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ABSTRACT

Background: Recurrent lubmer disc herniation is a challenge facing
neurosurgeons. Disectomy is the rule. However, fusion was emerged as
an alternative. No consensus for standard fusion technique is reached yet.
Aim of the work: to investigate the outcome of posterior interbody
fusion combined with transpedicular screws versus the transpedicular
screws alone, for recurrent disc herniation.

Patients and Methods: Thirty patietns with recurrent disc prolapse were
included and divided into two equal groups. Group A: interbody fusion
with transpedicular screw, and Group B: transpedicular screws alone).
All were evaluated by history taking, clinical examination and laboratory
and radiological investigations. Pain assessed by visual analogue scle and
oswestry disability index used to assess associated disabilty.
Intraoperative data were document and patients followed up
postoperatively for six months, by the same methods used for
preoperative evaluation.

Results: Both groups were comparable regarding all studied variables,
except signficant increase of symptoms duration in group A than group B
(4.45 £ 1.09 vs 3.28 + 0.924 months, respectively). Also, there was
signficant low back pain reduction in A than B group (1.23 £ 0.586 vs
1.72 + 0.643), at the six months of follow up. Finally, in both groups,
low back and radicular pain was signficantly reduced when compared to
preoperative values.

Conclusion: The use of lumbar fusion for the management of recurrent
disc prolapse is an effective, and safe management option. It associated
with more low back pain reduction.

Keywords: Low back pain; Discectomy; Lumber Interbody Fusion;
Recurrent.
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INTRODUCTION

The surgical treatment of herniated lumbar disc has
advantages over the non-operative treatment and the
long-term clinical outcomes of lumbar discectomy
remain superior to the conservative treatment despite
the re-operation rate is as high as 25%*. Leven et al.
2 reported that recurrent lumbar disc herniation was
the indication for re-operation

discectomy in 62% of cases.

Despite recurrent lumbar disc herniation being a
relatively common complication, there is debate

after primary

revision discectomy without fusion. One concern is
that there is some inherent instability that led to the
recurrent lumbar disc herniation. Another concern is
that revision discectomy may lead to more instability.
Additional lamina and facet are resected to identify
normal tissue plains to avoid incidental durotomy
and neural injury 3. The most recent lumbar fusion
guidelines state that fusion is reasonable for
treatment of recurrent lumbar disc herniation in the
setting of instability, spinal deformity, or chronic low
back pain “.

about the optimal treatment. There are multiple

surgical treatment options for recurrent lumbar disc
herniation with the main two options consisting of
revision lumbar discectomy and instrumented fusion.
Determining the optimal surgical intervention is
iS no evidence
demonstrating superiority of one approach over
another. There are several concerns regarding

often challenging as there

Posterior and posterolateral lumbar arthrodesis now
includes fusion of bilateral transverse processes. The
reported fusion rate of modern bilateral posterolateral
fusion is 81-100 % and clinical success rate is 60—98
% regardless of the use of transpedicular fixation °.
Circumferential fusion theoretically can release the
compression on the disc space, increase fusion rate
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by adding an end plate, and improve correction of the
deformity ©.

The strategies for circumferential fusion include
anterior lumbar interbody fusion (ALIF), posterior
lumbar interbody fusion (PLIF), and transforaminal
lumbar interbody fusion (TLIF). The fusion rate can
vary significantly from 74 to 98 %, and short- and
long-term follow-up showed significantly improved
clinical outcomes in patients who received PLIF
versus posterolateral fusion " However, PLIF
requires a longer operating time and can be
associated with greater blood loss, more tissue
trauma from extensive tissue dissection, more tissue
scarring, that induce neurological complications.
Thus, it is important to elucidate whether the
additional risk during the longer PLIF operation
provides an improved outcome &.

PATIENTS AND METHODS

Population: 30 patients suffering from recurrent
lumbar disc prolaps

Study Design: This is a prospective comparative
study, patients are categorized in two equal groups
by a closed envelope method of randomization;
Group A: included patients who had interbody
fusion added to the transpedicular screw, Group B:
included patients who were subjected to
transpedicular screws.

Setting: Al-Azhar University Hospitals, and Al-
Menshawy General Hospital.

Inclusion Criteria: Patients with single level
recurrent lumbar disc suffering from either low back
pain or radicular pain.

Exclusion Criteria:

Patients who have contraindication for general
anethesia.

Patients with associated lumber canal stenosis.
Patients with spondylolisthesis.

Preoperative assessment:

The preoperative data including:

History, preoperative neurological examination as
well as, oswestry disability index (ODI), visual
analogue score (VAS), walking distance and
Japanese Orthopedic Association score (JOA) for
treatment for low back pain.

Radiology as preoperative MRI or CT and plain x-
rays (dynamic views) were done

Operative data included the site, the blood loss
during operation, operative time and mode of fixation
used, post-operative pain and neurological disability
before and after surgery. We used Japanese
Orthopaedic Association score ° and Oswestry
disability index questionnaire (ODI) ° for
assessment of outcome. Additionally, patients were
asked about the walking distance, how far were they
able towalk in meters before and after surgery. Each
patient was asked to indicate his/her perceived pain
intensity through visual analogue scale (VAS).

Neurological Examination: A focused neurological
examination performed to identify any neurological
deficit. Lower limb motor evaluation includes hip
flexors, knee flexion and extension, dorsiflexion,
plantar flexion, and great toe extension and flexion.
Heel and toe walking also are tested to evaluate
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the strength of the tibialis anterior (foot
dorsiflexion, L5) and gastrocnemius (foot plantar
flexion, S1). Patellar and ankle deep tendon reflexes
are evaluated. Sharp sensation is oftentested with a
pinprick in each of the dermatomes distributions. If
the patient is describing any bowel or bladder
incontinence, or impaired sensation, perianal
sensation should be evaluated. Anal reflexes can be
tested. The straight-leg test, which may be performed
with the patient either seated or laying down, is a fair
screening test for nerve root irritation. Local back
examination  searching for  tenderness and
paravertebral muscle spasm was also carried out.

Consent for surgery:

Lumber laminectomy and disc removal with lumbar
pedicle screw fixation with inter body fusion consent
includes discussing the operative procedure with the
patient with its intended benefits of pain relief and
possible improving function and symptoms of walk.
Discussing Neurological deterioration, complications
such as (Dural tear, infection, hematoma, nerve root
injury).

Preoperative investigations: Complete Blood count
(CBC), Bleeding profile (bleeding time),
prothrombin time (PT), partial thromboplastin time
(PTT), kidney function and liver function. ECG,
Echocardiography (if indicated), Plain chest X-ray.

Specific imaging; Plain x-ray films of lumbosacral
spine (antero-posterior, lateral, and dynamic films
"flexion/extension). With either one of the following:
Computerized Tomography C.T. Magnetic resonance
imaging MRI.

Anesthesia: General anesthesia in all of cases,
Intravenous antibiotics should be given 30 minutes
prior to incision.

Position: The patient position is prone on spinal
frame, with the abdomen free and thespine flexed to
open the inter-laminar spaces.

Procedures:

Bilateral laminectomy and discectomy: The
incision was made longitudinally midline over the
spinous processes. The dissection was carried down
with electro cautery through the subcutaneous tissue
until the thick white lumbosacral fascia was reached.
Electro cautery was used to expose the posterior tip
of the spinous process bilaterally. When the lamina
has been reached, a periosteal elevator was used to
scrape the Para spinal muscles laterally to the facet
joints. Residual muscle fibers are removed from
the lamina and facets with a large rongeur. A
Kerrison punch was used to remove the inferior one
third of the lamina above from medial to lateral. The
ligamentum flavum was removed completely at this
level with the bone nippler. The medial aspect of the
inferior facet from the vertebrae above was removed
and exposing the superior facet of the vertebrae
below. The lateral recess was unroofed by removing
the medial superior facet with different sized
Kerrison punches. The superior facet was removed.
Bluntnerve hook was used to palpate the margins of
the foramen. The most superior tip of the superior
articular facet was resected in performing the
foraminotomy. The wound was irrigated, and
homeostasis was maintained in the epidural space
with bipolar electro cautery of the epidural veins then
performing a decompression or a discectomy.
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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.

Pedicle screw fixation: The location of the pedicles
is identified by anatomical landmarks (pars inter
articularis)y and by radiography or image
intensification fluoroscopy in the operating room.
Use a pedicle finder, with a 20-degree medial
inclination at L5, 10-degree inclination at L4, 5-
degree inclination at L3 and L2, and no inclination at
L1.Follow the progress of the pedicle finder by
feeling insidethe pedicle with a pedicle feeler and
by checking with the fluoroscopy. The bone is
generally decorticated and bone graft is placed
between lamina and transverse process before final
placement of screws.

Lumber inter body fusion: There are two different
types of posterior interbody fusion procedures. The
traditional PLIF procedure involves placing two
small bone graft spacers,with gentle retraction of the
spinal nerves and neurologic structures, one graft on
each side of the interbody space (right and left).
A TLIF (transforminal lumbar interbody fusion),
involves placing only one bone graft spacer in the
middle of the interbody space, without retraction of
the spinal nerves. The PLIF technique includes
performing a wide laminectomy and bilateral partial
facetectomy to allow visualization and removal of
the intervertebral disc. The TLIF technique includes
performing a complete unilateral (one side only)
facetectomy to allow visualization and removal
of the intervertebral disc. Special distractor
instruments are used torestore the normal height of
the disc, as well as to determine the appropriate size
spacer to be placed. A bone spacer (metal or peek
spacers may also be used) is then carefully placed in
the disc space. The Lumbar Cage is radiolucent and
allows visualization of bony healing by normal plane
radiographs. The cages are tightly packed with
autologous bone graft and inserted into the disc
space.

Follow up the patient: In this study we followed our
patients immediate postoperative, one week after
surgery and six months postoperative where we
evaluated clinical and radiological finding including
clinical examination (by assessing subjective
symptoms such as (low back pain and radicular
pain), clinical signs, outcome scores including the
visual analogue score, Oswestry disability index,
Walking distance, Japanese score and Length of
postoperative hospital stay also Postoperative X-ray
imaging after surgery for both groups of patients
was evaluated.

Statistical analysis: Data entry and analyses were
performed using SPSS statistical package version 10
(SPSS, Inc., Chicago, IL, USA). The quantitative
data were presented as a mean and standard
deviation. Paired t-test was conducted to evaluate the
impact of surgery on the mean of outcome scores.
The qualitative data were presented as number and
percentage. The chi-square (y°) was used to find the
association between variables of qualitative data. P
value of < 0.05 and of < 0.001 indicate significant
and highly significant results respectively.
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RESULTS
In the current work, patients were mostly in their
forties, with male sex predominance and slightly
overweight. The most affected levels were L5-S1
follwoeid by L4-5. The associated cormobid
conditions were smoking, diabetes mellitus,
hypternsion, cardiac disease and previous operations
(Table 1).
Group | Group
Variable A B t/ o ]
(n=15) | (n=15)
46.16 + | 44.72
Age (years) 8.53 9.14 0.446 | 0.659
11 10
Male 1 73 306) | (66.79%)
Sex 0.159 | 0.691
Female 4 S
(26.7%) | (33.3%)
2 2482+ | 25.66
BMI (kg/m*) 5.77 583 0.397 | 0.695
1 1
L34 | 67%) | (6.7%)
Affected 5 4
L4-5 0.164 | 0.912
.3% 26.7%
Levels (33.3%) | (26.7%)
10
- 0,
L5-S1 9 (60%) (66.7%)
Smoking 8 9 (60%) | 0.136 | 0.713
(53.3%) ' '
DM ° ! 0.556 | 0.456
33.3% 46.7% ' '
Associated ( ) | ( )
. 7
0,
Comoribid HTN 6 (40%) (46.7%) 0.136 | 0.713
Conditions Cardiac 1 ’ S
diseases (6.7%) | (13.3%) | '
Previous 2
0,
operations 3 (20%) (13.3%) 0.240 | 0.624

Table 1: Demographic data of the two studied
groups

Both groups A and B are comparable regarding pain
free interval, preoperative low pack pain,
preoperative radicular pain, and disability index.
Additionally, operative time, hospital stay and
intraoperative blood loss did not differ significantly
between grops. However, the symptom duration was
significantly longer among group A than group B
(Table 2).
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Group A Group B t
(n=15) (n=15) P
Pain free interval 17.95+583 | 16.87+7.11 | 455 | .653
(month)
Symptoms duration 445+1.09 | 32840924 | 317 | .004
(months)
Low
back pain | 7.82+1.38 7.68 +1.65 252 | .803
VAS
Preoperative | Radicular
clinical pain 7.34£0.733 7.64 £1.57 671 .508
Assessment VAS
Oswestry
Disability | 31.2+6.64 28.5 + 6.92 1.09 | .285
index
Operative
time 143.2+225 | 138.6+18.78 | 0.581 | 0.566
(min)
Operative Hospital
data stay 3.74+1.33 356+1.15 | 0.396 | 0.695
(days)
Blood | 563 441957 | 596.3+179.64 | 0479 | 0.635
loss (ml)
Table 2: Preoperative data, clinical assessment and
operative data
Both groups showed significant improvement of low
back pain and radicular pain after surgery than the
preoperative values. Both were comparable regarding
VAS score for low back pain except significant
reduction in group A than group B at six months of
follow up. Additionally, group A had significantly
higher ODI at six months follow up (Table 3).
Low back Group Group
ain VAS A B t P
P (n=15) | (n=15)
. 782+ 7.68 £
Preoperative 138 165 0.25 | 0.80
Low back . 2.54 + 291+
painn Postoperative 0.747 0.852 1.26 | 0.21
(VAS) 6-months 123+ 172 + *
follow up 0.586 0.643 2.18 | 0.04
Fr test <0.001* | <0.001*
. 734+ 7.64 £
Preoperative 133 157 0.67 | 0.50
Radicular . 275+ 283+
pain Postoperative 0.792 0.882 0.26 | 0.79
(VAS) 6-months 117 + 133+
follow up 0.518 0.562 081 042
Fr test <0.001* | <0.001*
. 31.2+ 28,5+
Preoperative 6.64 6.92 1.09 | 0.28
. 2658+ | 22.61+ *
oDI Postoperative 429 535 2.26 | 0.03
6-months 2068+ | 17.22 +
follow up 5.19 5.59 176 1 009
Fr test <0.001* | <0.001*

Table 3: Low back pain VAS between the two

studied groups

Table (4) revealed that, there was no significant
difference between both groups regarding clinical,
radiological outcome and overall outcome.
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Group Group
A B x2 p
(n=15) | (n=15)
5
0,
Excellent (33.3%) 3 (20%)
8 7
Good
0, 0,
Outcome (53'13/0) (46.7%) 19 | .593
i 0,
Fair (6.7%) 3 (20%)
Poor ! 2
(6.7%) | (13.3%)
1 2
Dural tear 6.7%) | (13.3%)
Superficial 2
wound 3 (20%)
0,
Complications infection (13.3%) 0.63 | 0.89
o 1 2
Discitis ©6.7%) | (13.3%)
Neurological 0 1
deficit (6.7%)
. 12 13
Final clinical | SN | gooe) | (86.79%) | 024 | 062
and Patient 14 13
radiological satisfaction (93.3%) | (86.7%) 0.37 1 0.54
Outcome Radiculopathy 13 13 0001 | 1
improvement | (86.7%) | (86.7%) |

Table 4: Outcome distribution between the two
studied groups

DISCUSSION

The aim of our study was to compare the results of
posterior interbody  fusion combined  with
transpedicular screws versus the transpedicular
screws alone in treatment of recurrent lumbar disc.

As regarding involved level distribution between the
two studied groups, there was no sifnficant difference
between groups. The most common involved level
was L5-S1 (60% and 66.7%). ' reported that, the
commonest levels for aherniated discare L4-5
and L5-S1. ** reported that, the area between the
lumbar vertebral bodies and sacral vertebral bodies is
a transition zone at increased risk of injury due to the
change in biomechanics that occurs between these
regions. Separating each vertebral body of the spine
are pads of fibrocartilage based structures that
provide support, flexibility, and minor load sharing
known as the intervertebral discs. These are primarily
composed of two layers, a soft, pulpy nucleus
pulposus on the inside of the disc and a surrounding
firm structure known as the annulus fibrosus.

In our study, there is no significant difference
between the two studied groups as regard low back
pain and radicular pain measured by VAS or
disability measured by ODI. Technical feasibility is
very important issue in comparing the outcome of
surgical procedures. Our results indicates that no
technical difficulties between both procedures and
the priority will be for the neurological and
functional outcomes. These results agree with. =3,
who reported that, there was no significant difference
between fusion and fusion techniques in treating
recurrent lumbar disc prolapse. Additionally.
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reported no differences between techniques regarding
operative data.

There is a significant decrease in low back pain from
preoperative to the sixth postoperative month in both
groups Moreover, the two techiniques differ
significantly at six months regarding low back pain
VAS (1.23 + 0.586 in group A, and 1.72 £ 0.643 in
group B, P=0.038). This may be attributed to the
longer symptom duration in group A. Thus, the sense
of pain relief was greater even if it is minimal. Also
body fusion technique added more stability and
reduced pain resulting from un-stability.

These results agree with. 3, who reported non-

signficant difference of postoperative data, except
postoperative low back pain and radicular pain which
was significantly higher in the group of
transpedicular screws alone.

Different techniques for interbody fusion were
described. All techniques aimed to immobilize the
painful degenerated spinal segments and restore disc
height and root canal dimensions, as well as load
bearing ability of the anterior structures . >’

Although several comparative studies described in
the literature between the discectomy and fusion
techniques, only two comparative studies found in
the literature that comparing discectomy alone versus
discectomy with TLIF and transpedicular fixation **
19 El Shazly et al. *® conducted a prospective study to
compare discectomy alone versus discectomy and
fusion with TLIF or posterolateral interbody fusion
(PLIF) and found no significant differences in
outcomes between groups after a mean of 37 months
of follow up. They concluded that, revision
discectomy is effective for recurrent herniated
lumbar disc. Fusion with revision discectomy
decreased the postoperative low back pain, reduced
the intraoperative risk of dural tear or neural damage
and decreased the incidence of postoperative
mechanical instability. TLIF and posterolateral
fusion (PLF) have comparable results when used in
revision discectomy.

Galal et al. ' compared the results of discectomy
alone versus discectomy with TLIF and found no
significant differences between group regarding
preoperative VAS and Japanese Orthopaedic
Association (JAO) scores, but postoperative back
pain at the last follow-up was slightly higher in the
discectomy group. However, the difference did not
reach statistical significance. They concluded that,
redo discectomy offers the required symptoms relief
with an early recovery and return to work. Fusion can
be advantageous for selected simple discectomy, not
for all patients.

In a study done by Ye YP, et al. * used VAS to
assess the decline in low back pain, radicular pain, or
leg pains in PLF- or PLIF-treated patients. The long-
term pain relief significantly reduced in both
treatment groups. Pooled differences in mean
improvement of ODI after the operation revealed no
significant difference in pain relief between the PLF
and PLIF groups (P = 0.856). However, results
indicated that fusion rate was significantly greater in
the PLIF group than that in the PLF group.
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. Rogerson A, Aidlen J,

The current study is unique in its design, as it
compared the posterior lumbar interbody fusion
combined with transpedicular screws (group A)
versus transpedicular screws alone (group B) in
recurrent lumbar disc prolapse. We figured out a
better pain tolerance in group A than in group B.
However, postoperative pain decreased significantly
when compared to preoperative values. Additionally,
both grousp were comparable as regard to overall
outcome and complicaitons rate.

Li Z et al. ® investigated the safety, effectiveness,
and outcomes of TLIF for recurrent lumbar disc
herniation after previous lumbar spine surgery. The
level of recurrent disc was L4-L5 in 51 patients, L5-
S1 in 19 patients, and L3-L4 in three patients. The
low back pain and leg pain, ODI, and JOA scores
were signficanly improved at the final follow-up
evaluation vistis than preoperative values. There
were no significant complications. The results
specify that TLIF could be considered as a safem an
effective, and reliable treatment procedure for the
recurrent lumber disc herniation (rLDH).

In a retrospective recent study, Wang and Yu Z. %
assessed total of 46 patients with rLDH, and
concluded that, percutaneous endoscopic lumbar
discectomy (PELD) and TLIF are effective and safe
after rLDH. PELD had shorter operative time, low
amount of intraoperative blood loss and short
postoperative hospitalization. However, it had a
higher postoperative recurrence rate.

From all the aforementioned data we can conclude
that, The use of lumbar fusion together with neural
decompression for the management of recurrent disc
prolapse cases is a popular surgical option, aiming to
maintain disc height, ensure load sharing, and spinal
stability. In our study, both techniques were
comparable to each other regarding outcomes, pain
tolerance and complications. But Posterior Lumbar
Interbody Fusion Combined with Transpedicular
Screws versus Transpedicular Screws was more
technically feasible and enhanced reduced pain
sensation in group A of patients.

CONCLUSION

The use of lumbar fusion for the management of
recurrent disc prolapse is an effective, and safe
management option. It associated with more low
back pain reduction.
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