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Abstract

Introduction

This is a retrospective comparative randomized clinical study reviewing the outcome of
pedicle screws with lateral intertransverse fusion and pedicle screws with posterior lum-
bar interbody fusion (PLIF) fusion in 132 patients had Spondylolisthesis.

Patients and methods

Between May 2006 and April 2011 there were 132 patients with various degrees of lum-
bar spondylolisthesis 58 (43.9 %) patients treated by pedicle screws and PLIF and 74
(56.1%) patients treated with just pedicle screws and intertransverse fusion. This study
including 87 patients (65.9 %) are female and 45 patients (34.1 %) are male with average
age 52.2 (age ranged from 43-62). There were 69 patients (52.2 %) had one segment fu-
sion and 63 cases (47.8 %) had 2 segments fusion. All patients evaluated clinically by
Japanese Orthopedic Association Score (JOAS) for preoperative and postoperative and
follow up evaluation. Radiological assessment using plain X-ray and MRI was obtained
for assessment before and after. However for fusion we depend on flexion extension films
to assess fusion.

Results

There is significant improvement at the final outcome of the group as thereis mean IR for
Group A 89.08 % (ranged from 60-100 %) SD+10.6. However Group B had mean Im-
provement Rate (IR) at the final outcome IR = 81.8% ranged from (45-100) with SD+
13.8. Fusion rate were 82% for group A compared to 89% for group B. Patients satisfac-
tion was 82% for Group A while Group B has 94% of patients were satisfied.

Conclusion

There are no significant differences in results between lateral intertransverse fusion and
PLIF regarding clinical outcome or fusion rate. Cost effectiveness may be considered as
an important factor for decision making in treatment of degenerative spondylolisthesis.
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I ntroduction

instrumentation in spinal fusion operations has re-
ceived increasing attention in the surgical literature,

Spondylolisthesis normally occurs in adolescence pos-
sibly leading to increased deformity, pain and neuro-
logical compromise due to the dip of the upper verte-
bra endplate which isin mgority seen a L5 [1]. De-
generative lumbar spondylolisthesis is a common con-
dition in the elderly. The main cause is disc degenera-
tion and facet joint arthrosig2]. Spondylolisthesis can
also be caused by ligamentous laxity and trauma, and it
occurs in people of al agesin up to 5% of the genera
population. [3] Indications for surgery after failure of
conservative trestment including progressive neuro-
logical deficits, intractable low-back pain associated
with radiculopathy, claudication, or symptomatic spi-
nal instability with the goal of achieving spinal stabili-
zation, fusion, and resolution of symptoms. [4] Use of

appearing as the treatment of choice because of its as-
sociation higher fusion rate as well as better clinica
results [5]. Posterior lumbar interbody fusion (PLIF)
technique with pedicle screw fixation has shown satis-
factory clinicd results, solid fusion had been reported
[6]. Inter body cage was designed to improve fusion
success of interbody fusion by separating the mechani-
cal and biologic functions of PLIF. The cage implant
provides an actual device designed to meet the me-
chanical requirements of PLIF and to allow bone graft
to grow from the vertebral body through the cage and
into the next vertebral body. [7]
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Patient and M ethods

Between May 2006 and April 2011 there were 132
patients with various degrees of lumbar spondylolis-
thesis 87 patients (65.9 %) are female and 45 patients
(34.1 %) are male with average age 52.2 (age ranged
from 43-62). There were 69 patients (52.2 %) had one
segment fusion and 63 cases (47.8 %) had 2 segments
fusion. Before the surgery, all patients had been suf-
fering from disabling low back pain or neurological
deficits with a limited walking distance caused by
spina claudication. The symptoms persisted for a
minimum of 3 months of continuous specific conser-
vative therapy with muscle strengthening and muscle
control training. All patients underwent posterior
lumbar spinal decompression and instrumented fusion
for asingle or multiple levels.

Patients divided into 2 groups. Group A: which in-
cluding 74 patients (56.1%) 56 females (42.4%) and
18 male (13.7%) and treated with just pedicle screws
and lateral intertransverse fusion (Fig. 1). Group B:
including 58 patients (43.9 %) 27 males (20.4 %) and
31 females (23.5 %) whom treated by pedicle screws
and PLIF (Fig. 2, 3) randomly chosen. All patients
treated in 3 hospitals (AL-Zahraa Univ. Hospital, Al-
Rahmah Speciaized Hospital and Heliopolis Hospi-
tal) by the same team of surgery. All patients had
been treated either by ordinary decompression, pedi-
cle screws fixation and intertransverse fusion or pos-
terolateral Interbody fusion (PLIF). PLIF procedures
were performed with various pedicle screws system.
Surgery for group B (PLIF) were treated by technique
that described by Brantigan and Steffee [7].

Indication for surgery was severe lumbar discogenic

pain because of degenerative spondylolisthesis that
had been not improved with conservative treatment.
Before surgery routine plain and standardized lateral
flexion-extension radiographs and MRI had been per-
formed for all patients.

This study including 69 patients (52.2 %) had one
segment fusion and the other 63 cases (47.8 %) had 2
segments fusion. According to Myerding's scale we
have 64 patients (48.5%) had Gl, 42 patients (31.8%)
had Gll and 26 patients (19.7 %) had GllI. All pa
tients evaluated clinically by Japanese Orthopedic
Association Score (JOAS) for preoperative and post-
operative and follow up evaluation.

Group A clinical evaluation according to JOAS shows
that the main complaint was low back pain which had
mean 1.4 with SD +.0.4, leg pain had mean 1.2 and
SD + 0.4. The mean score for gait was 1.3 SD + 0.4,
sensory disturbance mean score was 1.2 with SD+ 0.4
however motor disturbance had mean 1.5 with SD +
0.5. Regarding objective symptoms SLRT had mean
score preoperative 1.1 with SD + 0.3 and Activity day
living (ADL) had mean score 8.0 and SD + 1.3 al
data of the Group A isdetailed in (table 1)

For group B the main complaint was back pain and
evaluated as other group by JOAS, they had back pain
mean score was 1.2 with SD +0.6, for the leg pain
mean score was 1.1 with SD + 0.3, gait mean score
was 1.2 with SD + 0.4. SLRT mean score was 1.0
with SD + 0.2 detailed Items for JOAS in Table 1.
Group B including post-surgical instability in 12
cases (9.1%) , this instability is well defined in the
plain x-ray after standing and dynamic views.

"
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Fig. 1: Plain X-ray on L-S Spine AP and Lateral at final follow up. shows Spondylolisthesis L4-5 treated by
wide neural decompression, transpedicular screws and intertransverse fusion. There is fusion massin the in-

tertransverse space (Black arrow).
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Fig. 3 : L4-5 degenerative Spondylolisthesis treated by PLIF and transpedicular screws. A,B,C: plain X-ray
with Dynamic films. D,E: MRI T2WI sagittal and axial cuts. F: C-T scan Shows double egg shadows. G,H:
postoperative X ray with PLIF single Pyramish cage.

Table 1: Mean score for Group A and B, JOAS preoperétive

N* Mean Group B Mean

Group A Group A SD+ N* Group B SD+
LBP 74 1.0 04 58 1.2 0.6
Leg pain 74 12 04 58 11 0.3
Gait 74 13 04 58 1.2 04
SLRT 74 11 0.4 58 1.0 0.2
Sensory dist. 74 11 0.3 58 11 0.3
Motor dist. 74 15 0.5 58 14 0.5
ADL 74 8.0 13 23 73 17
Urinary disturb. 74 -.2.0 0.9 58 -.2.0 0.8
Total Score 74 154 2.0 58 14.0 2.7
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Radiological assessments after surgery for placement
of the screws and recording the level of fixation; for
fusion we depends on Brantigan-Steffee criteria [7]
for interbody fusion as follow up X-ray obtained for
all patients were regularly obtained at 6 months and
after one year of follow up.

All data regarding Blood loss Operative time, and
exposure time intraoperative also were recorded for
both groups and compared.

Results

All data collected and recorded for al patients in both
groups. Clinical outcome JOAS for both groups were
compared to the preoperative JOAS. Statistical analy-
siswere calculated by SPSS ver.15 software and stan-
dard statistic was recorded in addition to Anova
Paired Test and T-paired test and Chi square Test
were used to compare results pre and postoperative.

Group A: Mean JAOS for LBP in group A post-
operatively was 2.89 (2-3) and SD+ 0.31compared to
mean Preoperative score 1.04 (0 — 2) SD+0.4. By
comparing leg pain outcome it is markedly improved
from 1.2 mean score (1-2) SD + 0.4, to mean 2.9 (2-3)
SD+ 0.3. Gait also had been improved from mean 1.3
(1-2) SD + 0.5 to 2.6 (2-3) SD +0.4. (Table 2 shows
all detailed results)

Regarding Improvement Rate (IR), thereis significant
improvement at the final outcome of the group as
there is mean IR for Group A 89.08 % (ranged from
60-100 %) SD+10.6. Return to previous work and
activities were recorded as fifty six patients (75.6 %)
out of 74 patients who had been disabling pain before
surgery had returned to their prior work and were
functioning normally without needs for any medica-
tions. However 15 patients (20.2%) were able to do
their previous work with some limitation of activities
and sometimes needs for analgesic with excess load.
Three patients (4.2%) were able to light work or at
home with needs for medication most of times.

Table 2: Mean postoperative JOAS Item and IR for Group A

JOAS N*74 Minimum Maximum Mean SD+
LBP post 2 3 2.9 0.3
Leg pain 1 2 1.2 0.4
Gait 2 3 2.9 0.1
SLRT 2 2 2.0 0.0
Sensory ist. 1 2 1.9 0.1
Motor Dist. 1 2 1.9 0.1
ADL 11 14 12.9 1.1
Urinary dist. -3. 0 -.08 0.4
Total Score 23 29 275 1.3
:.\C';’;’éo(}’s;‘em 60 100 89.0 106

Group B:- Group B who treated by PLIF their re-
sults postoperative had been improved according to
JOAS were improved regarding LBP from preopera-
tive mean 1.2 (ranged from 0-2) SD+ 0.6 to postop-
erative mean 2.7 (ranged from 2-3) SD+ 0.4. Leg Pain
were improved for all patients from mean 1.1 (ranged
from 0 — 2) SD+ 0.3 into mean 2.8 (ranged from 2- 3)
SD+ 0.3. Gait improved from mean 1.2 (ranged from
1-3) SD+ 0.4; Straight Leg Raising Test aso im-
proved from mean 1.0 (ranged from 1-2) SD +0.2 im-
proved to mean 2.9 (ranged from 2-3) SD+0.2. Neu-
rological deficit were improved as sensory distur-

bance were improved from mean 1.1 (ranged from 1-
2) SD+ 0.3 into mean 1.8 (ranged from 1-2) SD+ 0.3;
and Motor disturbance improved from mean 1.4
(ranged from 1-2) SD+ 0.5 into mean 1.8 (ranged
from 1-2) SD +0.3. Activity Day Living (ADL) were
mean 7.3 (ranged from 4-11) SD 1.7 improved into
mean 12.3 (ranged from 10-14) SD * 1.2. Table 3 has
detailed postoperative data and Total score with Im-
provement Rate (IR). Thereis Improvement Rate (IR)
at the final follow up of all patients which was 81.8%
ranged from (45-100)with SDz 13.8. Thirty eight
patients (65.6 %) out of 58 patients who had been in-



58 Egyptian Orthopedic Journal

capacitated before surgery had returned to their prior
occupation and were functioning normally without
pain. However 12 patients (20.6%) were able to do
their previous work with some limitation of activities

and sometimes needs for analgesic with excess load.
Eight patients (13.8%) modified their work and their
necessity for medication increasing by excess work.

Table 3: Group B, mean JOAS postoperative dataand IR

JOAS N*58 Minimum Maximum Mean SD+
LBP post 2 3 2.7 0.4
Leg pain 2 3 2.8 .0.3
Gait 2 3 2.9 0.2
SLRT 1 2 1.9 0.1
Sensory ist. 1 2 1.8 .0.3
Motor Dist. 1 2 1.8 0.3
ADL 10 14 12.3 1.2
Urinary dist. -3 0 -2 0.7
Total Score 22 29 26.3 1.9
Improvement Rate (IR) 45 100 81.8 13.8

There is no statistical significant difference in Blood
loss for both Groups as shown in Table 4. Difference

in operative time ranged from 40-90 min with mean
70 minutes.

Table 4: Blood Loss in both groups

N Minimum | Maximum Mean SD+
Group A 74 600 1600 927.9 193.7
Group B 58 800 1400 995.6 118.9

Radiological Outcome: Fusion was assessed simply
by standing lateral Flexion extension films. Fused
segment was considered radiographicaly fused if
there was bridging bone over the involved disc space
and no radiolucency around the cages. Posterolateral
fusion aso was assessed and the arthrodesis was con-
sidered successful if there is bone contact in the inter-
transverse space (Table 5). There are 82 % fusion rate
in comparison to 89 % of group B. Complications
were recorded in both groups, pseudoarthrosis in
Group A about 28 % radiologicaly without clinical
symptoms, while Group B shows less incidence of

pseudoarthrosis about 11 %. Adjacent segment steno-
sis reported in 5 cases (6.7%) in Group A, while
Group B had 3 cases (5.1 %) with adjacent segment
stenosis. Those cases with adjacent segment stenosis
were need additional surgical decompression and ex-
tension of fusion for more one level. Broken rods and
screws were recorded in different cases, Group A re-
corded 3 cases with broken rode while Group B in-
cluding 2 cases with broken rode and screw. Intra op-
erative dural leake were recorded in 6 cases that had
of revision back surgery which usually repaired at the
time of surgery without neurological complications.

Table5: Final clinical and radiological outcome

Evaluation points Group A (N=74) | Group B (N=58) | P* value
Fusion rate 82% 89% 0.049
Patient satisfaction 89 % 94% 0.051
Radiculopathy | mprovement 85% 89 % 0.541

* p value = analysis of difference among groups with chi square test

Discussion

Spinal fusion is a generally accepted procedure for
the management of patients with a variety of spinal

disorders. The success of every spine fusion proce-
dure depends bone healing. Bone healing process
depends on many factors, including the type of
graft, host factors, technique, and the rigidity of the
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particular surgical construct.[8]

Complete neural decompression, solid fusion and res-
toration of normal intersegmental alignment in addi-
tion to preservation of normal spina function are the
goals of posterior lumbar interbody fusion (PLIF) in
the treatment of spina instability [9]. During the last
decades, posterior lumbar interbody fusion (PLIF) has
been widely used in arthrodesis for segmental insta-
bility of the lumbar spine. [10]

Most of cases Group A (74 patients) in our study with
lateral Intertransverse fusion were treated by this
technique as cost for PLIF may exceed the fund pro-
vided for PLIF. Cost effectiveness is an important
factor for treatment of patients in the developing
countries. Lee et al; 2011 stated that traditiona pos-
terolateral intertransverse fusion still remains a useful
procedure with acceptable fusion rates for most de-
generative conditions [11].

We have mean improvement rate according to JOAS
for group A 81% and for group B 89.8%. There is no
significant difference between results of both groups.
This result is comparable to the results of poster-
olateral fusion reported by Agazzi et al 1999 who had
reported clinical outcome 67% for 71 patients treated
by PLIF, patient satisfaction 76 % and fusion rate
90%. [12]

Although we depend on standing lateral dynamic
films to evaluate fusion there is several studies to as-
sess fusion rate in different techniques of spinal fu-
sion [11] [13] [14] [15]. Several investigators [16]
believe that flexion-extension radiographs are a reli-
able indicator of fusion, but there is no consensus
concerning the critical value of segmental motion for
fusion failure. The pitfall of dynamic radiographs lies
in the fact that the absence of any movement does not
necessarily correspond with solid fusion [15].

Kim et al 2005 reported approximately 35% of pa-
tients who have fusion after a PLIF have some bony
bridging forming around the cage after 12 months.
They reported also 82% of these patients have bone
fusion mass in posterior vertebral cortical margin
four years follow up. Patients who do not experi-
enced fusion, bony mass can only be observed in-
side the cage [17].

In both groups the outcomes of the studies shows that
there is no evidence of the superiority of one ap-
proach over another one in terms of the fusion rate.
As the fusion rates in Group A, were 82%; however
Group B had 89% fusion rate.

Fogel GR et al; 2008 [14] Fusion assessment of poste-
rior lumbar interbody fusion using radiolucent cages.

X-ray films and helica computed tomography scans
compared with surgical exploration of fusion. They
concluded that evaluation of fusion rate either by sur-
gical exploration, conventional X-ray, or CT methods
performed after PLIF or posterolateral fusion was
very similarly and there were no significant differ-
ences in accuracy between the two methods. They
had results indicate that when plain films show strong
evidence of fusion or pseudarthrosis the helical CT is
unlikely to provide useful new information [14].

Barbagello et al; 2014 comparing effectiveness and
safety of Lumbar lateral inerbody fusion (LLIF), with
posterior lumbar Interbody Fusion (PLIF) and Trans-
foraminal Lumbar Interbody Fusion (TLIF). They
found that lumbar lateral interbody fusion (LLIF)
group experienced less estimated blood loss and
lower mortality risk compared with PLIF group. They
also concluded that there is insufficient evidence of
the comparative effectiveness of LLIF versus
PLIF/TLIF surgery [18].

All patients in this studies used autogenous bone
grafts mostly from posterior iliac crest from the same
incision. Lee et al founded that there is moderate evi-
dence suggesting no difference in fusion rate between
posterolateral fusion and PLIF. They suggest also
more studies to compare each single approach with
circumferential fusion to determine whether a com-
bined approach is necessary to improve the clinical
results and fusion rate [11].

Conclusion

Instrumented lateral intertransverse fusion is an effec-
tive method for treatment of spinal instability. There
are no significant differences in results between lat-
eral intertransverse fusion and PLIF regarding clinical
outcome or fusion rate. Cost effectiveness for latera
intertransverse fusion, time of surgery and blood loss
may be considered as an important factor when deci-
sion making for treating degenerative spondylolisthe-
sis.
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