve root injury
occurred in 6.7% of the PLIF patients versus none in
the TLIF group. In our literature review, this rate was
0-13.6% in the PLIF patients and 0-5.6% in the TLIF
patients [10], [11], [14], [16], [17], [18], [19], [21], [22],
[23], [24], [25], [26], [27]. About 6.7% of each group of
this study developed intraoperative dural tear which
is a similar rate to that was reported in the literature
from higher-income nations which range from 0% to
23.1% of the PLIF patients and from 0 to 10.4% of
the TLIF patients [10], [11], [14], [15], [16], [17], [18],
[19], [22], [23], [24], [26], [27]. Post-operative wound
infection developed in 13.3% of the PLIF patients
and only 6.7% of the TLIF patients. There is a slightly
higher rate of infection in the PLIF patients of this
study compared to what is reported in the literature
(0-7.2%), however, there is a similar rate to what is
reported in the TLIF patients (0-7%) [10], [11], [14],
[16], [17], [18], [19], [23], [24], [26], [27]. None of this
study patients developed graft malposition, vascular
injury, post-operative hematoma, or 30-day mortality
which is similar to what is reported in the literature
with a graft malposition rate of 0—-11.8% in the PLIF
versus only 0-9.5% [10], [11], [15], [16], [17], [18],
[19], [21], [24], [25], [26], [27], the vascular injury rate
of 0-2.7% in the TLIF versus 0% in the PLIF [16], [22],
a post-operative hematoma rate of 0% in the TLIF
versus 0-2.5% in the PLIF [11], [17], [18], [22], and a
mortality rate of 0-2.7% in the TLIF versus 0-3.7% in
the PLIF [15], [16], [22].

Operative and post-operative outcome
data

In this study, The PLIF group had a significantly
longer mean operative time (145.7 min) compared to
the TLIF group (125.3 min) which is similar to other
studies which showed either a significant or a non-
significantly longer operative time in the PLIF group
(range, 124.8-241.6 min) compared to the TLIF group
(113.2-198 min) [11], [17], [18], [19], [21], [23], [26].
Furthermore, there was a significantly larger EBL in
the PLIF group (453 ccs) compared to the TLIF group
(315 ccs) and this is also consistent with what is
reported in the literature with an EBL ranged 271.9—-
994 ccs in the PLIF versus 246.9-867 ccs in the TLIF
[17], [18], [19], [21], [23], [24], [26]. The authors did not
find a significant difference in terms of mean hospital

stay between TLIF and PLIF groups (2.9 vs. 3.1,
respectively) which is also similar to other reported
studies with a range of 4—7.9 days in the TLIF patients
and 4-8.8 days in the PLIF patients [10], [11], [17],
[18], [21], [24].

Radiographic outcomes

There was no difference in the fusion rate
between TLIF and PLIF groups (93.3% versus 86.7%,
respectively) and also what is reported in the literature
with a 91.9-100% fusion rate in the TLIF patients and
88.9-100% in the PLIF patients [10], [15], [16], [17],
[19], [21], [22], [24], [25], [26], [27]. None of the cases
had a failure of the hardware or screw loosening
during the follow-up period. Similarly, the literature
showed a rate of hardware failure or screw loosening
ranging from 0% to 6.1% in the TLIF patients and
0-7.3% in the PLIF patients [10], [11], [15], [18], [19],
[21], [25], [26].

Cost versus complications

As observed, there is a marked gap in the
costs of the TLIF and PLIF surgeries in the authors’
country (lower-middle-income country) compared to
higher-income nations. Furthermore, the use of the
low-cost hardware that was used in this study did not
show any increased complication rates or differences
in the clinical or the radiographic outcomes compared
to the current literature from higher-income nations.
However, we have to put into consideration that the
gross national income per capita in the countries that
reported the costs of these surgeries ranged from
$16,740 to 65,880 compared to only $11,810 in the
authors’ country which might explain this gap in the
costs [44].

Limitations

One of the main limitations of this study is
the lack of patients’ computerized randomization;
however, this was addressed by closed envelope
patients’ randomization by a blinded person to the
study. There is also a marked heterogenicity in the
studies that reported the costs of the TLIF or PLIF in
terms of the way of cost calculation, exclusion factors,
or difference in the factors that determine the costs as
well as the difference in the term costs and charges of
surgery; nevertheless, this is the first study to directly
compare the costs of the TLIF and PLIF. Finally, the
sample size was only 33 patients, however, using the
hospital stay cost as the primary outcome endpoint.
Based on the observed means and S.D. in our sample,
we observed large effect size (Cohen’s d = 0.65) on
post hoc analysis. The observed power using a two-
tailed alpha of 0.05 and an equally divided sample of
30 participants was 0.95.

642

https://oamjms.eu/index.php/mjms/index


https://oamjms.eu/index.php/mjms/index

El-Ghandour et al. TLIF Versus PLIF for Lumbar Spondylolisthesis

Conclusion

There is a marked gap between the cost of
TLIF and PLIF in lower-income nations compared
to the reported costs in the literature from higher-
income nations with no difference in terms of clinical
and radiographic outcomes. On comparing PLIF and
TLIF, both of them achieved similar fusion rates and
clinical satisfaction in the management of lumbar
spondylolisthesis. Although the TLIF group was
associated with more improvement in the back pain
VAS, ODI, and ZCS, there was no statistical significance
between both groups. Furthermore, the TLIF group was
significantly better in terms of total costs, operative
time, and blood loss.
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