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COMPARISON BETWEEN POSTERIOR LUMBAR
FUSION WITH PEDICLE SCREWS AND POSTERIOR
LUMBAR INTERBODY FUSION WITH PEDICLE
SCREWS IN ADULT SPONDYLOLISTHESIS

Fernando Luiz Rolemberg Dantas’, Mirto Nelso Prandini’, Mauro A.T. Ferreira®

ABSTRACT - The purpose of this study was to compare patients with lumbar spondylolisthesis submitted
to two different surgical approaches, and evaluate the results and outcomes in both groups. In a two-year
period, 60 adult patients with lumbar spondylolisthesis, both isthmic and degenerative, were submitted
to surgery at the Biocor Institute, Brazil. All patients were operated on by the same surgeon (FLRD) in a
single institution, and the results were analyzed prospectively. Group | comprised the first 30 consecutive
patients that were submitted to a posterior lumbar spinal fusion with pedicle screws (PLF). Group Il com-
prised the last 30 consecutive patients submitted to a posterior lumbar interbody fusion procedure (PLIF)
with pedicle screws. All patients underwent foraminotomy for nerve root decompression. Clinical evalua-
tion was carried out using the Prolo Economic and Functional Scale and the Rolland-Morris and the Oswes-
try questionnaire. Mean age was 52.4 for Group | (PLF), and 47.6 for Group Il (PLIF). The mean follow-up
was 3.2 years. Both surgical procedures were effective. The PLIF with pedicle screws group presented bet-
ter clinical outcomes. Group | presented more complications when compared with Group II. Group Il pre-
sented better results as indicated in the Prolo Economic and Functional Scale.

KEY WORDS: posterior lumbar interbody fusion (PLIF), posterior lumbar fusion, spondylolisthesis, pedicle
screws, lumbar spine, spinal instrumentation.

Estudo comparativo entre fusdo lombar posterior com parafuso pedicular e fusao intersomati-
ca lombar posterior associada com parafuso pedicular em espondilolistese no adulto

RESUMO - O objetivo foi comparar dois grupos de pacientes portadores de espondilolistese lombar que
foram submetidos a dois procedimentos cirrgicos distintos, avaliando os resultados clinicos levando em
consideracdo a qualidade de vida. Durante o periodo de 1998 a 2001 sessenta pacientes portadores de es-
pondilolistese da coluna lombar istmica e degenerativa foram submetidos a tratamento cirdrgico no Hos-
pital Biocor em Belo Horizonte, por um mesmo cirurgido foram analisados prospectivamente. Os primei-
ros trinta pacientes foram submetidos a fusao posterior com parafusos pediculares e os trinta seguintes a
fusdo posterior com parafusos pediculares associada a fusdo intersomatica posterior. Os pacientes foram
submetidos a liberacdo radicular com laminectomia e foraminotomia. A avaliacdo clinica foi feita utilizan-
do as escalas de Prolo Econdmico e Funcional, o questionario de Rolland-Morris e de Oswestry. Os resulta-
dos clinicos apresentaram que os dois procedimentos realizados foram eficazes. Houve maior nimero de
complicagdes relacionadas com a biomecanica no grupo que foi submetido somente a fusdo posterior e o
grupo submetido a fusdo posterior associada a fusdo intersomatica apresentou melhores resultados com
retorno as atividades diarias e melhora da qualidade de vida.

PALAVRAS-CHAVE: fusdo intersomdtica lombar posterior, fusdo lombar posterior, espondilolistese, fixacdo
pedicular, coluna lombar, instrumentacao vertebral.

Spondylolisthesis is the subluxation of a verte-
bral body over another in the sagittal plane. It repre-
sents a particular and relatively frequent mechanism
of intervertebral instability. The first case of lumbo-
sacral spondylolisthesis was described by Herbinaux

in 1772, an obstetric surgeon that described a bony
prominence, anterior to the sacrum and caused pel-
vic outlet narrowing, due to a forward slip of L5 on
the sacrum’, causing a difficult delivery. This pathol-
ogy can be caused by ligamentous laxity, a defect in
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the pars interarticularis, previous surgery, or may be
traumatic. It occurs in up to 5% of the general pop-
ulation and affects all ages®. The surgical treatment
of spondylolisthesis is indicated for cases of neuro-
genic claudication, intractable radicular pain, severe
low-back pain, presence of neurological symptoms,
failure of conservative management, radiological in-
stability, progressive worsening of the listheses, Mey-
erding grade Ill and IV listheses, and spondylopto-
sis*®.The ideal surgical treatment remains controver-
sial®8,

The procedure to use pedicle screws in the treat-
ment of lumbar spondylolisthesis was popularized
in Europe by Roy-Camille in 1970°. Briggs and Milli-
gan used the posterior intersomatic fusion with au-
tologous bone in the discal space®. This procedure
was popularized by Cloward in 1953". Steffe'" was
the first to propose the association of intersomat-
ic lumbar fusion and intersomatic spacers and de-
compression with fusion using pedicle screws. Suk'
used bone grafts as intersomatic spacers and pedic-
ular fixation in the treatment of isthmic spondylolis-
thesis, to provide a truly circumferencial fusion with
good results. Due to the complications of the collaps-
ing of the impacted bone grafts into the disc space,
we have used other materials as intersomatic spacers
including carbon fiber as proposed by Brantingan',
titanium as proposed by Ray', and titanium blocks
coated with plasmapore as proposed by La Rosa™.

We have found few papers in the literature com-
paring the use of pedicle screws with pedicle screws
associated with a posterior intersomatic posterior fu-
sion in the surgical management of lumbar spondy-
lolisthesis' 256, The purpose of this study was two-
fold: to compare efficacy of the posterior lumbar in-
terdody fusion (PLIF) with the posterior lumbar fu-
sion (PLF); and to compare the complications of both
procedures.

METHOD

We have prospectively studied 60 patients with lumbar
spondylolisthesis, between August 1999, and August 2001.
The patients were operated on by one surgeon (F.L.R.D.)
in a single institution, using two different techniques with
a minimum follow-up of two years. Patients were divid-
ed into two groups. Group | comprised the first 30 consec-
utive patients of the series submitted to a posterior fixa-
tion with pedicle screws (PLF). Group Il comprised the last
30 patients submitted to a posterior lumbar interbody fu-
sion procedure (PLIF).

Socon and Spine System (Aesculap, Tuttingham, Germa-
ny) pedicle screws were used in both groups, and the Pro-
space (Aesculap, Tuttingham, Germany) titanium plasma-
pore-coated spacers were used in the PLIF group.

The inclusion criteria were: no past history of spine sur-
gery for spondylolisthesis; age between 18 and 65; failure
of maximum conservative management (including inten-
sive physical therapy) for at least 6 months. Exclusion crite-
ria were infection and generalized bone disease.

All patients have signed an informed consent term and
the study was approved the Ethics Committee of the Bio-
cor Institute.In this series, 33 patients were female (55.5%)
and 27 were male (45.5%). Seventeen males and 13 females
comprised Group | (PLF). In Group Il (PLIF), there were 20 fe-
males and 10 males. Mean age in Group | was 52.4 y/o, and
in Group Il it was 47.6 y/o. The overall age distribution was:
13 patients (21.6%) between age 30-39; 14 patients (23.3%)
between age 40-49; and 17 patients (28.3%) between age
50-59. Sixteen patients (26.6%) had age between 60-65.

Twenty-seven patients had spondylolisthesis at L4-5 lev-
el and another 27 at L5-S1 level. It affected the L4-L5-S1 lev-
els in 5 cases, and the L3-4 level was abnormal in one case.
In Group | (PLF) the disease affected the L4-5 level in 15
cases, the L5-S1 level in 12 cases, the levels L4-L5-S1 in one
case, and the level L3-L4 in one case. In the overall series 51
(85%) patients were submitted to lumbar fusion in one lev-
el, and 9 (15%) patients required a two-level fixation pro-
cedure. In Group | (PLF), 27 (90%) patients required 1 level
fixation, and 3 (10%) patients required fixation in two lev-
els. Twenty-four patients submitted to the PLIF procedure
(80%) were fixated in one level while six (20%) required a
two-level fixation.

There were 46 cases of degenerative spondylolisthesis
(76.6%) and 14 cases of isthmic spondylolisthesis (24.4%).
Group | had a higher incidence of the degenerative type
in relation to the isthmic, 26 and 4 patients, respective-
ly. Group Il presented similar characteristics with 20 cas-
es of the degenerative type and 10 cases of the isthmic
type. Spondylolisthesis was classified as grade | in 31 cases
(51.6%); grade Il in 27 cases (45%); and grade Il in 2 cas-
es (2.3%). The distribution of the disease in both groups
were: PLF Group, 16 cases grade |, 13 cases grade Il, and 1
case grade lll. In the PLIF Group there were 15 cases grade
I, 14 cases grade Il, and 1 grade Ill.

Clinical symptoms and signs included low-back pain in
58 cases (96.6%), radicular pain in 56 patients (93.3%), neu-
rogenic claudication in 30 patients (50%) and neurological
deficits were observed in 24 cases (40%). Comparison of
symptoms and signs in Groups | and Il showed: low-back
pain in 28 cases (93.3%) in Group |, and in 30 cases (100%)
in Group II; neurogenic claudication in 19 (63.3%) in Group
I, and in 11 (36.6%) in Group lI; neurological deficit in 14
patients (46.6%) of Group I, and in 10 patients (33.3%) of
Group Il. The neurological deficits consisted of motor weak-
ness in 2 patients (6.6%) in Group |, and in 3 patients (10%)
in Group Il. Hypesthesia was found in 12 patients (40%) in
Group |, and in 7 patients (23.3) in Group Il

The radiological pre-operative evaluation included static
and functional lumbar spine plain X-rays; computed tomog-
raphy (CT) scans; and magnetic resonance imaging (MRI)
scans. The anatomical features including the bony anatomy,
the aspect of the disc, the neural elements, and the grade
of the listheses were carefully evaluated for proper surgi-
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cal planning. All patients were treated conservatively for at
least 6 months. Treatment included analgesics and physical
therapy. Surgical indications were: neurogenic claudication,
severe low-back pain; radiculopathy refractory to clinical
treatment; and motor deficit. Foraminotomy and discecto-
my were performed in all cases. No bracing was used in the
post-operative period. Patients were encouraged to ambu-
late in the first post-operative day.

Patient data analysed were: age; sex; clinical presenta-
tion, type and degree of spondylolisthesis. Co-morbidities
like diabetes mellitus, obesity, and smoking were found in
both groups, but no significant statistical difference was
found between the two groups. The degree of spondylo-
listhesis was determined according to the Meyeding clas-
sification® and its type according to the Newman system'’.
Patients were clinically evaluated with the Prolo Economic
and Functional Scale' and with the Rolland-Morris' and
Oswestry?® questionnaires, filled by the patient pre-oper-

Fig 1. (A) Anterior-posterior and (B) lateral radiographs of a pa-
tient with an degenerative spondylolisthesis L4-L5 grade I. (C)
and (D) MRI coronal and axial. (E) and (F) The anterior-posteri-
or and lateral radiographs at 2-year pds-operatoire.

atively and in up to two-years post-operatively. Post-oper-
ative radiological control included simple lumbar X-rays,
both AP and lateral views, performed immediately post-op-
eratively, and in 30 days, 3 months, 6 months, and in one
and two years in order to assess correct hardware place-
ment, and lumbar spine stability.

Clinical results were studied prospectively. Group | and
Il outcomes were evaluated with the Prolo, Oswestry, and
Rolland-Morris scales pre-operatively and 2 years post-oper-
atively. Statistical analysis was performed using the Mann-
Whitney U-test, Bartlett's test, and the Pearson qui-square
and Fisher tests. The 0.05 value was used to define statis-
tical significance.

Surgical technique - Patients were carefully positioned
in the prone position. Thoracic and abdominal compres-
sion were avoided by proper padding. All patients were
submitted to a posterior approach with a midline incision
and dissection, exposing the spinous processes, laminae,
and the bilateral facets. A postero-lateral decompression
of the neural elements was then performed with laminec-
tomy, medial facetectomy, and foraminotomy. Total disc
resection was performed with preservation of both verte-
bral plateau. After the discectomy and bilateral foraminot-
omy, and with the use of the C-arm, 7 to 11 mm intersomat-
ic distractors are placed in the discal space. The titanium
plasmapore-coated intersomatic spacers are impacted bi-
laterally, advanced to the mid-portion, but no passing the
anterior rim of the vertebral body, and their size matches
the size of the distractors. The spacers are 7 mm, 9 mm, and
11 mm high; and 22 mm, 24 mm, and 26 mm wide. Lumbar
spine screws are 6.0 or 6.5 mm wide and 40 to 50 mm long.

Fig 2. (A) RMI and (B) CT of a patient with a degenerative spon-
dylolisthesis L5-S1 grade I. (C) and (D) the anterior-posterior
and lateral radiographs at 2-year pds-operatoire.
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Sacral screws are 6.5 and 7.0 mm wide and 40 mm long. The
fixation procedure included only the affected segment of
the spine, and reduction of the listheses at this point is al-
ways attempted. The lateral rods are placed into position
and curved along the angle of the lumbar or lumbosacral
spine. After facet scarification bone grafts are placed to
promote fusion (Fig 1) Surgical technique in Group | was
the same as described above, except for the placement of
spacers (Fig 2).

RESULTS

Group | (PLF) - The median Economic Prolo scale
score pre-operatively was 2.4 (1-4) and post-opera-
tively 3.2 (2-5). Thirteen patients (43%) returned to
their baseline normal activities (Prolo grades 4 and 5).
Five patients (16%) improved, but could not resume
all their normal activities (Prolo grade 3). Twelve pa-
tients (41%) did not return to their normal activi-
ties (Prolo grades 1 and 2). The pre-operative medi-
an Functional scale was 2.3 (1-5); post-operative 3.6
(2-5). Eighteen patients (60%) reported significant
functional improvement, with no or sporadic back
pain (Prolo 4 and 5). Partial functional recovery was
observed in 10 patients (33.3%), with back pain and
residual pain in the lower extremities (Prolo grade
3). Two patients (6.6%) had no improvement (Prolo 1
and 2). Thirteen patients (43%) resumed their normal
activities post-operatively (Prolo 4 and 5); 5 patients
(16%) resumed partially their normal activities (Pro-
lo 3); 12 (41%) did not resume their normal activities
(Prolo 1 and 2). Pre-operative mean Rolland-Morris
score was 11.2 (5-20); mean post-operative score was
7.4 (1-22). Oswestry mean pre-operative and post-op-
erative scores were 28.5 and 18.6, respectively. These
data show that 73% of Group | patients were mod-
erately disabled pre-operatively (Oswestry 21-40%)
and there was significant improvement post-opera-
tively with 70% of patients presenting minimum or
no disability (Oswestry 0-20%).

Group Il (PLIF) — The median Economic Prolo scale
score pre-operatively was 3.1 (2-5) and post-opera-
tively 4.1 (2-5). Twenty-five patients (83.3%) returned
to their baseline normal activities (Prolo grades 4 and
5). One patient (3.3%) improved, but could not re-
sume all his normal activities (Prolo grade 3). Four pa-
tients (13.3%) did not return to their normal activi-
ties (Prolo grades 1 and 2). The pre-operative median
Functional scale was 2.4 (1-5); post-operative 4.2 (2-
5). Twenty-five patients (83.3%) reported significant
functional improvement, with no or sporadic back
pain (Prolo 4 and 5). Partial functional recovery was
observed in 4 patients (13.3%), with back pain and

residual pain in the lower extremities (Prolo grade 3).
One patient (3.3%) had no pain improvement (Pro-
lo 1 and 2). Twenty-five patients resumed their nor-
mal activities post-operatively (Economic Prolo 4 and
5), and 25 patients reported significant functional re-
covery (Functional Prolo 4 and 5); 1 patient (3.3%)
resumed partially their normal activities (Prolo 3); 4
patients (14.2%) did not resume their normal activi-
ties and 1 patient (3.3%) showed no pain relief (Pro-
lo 1 and 2). Pre-operative mean Rolland-Morris score
was 9.5 (4-22); mean post-operative score was 3.7 (0-
14), respectively. Pre-operative mean Oswestry score
was 31.3% (16-80), and 13.3% (0-30) post-operative.
These data show that 70% of Group Il patients were
moderately disabled pre-operatively (Oswestry 21-
40%) and there was significant improvement post-
operatively with 70% of patients presenting mini-
mum or no disability (Oswestry 0-20%).

In the present series 28 patients presented low-
back pain pre-operatively with significant post-op-
erative improvement in 18 patients (64%). In Group
II, all patients had low-back pain with significant im-
provement in 20 cases (66.6%). Radicular pain was
present in 28 patients with post-operative improve-
ment in 23 cases (82%). In Group Il, 28 patients pre-
sented radicular pain with post-operative improve-
ment in 24 cases (85%). Neurogenic claudication im-
proved in all cases and in both Groups. Neurological
deficits were present in 24 patients, 19 sensitive and
5 motor deficits (related to nerve roots L5 and S1).
Group | had 2 patients with motor deficit, with one
complete recovery (case 13) and one partial recov-
ery (case 21). In Group I, 3 patients had motor def-
icit pre-operatively (cases 48,57,60). There was full
recovery in 2 cases, and partial in one case. Sensi-
tive deficits were present in 12 cases with post-op-
erative improvement in 8 patients (66%). Group Il
had 7 cases with sensitive deficits in the pre-opera-
tive period with complete post-operative recovery in
5 cases (71%).

Early and late surgical complications were stud-
ied. Early complications consisted of: nerve root
compression caused by the hardware in 4 cases (2 on
each group; surgical repositioning of the construct
resolved back pain in all patients); superficial wound
infection in 3 cases of Group Il with 1 patient requir-
ing surgical debridement (case 8); CSF leak in one pa-
tient in Group |, treated conservatively with bed rest.
Late complications consisted of: 2 patients in Group |
(cases 16 and 30 submitted to a 2 level- 6 screw fixa-
tion procedure) presented screw fractures with com-
plaints of low-back pain, but not requiring re-opera-
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tion; loosening of the metal construct with slippage
of the rods in two cases (cases 8 and 19, Group I) that
complained of severe back pain and required re-op-
eration, and partial displacement in one case (case
22, Group II) that was only followed radiologically;
patient 27 of Group | presented with lumbar steno-
sis one level below fusion (performed at the L4-5 lev-
el), and was submitted to decompression and fusion
at L5-S1 3 years after surgery.

From the biomechanical standpoint, Group | pa-
tients presented a higher complication rate with 2
screw fractures, 3 loosening of the construct, and 1
spinal stenosis below the fixated segment. No such
complications occurred in Group Il patients. This dif-
ference was statistically significant. The overall re-op-
eration rate was 13.6% (8 cases), 6.6% in Group | (2
cases) and 20% in Group Il (6 cases).

Difference between Groups | and Il - There was
no statistical significant difference in the overall re-
sults of the Oswestry and Rolland-Morris scales. Pre-
operative mean Rolland-Morris questionnaire score
in Group | was 11.2 (5-20). The mean post-operative
score was 7.4 (1-22). Oswestry’s questionnaire mean
score pre-operatively and post-operatively were
28.5% and 18.5%, respectively. Pre-operative mean
Rolland-Morris questionnaire score in Group Il was
9.6 (4-22). The mean post-operative score was 3.7 (0-
14). Oswestry's questionnaire mean score pre-opera-
tively and post-operatively were 31.3% (16-80) and
13.3% (0-30), respectively. There was no significant
statistical difference between the two groups when
studied by the Economic and Functional Prolo Scale.
However, analysis of patients E1F1 and E2F2 pre-op-
eratively that improved to E4F4 and E5F5, showed
that patients in Group Il fared better than patients
in Group |I: Economic 50% and 21% for Groups Il and
I; and Functional 86% and 60% for Groups Il and I.

DISCUSSION

The ideal surgical treatment for spondylolisthesis
patients remains controversial. Moller?' reported a
prospective randomized study with 111 patients with
isthmic spondylolisthesis and with a follow-up of two
years. Patients were submitted to conservative treat-
ment or a postero-lateral surgical approach with or
without placement of pedicle crews. They conclude
that surgery provided better clinical outcomes and
pain improvement. Gibson? published a meta-analy-
sis comparing the various methods of treatment of
lumbar spondylolisthesis. The study concluded that
there was no evidence that surgical decompression

or fusion were superior than the natural history,
placebo, or conservative management. Apel®* found
high rates of pseudoarthrodis (43%) in patients sub-
mitted to a simple posterior fusion procedure, with-
out good clinical outcomes. Herkowitz and Kurz**
studied prospectively 50 patients with degenerative
spondylolisthesis that were equally divided into two
groups. Patients were submitted to isolated surgical
decompression or decompression with postero-lat-
eral fusion. Follow-up period was 3 years. Patients
submitted to decompression and fusion presented
better results than decompression alone (96% vs.
44%). Pseudoarthrosis rate in the decompression
alone group was 36%, but it had no influence in
clinical results.

Fishgrund® published a prospective randomized
study with three different groups of patients with
degenerative spondylolisthesis, submitted to differ-
ent surgeries: decompressive laminectomy, fusion
without instrumentation, and fusion with instru-
mentation. Patients submitted to fusion and instru-
mentation presented better fusion rates, but it did
not improve clinical outcome. Kornblum?® reviewed
the study of Herkovitz and Kurtz** and followed the
patients for 7 years. They found the pseudoarthrosis
rate influenced the final results. In patient with solid
fusion, 86% presented good or excellent results, and
the patients with pseudoarthrodis had only 56% of
good or excellent results. The authors recommend
then, the use of instrumentation with pedicle screws
in patients submitted to fusion.

Yuan?, in a multicentric study with 2684 patients
lumbar spondylolisthesis, compared 2177 patients
submitted to fusion with pedicle screws with 507 pa-
tients submitted to decompression without pedicle
screws. The complications of both procedures were
analyzed. They noted 1% screw fracture. Per-opera-
tive dural tears were present in 7.3% of patients in
the pedicle screws group, and in 5.7% in the decom-
pression without fusion group. CSF fistula was found
in 0.5% in the fusion group, and in 0.7% in the de-
compression group. Re-operation rate was 17.6%,
and 15%, respectively, for the fusion with pedicle
screw group, and decompression alone group. They
conclude the benefits of pedicle screws over its
risks.

In our series, no patient of Group Il presented
complications related to hardware biomechanics.
Six patients of Group | presented complications: 3
patients presented with loosening of the construct,
with rod slippage in 2 patients (cases 8 and 19) re-



Arq Neuropsiquiatr 2007;65(3-B) 769

quiring re-operation. One patient presented with rod
displacement (case 22), but did not require surgery.
Two patients presented with screw fracture (cases
16 and 30), and another patient presented with late
onset lumbar spine stenosis just above the fixated
segment, requiring new surgery with decompression
and fusion. The complications affected the final out-
come, since only two of these 6 patients resumed
their normal pre-operative activities and complained
only sporadic back pain (Prolo E4F4). There was sig-
nificant statistical difference in the complication rate
of Group | when compared with Group II.

Madan'® compared 23 patients with lumbar spon-
dylolisthesis submitted to a posterior fusion proce-
dure with 21 patients submitted to a posterior fusion
procedure and interbody fixation. Three patients in
the first group lost surgical correction of the spon-
dylolisthesis, while no patient in the second group
presented such complication. However, the overall
complication rate was not statistically significant be-
tween the two groups. Some authors consider the
PLIF procedure difficult due to the increased bleed-
ing, prolonged operation time, and more extensive
dissection’®. The reported complications associated
with the PLIF procedure include: permanent neuro-
logical deficit in 0.4 to 1.7%; CSF leak in 0.4 to 0.5%;
radicular pain in 1.1 to 2,5%; posterior displacement
of the cage in 0.8 to 0.9%; deep wound infection in
0.6 to 5.0%%"%.

In spondylolisthesis patients, concern with spinal
biomechanics is key to the proper surgical manage-
ment. This is in accordance with the literature. Inter-
somatic lumbar spacers along with posterior fusion
are used with the purpose to improve fusion and
spinal biomechanics, and provide a better support
for the anterior spine column' 2. Duffield®*® have
demonstrated, in fatigue tests, the need for an an-
terior support for the lumbar spine. Posterior pedicle
screws used alone tend to resist to the physiological
forces applied to the anterior part of the vertebral
body. Crawford and Cagli*' reproduced the lumbar
spondylolisthesis grade | using cadaveric specimens,
and studied the biomechanics of various hardware
constructs: cages with and without intersomatic spac-
ers; pedicle screws alone; pedicle screws with cages.
Pedicle screws with cages presented better biome-
chanics in flexion, lateral extension, axial rotation,
and shear forces. In specimens with cages, there were
instability and fatigue. The authors suggest the use
of screw systems and cages in grade | lumbar spon-
dylolisthesis patients, because its high stability may
allow for a good fusion around the cages.

Suk' compared two groups of patients with lum-
bar spondylolisthesis. Group | comprised 40 patients
submitted to decompression and fusion with ped-
icle screws. Group Il comprised 31 patients submit-
ted to decompression, postero-lateral fusion, and a
PLIF with the placement of discal space grafts. The
pseudoarthrosis rate in Group | was 7.5% with 20%
recurrence of deformity and lost of reduction in
more than 50% of the cases. They recommend the
posterior fusion associated with interbody grafting
(PLIF), since anterior support presents lost of reduc-
tion achieved in surgery.

The literature shows concerns with life quality in
spondylolisthesis patients. Madan'® used the Oswes-
try questionnaire, among other tools, to evaluate
the final outcomes of patients with lumbar spondy-
lolisthesis submitted to a posterior fusion procedure
or to a PLIF procedure. Oswestry index of 69% was
reported in the posterior fusion group, and a 81%
index was reported in the PLIF group. PLIF patients
retained correction and presented better fusion.

Our study shows Oswestry index with 90% good
or excellent results in Group | patients, and 93% in
Group |l patients. The difference was not statistically
significant.

La Rosa' used the Prolo scale associated with
other evaluation methods to compare 18 patients
submitted to a posterior fusion surgery with 17 pa-
tients submitted to a PLIF procedure. The pre-opera-
tive mean Economic Prolo scale in the first group was
2.5 (1-4). Twelve patients (66.7 %) presented good re-
sults (Prolo 4 and 5). The second group presented a
mean pre-operative Economic Prolo scale 2.5 (1-4).
Twelve patients (70.6%) presented good results post-
operatively (Prolo 4 and 5). The pre-operative mean
Functional score was 4.2 (2-5). Post-operatively, 13
patients (76.5) presented good results pre-operative
normal activities, pain relief was better in group two,
but with no statistical significant difference.

Our study showed that Group | pre-operative mean
Prolo Economic score was 2.4 (1-4). Thirteen patients
(43%) reported pain relief and resumed their normal
activities. The pre-operative mean Prolo Functional
score was 2.3 (1-5). Eighteen patients (60%) reported
significant improvement and sporadic pain (Prolo 4
and 5). Group Il patients presented a pre-operative
mean Prolo Economic score of 3.1 (2-5), and 27 pa-
tients (83.3%) resumed their activities (Prolo 4 and 5).
The pre-operative mean Prolo Functional score was
2.4 (1-5). Twenty-five patients (83.3%) reported sig-
nificant pain relief (Prolo 4 and 5). If we consider the
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subgroup of patients with a pre-operative Prolo E1F1
or E2F2 that improved to a Prolo E4F4 or E5F5 patients
in Group Il did better than patients in Group I: 50% vs.
21% (Economic); and 86% vs. 60% (Functional).

In conclusion, based on the present series we con-
clude that if there is instability affecting the three
spine-columns, the posterior interbody fusions with
pedicle screws provide a more solid mechanical
construct when compared with the pedicle screws
used alone. Both surgical procedures are effective,
although Group Il showed better clinical outcomes
if quality of life, pain improvement, and functional
recovery are considered. There were more complica-
tions related to spinal biomechanics in Group | than
in Group Il. Clinical and functional outcome in both
groups were similar, and no significant statistical dif-
ference was found. Comparing the final results in
both groups with the Prolo Economic and Functional
scale there was significant statistical analysis in the
subgroup of patients that were level E1F1 or E2F2
pre-operatively that improved to level E4F4 and E5F5
postoperatively, Group Il presented better results
than Group I
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