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ABSTRACT

Background: Spondylodiscitis is an inflammation of the vertebral disk space often related to infection. Different treatment
modalities were present. However, no full consensus is found about the ideal treatment.

Aim of the work: To compare between titanium mesh and autogenous iliac bone graft through anterior approach for treatment
of lumbar spondylodiscitis.

Patients and Methods: A total of 30 patients with spondylodiscitis were included in the study. They were assigned for surgical
intervention. They were allocated into titanium mesh or autogenous iliac bone graft through anterior approach. Al
underwent full history taking and clinical examination, radiological evaluation and surgical outcome was
documented.

Results: There was no significant difference between the two studied groups as regard the bony fusion after follow up period
and there is no significant difference between the two studied techniques as regard outcome. Favorable outcome
was not related to patient gender. But, the favorable outcome was associated with younger age [all patients younger
than 40 years had favorable outcome, while 73.7% of those older than 49 years had been improved.

Conclusion: Titanium mesh cages were found to be similar to autogenous iliac bone graft for restoring vertebral height when
treating single-segment lumbar spondylodiscitis and obtained same clinical efficacy as autogenous iliac bone.
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INTRODUCTION

Spondylodiscitis is an inflammatory process of
the vertebral disk space, often related to infection.
The commonly affected region is the lumbar one
followed by cervical region and finally thoracic
spinel'l

Spondylodiscitis affected young children and
peaks again after the age of 50 yeas [bimodal
distribution], with male predominance. The main risk
factors are old age, renal impairment, diabetes
mellitus, low immunity and intravenous [IV] drug use.
In addition, there was an increased risk for
development of spondylodiscitis after invasive spinal
procedures [the overall rate 0.1 to 4.0%, 0.5% after
cervical discectomy, and 0.25% after lumbar
discectomy]i231,

The etiology of spondylodiscitis is debatable; it
could be due to direct hematogenous [spontaneous
type] spread [from respiratory or genitourinary
infection] or direct spread [post-operative
complications] due to introduction of skin flora like
staphylococcus  aureus. In  addition, spinal
tuberculosis could be spread along spinal ligaments
to adjacent anterior vertebral body. Otherwise, it
could be aseptic!

Patients with spondylodiscitis presented by non-
specific manifestations which could lead to delayed
diagnosis up to 2-6 months. Bacterial spondylo-
discitis typically presented by back pain not
responding to rest or traditional analgesics. On
examination, there is local tenderness on palpation
and aggravation of symptoms with movement.
Neurological deficits are common. Different imaging
modalities are available for diagnosis with specific
criteria for each modality!>61,

The main abnormal laboratory findings are
increased erythrocyte sedimentation rate and C-
reactive protein [in about 90.0% of patients]'l.

Conservative treatment is usually ineffective in
majority of patients. Otherwise, percutaneous CT-
guided drainage of abscesses >2cm could be
performed. In addition, surgery is indicated when
spinal cord compression or instability are present,
when correction of a mechanical deformity is
required and drainage of abscess or alleviation of
severe pain is indicated. The placement of fixation
device in presence of instability did not retard the
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healing process!?l.

The ideal treatment intervention did gain
consensus yet. Thus, the present study was
designed as a trial to search for the best treatment
for lumbar spondylodiscitis.

AIM OF THE WORK

The aim of the work is to compare between
titanium mesh and autogenous iliac bone graft
through anterior approach for treatment of lumbar
spondylodiscitis.

PATIENTS AND METHODS

This study was prospective study that was
conducted in the Departments of Neurosurgery, Al-
Azhar faculty of Medicine [Damietta]. A total of [30]
patients with lumbar spondylodiscitis who admitted
elective surgery were included. After an informed
consent was attained from each patient, all were
subjected to full history taking [personal, complaint,
present, past and family history], clinical assessment
[general and neurological examination in a
systematic pattern], routine lab investigations and
radiological examination [Temporal bone computed
tomography for detailed bony anatomy, high
resolution computed tomography [CT] scans axial
and coronal images. Magnetic resonance imaging
brain with and without contrast]. Diagnosis confirmed
by computer tomography. Patients receiving
conservative treatment were excluded from the
study. Surgical intervention was carried out after
progressive reduction of erythrocyte sedimentation
rate [ESR], and specifically when ESR reduced
below 60 mm/h.

Patients were randomly assigned to one of two
equal groups [random numbers were generated
using computer software, then each number was
assigned to a specific group and preserved in a
sealed envelope that opened just before surgical
intervention by a nurse not included in the study].

Surgical technique: All operations were carried
out while the patient in the supine position with
elevated head in comparison to feet. The incision
was made in a paramedian plane, midway between
umbilicus and symphysis pubis. The affected
vertebrae were exposed through an open
retroperitoneal approach. A radical debridement was
carried out, then an autogenous bone graft [from iliac
bone] was inserted in a tight fashion into the L5-S1



IJMA 2020; Volume 2, Issue 2: 343- 350

bone groove. Two anterior lumbosacral vertebrae
plates [self-locking, made of titanium] [PACH;
General Corp., Germany] of appropriate length were
anteriorly fixed at L5-S1.

The postoperative care: the drain was removed
when volume in the drainage bag < 30ml/day. Four
weeks after surgery, ambulation was permitted. The
follow up examination visits were scheduled at 1 and
4 weeks postoperative and in 3, 6, 12, 18 and 24
months after surgery. Then on annual basis.

Clinical evaluating consisted of:

1- Clinical evaluation [examination]. The
following indices were assessed and recorded in
preoperative period, at scheduled follow up visits as
described before, starting from the 3 month. In
addition, the duration of surgery, amount of blood
loss, length of hospital stays, cost of hospitalizations,
pain assessment by visual analogue scale [VAS],
change in Oswestry Disability Index [ODI] score,
were recorded and statistically analyzed. Further-
more, the neurologic function recovery [evaluated by
Frankel grade], Lab investigations with special
emphasis on erythrocyte sedimentation rate and C-
reactive protein were documented.

2- Radiological assessments.

Many radiological parameters were evaluated
[e.g., kyphotic and Cobb’s angles, Intervertebral
height] were evaluated and recorded. The inter-
vertebral height was recognized as the vertical
distance between superior and inferior vertebral
body in coronal plane with fusion zonel’l. Bone
grafting fusion was assessed according to radiologic
manifestations [criteria] described by Bridwell et
al.il

Ethical Consideration: The study protocol had
been submitted for and approved by Institution
Research Board [IRB] of faculty of medicine Al-Azhar
University. Informed consent had been obtained
from each participant sharing in the study.
Confidentiality and personal privacy had been
respected in all levels of the study.

Data management and Statistical Analysis:
Measured variables returned data included in
statistical analysis using Statistical package for
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Social Science [International Business Machines
[IBM] Corp. Released 2011. IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY: IBM Corp.].
Results of numerical parameters expressed as
arithmetic mean [average] £Standard deviation [SD],
while categorical parameters were expressed in
frequency and percentages. Student “f" test was
used to assess the statistical significance between
two means. Chi-Square test or Fisher's exact test
examined the relationship between two qualitative
variables. P < 0.05 was considered significant.

RESULTS

The study included 30 patients, randomly
allocated into two equal groups; group 1 treated by
titanium mesh, and group 2 treated by autogenous
iliac bone graft.

In the present work, both groups 1 and 2 were
comparable [i.e., there was no significant difference]
as regard patient age, gender, presenting symptoms
or past history [detailed results are presented in table
1]

Regarding outcome, there was no significant
difference between groups 1 or 2. For example
kyphosis, renal impairment,  septicamia,
incontinence as complications were reported in
66.7%, 20.0%, 13.3% and 13.3% successively in
group 1, and in 60.0%, 13.3%, 13.3% and 6.7%
successively in group 2. In addition, bony fusion
[cm], loss of intervertebral height [cm], operative time
[min] and length of hospital stay [days] were 9.3+3.1,
1.940.6, 240.0£52.5 and 8.3+1.6 successively in
group 1, compared to 8.7+2.7, 2.1£0.7, 240.8+66.2
and 7.9+1.5 successively in group 2. Overall, there
was improvement among 11 patients in group 1, and
12 patients in group 2. However, the difference was
statistically non-significant [Table 2].

In the present work, there was no significant
association between patient gender and overall
outcome [Table 3]. On the other side, improvement
was significantly associated with younger age
regardless the surgical procedure [all patients
younger than 40 years of age were improved, while
73.7% of patients older than 40 years of age were
improved] [Table 4]. Figures 1 through 3 represented
a patients of iliac bone graft group.
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Table [1]: Comparison between groups 1 and 2 regarding patient age, gender, clinical presentation and past history

Group 1 Group 2 P value

Age Mean +SD 45.52+13.48 46.55+14.11 >0.05
Range 21-82 20-78

Age group <40 6[40.0%] 5[33.3%] >0.05

[years] >40 9[60.0%)] 10[66.7%)]

Gender Female 8[53.3%)] 9[60.0%)] >0.05
Male 7[46.7%) 6[40.0%)]

Clinical Radiculopathy 13[86.7%)] 14[93.3%)] >0.05

Presentation Claudication pain 2[13.3%)] 3[20.0%)] >0.05
Motor affection 9[90.0%] 8[53.3%)] >0.05
Sensory affection 4[26.7%] 4[26.7%] >0.05
Sphincter affection 6[40.0%)] 7[46.7%)] >0.05
Fever 3[20.0%] 2[13.3%] >0.05

Past Failed spinal surgery 10[66.7%)] 9[60.0%)] >0.05

History Diabetes mellitus 9[60.0%)] 10[66.7%)] >0.05
HCV 2[13.3%)] 2[13.3%)] >0.05
Tuberculosis 2[13.3%)] 1[6.7%) >0.05
Brucellosis 1[6.7%) 1[6.7%) >0.05
Drug addiction 1[6.7%) 2[13.3%] >0.05

SD: standard deviation; HCV: Hepatitis C virus.

Table [2]: Comparison between studied groups regarding outcome

Group 1 Group 2 P value
Kyphosis 10[66.7%)] 9[60.0%)] 0.704
Complications Renal impairment 3[20.0%)] 2[13.3%)] 0.801
Septicemia and death 2[13.3%)] 2[13.3%)] 1.0
Incontinence 2[13.3%)] 1[6.7%) 0.98
Boney fusion [cm] 9.343.1 8.7£2.7 0.576
Loss of intervertebral height [cm] 1.940.6 2.1+0.7 0.563
Operative time [min] 240.0+52.5 240.8+66.2 0.932
Length of stay [days] 8.3£1.6 7.9£15 0.562
Overall outcome Improved 11[73.3%) 12[80.0%) 10
Not improved 4[26.7%)] 3[20.0%] '

Table [3]: Association between patient gender and outcome

Variable Males Females X2 P value
[n=13] [n=17]
No. | % No. | %
Outcome:
Improved 10 76.9 13 76.4 0.0 1.0
Not improved 3 23.1 4 23.6
Table [4]: Association between age groups and outcome
Variable <40 >40 X2 P value
[n=11] [n=19]
No. | % No. | %
Outcome:
Improved 11 100.0 12 73.7 Fisher test 0.02
Not improved 0 0.0 7 26.7 [S]
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Figure [3]: Postoperative MRI, lumbosacral spine revealed lumbar fusion after bone graft [anterior approach]
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DISCUSSION

In the present work, the mean age was
45.52+13.48 and 46.55+14.11 in groups 1 and 2
respectively, with no significant difference between
groups. This is older than age reported in the study
of He and Xul®l, who reported a mean age of 36
years and 40 years of groups 1 and 2 respectively.
This could be attributed to different inclusion criteria.
On the other side, Gao et al.['® reported non-
significant difference between groups regarding
demographic data, as in the present work.

In agreement with the present work, Sundararaj
et al.l""l reported that, the lumbar spine was the
predominant level of involvement in spondylodiscitis,
and medical comorbidities were seen in 25.7%
patients, with multiple comorbidities reported among
7.1%. In addition, Ozalay et al.l'?, found that
medical comorbidities were present in all patients in
their participants except two,, and the most common
was diabetes mellitus. All patients had fever and pain
on palpation.

Regarding bony fusion, the present study
revealed that, there is no significant difference
between groups 1 and 2 [9.3£3.1 vs 8.7£2.7
respectively]. In addition, there is no significant
difference regarding Loss of intervertebral height
[1.9£0.6 vs 2.1£0.7 in groups 1 and 2 respectively].
In agreement with our study, Gao et al.l'% revealed
that, at the endpoint of their study, complete cure
with solid bone fusion was achieved for all patients.
The correction of Cobb’s angle and rebuilding of
intervertebral height markedly improved compared
with  pre-operation, but not reach significant
difference among three surgical techniques. But, in
another study of Sundararaj et al.l'!l the bony
fusion was seen in 93.7% of patients with titanium
cases, 6.3% had pseudoarthrosis, one patient had
subsiding of the cage and a 22 degree loss of
correction by the 34! month with a proximal screw
backing out and subcutaneous eminence. The
radiological nonunion was asymptomatic in
remaining patients and no further surgical
intervention required for any of them.

Surgical treatment has become an important way
of the management of severe spinal tuberculosis.
The anterior-posterior approach is considered the
gold standard for surgical treatment, but limited by its
complications as blood loss. Posterior approach was
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reported to accomplish good clinical outcome when
used to treat spinal tuberculosis!'2l. Vertebral height
needs reconstruction after surgical debridement, but
it is still elusive to select suitable bone-grafting
materials to reconstruct the vertebral height.
Clinically, titanium mesh and autogenous bone [iliac]
graft are ubiquitous('!l. On the other side, Yin et
al.3 reported that, the anterior approach for
exposure of the upper thoracic vertebrae had some
difficulty caused by thoracic bones [working as a
barrier], costal bone, superior mediastinum organs
and the clavicle. In addition, it had long operative
time, profuse bleeding, large wound and needs
prolonged rest in bed.

Results of the present work revealed comparable
results between both groups regarding operative
time and length of stay. Similarly, Gao et al.['?],
reported no statistically significant difference was
found when analyzing duration of hospital stay.

The most critical dispute against usage of
titanium cages in management of spondylodiscitis
comes from the wrong belief that all foreign
substances had a tendency to work as a ready-made
medium for bacterial adherence and biofilm creation
thus reducing antibiotic penetration(™4l,

According to outcomes, the present study found
that there is no significant difference between the two
studied techniques as regard outcome, there is no
significant relation between gender and outcome
while there is significant relation between age and
outcome. The outcomes of the clinical study of
Sundararaj et al.l'l showed a high healing rate,
adequate rebuilding and preservation of sagittal
alignment, early mobilization due to absences of
pain, a lower rate of comorbidities and no late
recurrences of infection, and Christodoulou et
al.l"sl, who advocates that, use of cages confers
precise, more secure, and reliable correction of
deformity than when structural bone graft was used.
Talu et al.l'él, reported complications such as
slippage of bone graft in 3 and resorption in 2 of 127
patients. These comorbidities are easily treated
when titanium cages were used, as they have teeth
that ‘bite’ into the adjacent vertebrae when
compressed, helping a secure attachment within
bone. This has the advantages of being obtainable
in the direct post-operative period, allowing early
patient ambulation, with no stress on the diseased
segments.
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In Gao et al.['%, both groups of single-segment
titanium mesh and autogenous iliac bone reached
solid bone fusion with recovery or improvement of
neurological function in all patients, except one
patient who had grade D and another one who had
loss of intervertebral height. However, titanium
cages permit had the advantages of reshaping
according to individual defects. In addition, titanium
mesh could be filled with small fragments of
cancellous bone [excised from vertebral lamina and
articular processes] which avoids complications of
donor’s site, and spinal instability was improved by
insertion to the resection site, with provision of large
interbody bone interfacel'0],

The treatment of multiple-level  spinal
tuberculosis requires bone graft with strong
mechanical stability force. In such circumstances,
the autogenous iliac bone graft had many
disadvantages being liable to stress fractures, failure
of fixation and inability to correct kyphosis!'”l. In
addition to donor site comorbidities such as pain
[40.0%] and infectionl'®l. Zeng et al.l'2 and
Korovessis et al.l"¥ reported that a long-segment
bone graft was more liable to stress fractures, poor
correction of kyphosis and implant failure.

In earlier trials Qureshi et al.['7]; Erturer et al.[20],
and in contrast to our work, titanium mesh provided
better structural support, solid fusion, correction of
kyphosis and restoration of intervertebral height, and
smaller loss of angular correction and intervertebral
height than autogenous bone graft when treating
multi-segment spinal TB. Also, Bone fragments
harvested from intraoperative biting were adequate
to fill the titanium mesh for induction of bone fusion.

However, recommendations for optimal surgical
treatment are still debatable. The principle aims of
surgery comprise quick decompression and
adequate stabilization, forceful debridement and
tissue sample harvesting(21l,

There is a wide range of surgical preferences,
containing  anterior, posterior or combined
procedures and single-stage or two-stage
techniques, with or without instrumentation. Less
invasive endoscopic maneuvers for debridement
and restoration have also been defined. However,
open surgery still the gold standard of care, mainly in
cases of extensive bone destructioni22l,

Due to absence of specific rules for the optimal
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procedure, surgeons often come to a decision taking
into account the general health, the most suitable
spinal maneuver and instrumentation tailored to the
characteristics of each patient and the individual
surgeon’s preferencel2s],

In conclusion, titanium mesh cages were found to
be similar to autogenous bone [iliac] graft for
reconstruction of vertebral height when dealing with
single-segment  lumbar  spondylodiscitis  and
presented the same clinical efficacy as autogenous
iliac bone graft. Further, larger number of patients
and longer follow-ups would be required.
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