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ABSTRACT

Spinal tuberculosis accounts for up to 50% of all cases with musculoskeletal tuberculosis. In patients needing surgical treatment, the use of
anterior instrumentation offers the theoretical advantage of more complete debridement and decompression, safer mobilization and reliable
deformity correction. However, the placement of instrumentation in an infected area remains a matter of debate. We present a patient with
thoracic vertebral tuberculosis using an antibiotic crescent-shaped PMMA strut for spinal reconstruction and fusion. The patient recovered
satisfactory and no complication was observed in the follow-up. The antibiotic crescent-shaped PMMA strut can be used as a carrier for
antibiotic drug and an ideal alternative for anterior spinal reconstruction. However, long-term outcome in this case requires further evaluation.
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0z

Spinal tiberkiloz tim kas iskelet tiiberkiilozu vakalarinin %50'sini olusturmaktadir. Cerrahi tedavi gereken hastalarda anterior enstriimentasyon
kullanimi, daha komple debridman ve dekompresyon, daha giivenli mobilizasyon ve glvenli deformite diizeltiimesi seklinde teorik bir
avantaj sunmaktadir. Ancak, enfekte bolgeye enstriimentasyon yerlestirilmesi tartisma nedenidir. Torasik vertebral tliberkiilozu bulunan ve
spinal rekonstriiksiyon ve flizyon icin bir antibiyotik yarim ay sekilli PMMA destek yerlestirilen bir hastayl sunuyoruz. Hasta tatminkar sekilde
iyilesti ve takipte bir komplikasyona rastlanmadi. Antibiyotik yarim ay sekilli PMMA destek antibiyotik ilac icin bir tasiyici ve anterior spinal
rekonstriksiyon icin ideal bir alternatif olarak kullanilabilir. Ancak bu vakadaki uzun dénemli sonucun daha ileri degerlendirilmesi gerekir.

ANAHTAR SOZCUKLER: Antibiyotik, Anterior rekonstriiksiyon, Yarim ay sekilli, Polimetilmetakrilat, Spinal tiiberkiiloz

INTRODUCTION the implants interfere with control of the infection (7,14,25).
Studies show that antibiotic agents mixed with PMMA
beads chain can be released into surrounding soft tissues,
thereby providing high antibiotic concentrations in local
lesion (2,17). In clinical application, antibiotic PMMA beads
chain has been used in treating patients with open fractures,
chronic osteomyelitis, total joint arthroplasty, and soft-tissue
infections for decades (1,13,15,16,20,24,26,28). But due to
the specificity of reconstruction of spine, antibiotic PMMA
beads chain is not appropriate to be applied because of weak

support capability.

Spinal tuberculosis accounts for up to 50% of all cases with
musculoskeletal tuberculosis. The anterior and middle
column is mostly affected in these patients. Conservative
therapy is the premier option for treatment of spinal
tuberculosis. However, formations of paravertebral abscess,
severe kyphosis, developing neurological deficit and lack of
improvement or deterioration during conservative therapy
are often indications for surgery (10,27). In patients needing
surgical treatment, the use of anterior instrumentation offers
the theoretical advantage of more complete debridement
and decompression, safer mobilization and reliable deformity
correction (8,11,19).

PMMA (Polymethylmethacrylate) bone cement strut has
been used as an ideal alternative to treat cervical disease
in some medical centre and favorable long-term outcomes

However, the use of spinal instrumentation has been linked
with increased risk of deep infection (7,14,22,23). Therefore,
the placement of implants in an infected area remains a
matter of debate; partly focus on questions as to whether
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have been reported (1,4-6,9,21). In this article, we described
an antibiotic crescent-shaped PMMA strut designed for
anterior reconstruction in one case of thoracic vertebral
tuberculosis. The strut was used both as a spacer for spinal
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reconstruction and as an antibiotic carrier supposed to
improve the effect anti-tuberculosis accompanies with anti-
tuberculous drugs and reduce the possibility of infection after
placement of instrumentation. To our knowledge, there is the
first report about an antibiotic crescent-shaped PMMA strut
used for spinal reconstruction and fusion following anterior
reconstruction in case with thoracic vertebral tuberculosis.

CASE PRESENTATION

A 34-year-old female was admitted to the hospital for back
pain, low fever, weight loss and radicular pain in his bilateral
upper thighs. Neurologic examination showed reduced
muscle power in both bilateral quadriceps (3/5)and anterior
tibial muscles (3/5) combining with sphincter disturbance.
Visual Analog scale was assessed as 8 and the Frankel scale was
evaluated as D. Plain radiography and magnetic resonance
imaging (MRI) studies showed destruction of the T10 and T11
vertebral bodies with anterior epidural and bilateral paraspinal
abscess (Figures 1, 2). The kyphotic deformity was 30° at the
start of treatment (the kyphosis was measured as the angle
between the upper surface of the first normal vertebra above
the lesion and the lower surface of the first normal vertebra
below the lesion on lateral plain radiography). The impression
diagnosis was made as thoracic vertebral tuberculosis. She
was initially given oral anti-tuberculous chemotherapy for
2 weeks (isoniazid (300 mg per day), rifampicin (450 mg per
day), and ethambutol (500 mg per day)).

After general anesthesia with endotracheal intubation, the
patient was placed in the right lateral decubitus position.

Figure 1: A 34-year-old female patient suffered severe back pain
with neurological deficit of Frankel D. Preoperative plain x-ray
showed destruction of the T10 and T11.
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An intra-thoracic cavity-approach was used to expose the
surgical region. Pus and necrotic tissue were removed as
much as possible until normal bleeding bone was reached.
Neural decompression was carried out with subtotal or
complete corpectomy of the involved vertebrae. Before the
antibiotic (levofloxacin) crescent-shaped PMMA strut (details
were described in following part: Production of PMMA
strut) was wedged into the defect, a Ventrofix distractor was
usually used to correct the kyphotic deformity. The anterior
instrumentation (Ventrofix, Synthes Inc Company, U.S.A) was
placed one level above and one level below the affected
vertebrae. The antibiotic (levofloxacin) crescent-shaped
PMMA strut packed with autogenous rib was placed in defect
area (Figure 3).

In addition to the anti-tuberculous chemotherapy (isoniazid
(300 mg per day), rifampicin (450 mg per day), and ethambutol
(500 mg per day) and lasted 18 months), intravenous antibiotic
drug for 5 to 7 days was given to all patients after surgery.
The patient was immobilized in a rigid external orthosis for
12 weeks.

Back pain improved immediately after surgery (VAS 2) and
resolved gradually in two months (VAS 0). The patient was ob-
served of increasing in urinary compliance and improvement
in fecal incontinence combining with recovery muscle power
both in bilateral quadriceps (5/5) and anterior tibial muscles
(5/5) two-month postoperatively (Frankel scale E). The early

Figure 2: MRI showed destruction of the T10 and T11 vertebral
bodies with anterior epidural and bilateral paraspinal abscess.
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postoperative kyphosis correction was satisfactory (kyphosis
angle 2°), (Figures 4, 5) and no significant loss of correction
was identified at the final follow-up examination. No sign of
tuberculosis recurrence was observed.

Production of PMMA Strut

Considering many different factors, we designed a novel
antibiotic crescent-shaped PMMA strut that can easily be
made in the operation room. The materials we need just
include PMMA bone cement (Polymethylmethacrylate) and
two syringes (one’s volume is 50 ml and the other’s 20 ml).

Firstly the length of 50ml syringe was modified equally to the

Figure 3: Placement of antibiotic crescent-shaped PMMA strut
during the operation.

Figure 5: Plain x-ray presented good alignment and satisfactory
correction of kyphosis postoperatively (lateral).
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measured sagittal length of reconstruction area after complete
debridement and decompression, then the 20ml one was put
into the 50ml one with one edge attached together (Figure 6).
After mixing with levofloxacin powder and taking on status
of wiredrawing, the antibiotic (levofloxacin) bone cement
(PMMA) was pressed into the space between the two syringes
as much as possible and waited for the hardening (Figure 7).
Finally the antibiotic (levofloxacin) crescent-shaped PMMA
strut was made successfully by getting rid of the syringe
tubes (Figure 8).

Figure 4: Plain x-ray presented good alignment postoperatively
(AP).

Figure 6: The 20ml syringe was put into the 50ml syringe with
one edge attached together.
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Figure 7: The bone cement (PMMA) was pressed into the space
between the two syringes as much as possible and waited for the
hardening.

Figure 8:The crescent-shaped PMMA strut was made successfully.

DISCUSSION

Due to modern diagnostic aids, use of effective anti-
tuberculous drugs and advances in surgical treatment, the
outcome of spinal tuberculosis has improved significantly.
Spinal tuberculosis mainly affects the anterior and middle
column of the spine. Despite that the clinical presentation
is variable; MRI has led to early diagnosis with a sensitivity
of 100% and specificity of 88% (10,27) (Figure 2). Biopsy
and culture of lesion tissue remains the gold standard in
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securing a definitive diagnosis. Early initiation of the proper
anti-tuberculous medication coupled with resting leads to a
favorable outcomein most patients. Surgical debridementand
stabilization is indicated in cases of formation of conservative
chemotherapy has failed, progressive neurologic deficit
because of compression, an epidural abscess or structural
destruction resulting in instability (10).

Surgical goals for spinal tuberculosis include eradicating
the infection, improve neurological function and maintain
spinal stability. The use of anterior approach seems to
be more appropriated due to theoretical advantage like
more complete debridement and decompression, reliable
deformity correction and safer mobilization (8,11,19). The
placement of implants in an area of infection, however, is a
matter of debate because although implants help provide
structural stability, the foreign material in the infected area
may influence effect to eradicate the infection (7,14,22,23,25).

Antibiotic-mixed bone cement beads chain are an effective
drug delivery system for local antibiotic therapy both in
soft-tissue and bone infections (1,13,15,16,20,24,26,28).
On the one hand, elution of this mixed type of antibiotic
is independent out of types of vascular supply and soft-
tissue compromise. On the other hand, concentration of the
antibiotic is significantly higher at the infection site than that
found after systemic administration of the same antibiotic
(2,17). Because of the very low antibiotic concentration in
serum and urine after placement of antibiotic-PMMA beads
chain in vivo, toxic side effects are not a concern. However,
due to weak support capability, antibiotic-mixed PMMA
beads chain are not suitable for application in spinal infective
disease when reconstruction required.

PMMA strut has been used clinically in some medical centers
mainly for treating cervical diseases (3,4-6,9,21). Chen JF, et al.
(3), used an antibiotic- PMMA strut for spinal reconstruction
after anterior C5 and C6 corpectomy in one case with
cervical pyogenic spondylitis and achieved satisfactory
results after the 12-month follow-up. They also reported
cases of success on PMMA strut application in anterior spinal
reconstruction including PMMA cages after single-level and
multilevel cervical discectomy in the treatment of patients
with compressive monoradiculopathy and hollow cylindrical
PMMA strut for spinal reconstruction after single-level and
multilevel cervical corpectomy (4,5,6). Pan CH,et al. (21),
described hollow bone cement filled with impacted cacellous
bone as a substitute for bone grafts in cervical spine fusion.
Good results were observed after mean 19-month follow-up
of 21 patients performing the surgery.

Considering that the main nutrition of cancellous bone came
from plasma and tissue fluid after separation from blood
supply, we designed the PMMA strut as a crescent-shape
which can guarantee both the framework capability and
enough space left allowing contact of cancellous bone with
plasma and tissue fluid (Figures 7, 8). It is also the highlight
that, we think, is prior to the cylindrical-shaped PMMA strut
(5,6) which absolutely separated cancellous bone from
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plasma and tissue fluid. Meanwhile, because its production
was carried out totally during the operation, the length of
PMMA strut is completely the same as the sagittal length of
the defect area which is prior to preoperative production of
PMMA strut according to indirect MRI imaging (5,6).

Radical debridement with removal of all sequestrated
bone fragments and all necrotic disc tissue is mandatory
before implanting an antibiotic-PMMA strut for spinal
reconstruction. Because the posterior elements were intact,
additional posterior stabilization leading to 360° of fusion was
not necessary and added risk of tuberculosis transplantation.
Primary wound closure is necessary to achieve high local
antibiotic concentrations. When adequacy of spinal stability
is confirmed, permanent implantation of an antibiotic-PMMA
strut is a possible therapeutic modality. In terms of antibiotic
type, we choose levofloxacin for its effect on affiliating anti-
tuberculosis and better compatibility with PMMA material
(2,12,18).

The postoperative deformity correction achieved immediately
in our case was satisfactory. (Figures 4, 5) More importantly,
deformity correction was maintained and no subsidence
and dislodgement of antibiotic crescent-shaped PMMA strut
was observed during follow-up. Tuberculous infection was
controlled, bony fusion was achieved and substantial pain
relief was obtained in our case.

Compared with other options on anterior spinal
reconstruction, we think the antibiotic crescent-shaped
PMMA strut has its unique advantages: Firstly, it can provide
the same framework effect as tricortical autografts without
considering morbidity of donor site. Secondly, it has the same
property that can be made unlimited size as allografts or
titanium mesh cage and universally available. Thirdly, it was
made outside the field of operation which minimized the
toxicity and the heat injury of PMMA. Fourthly, differentiating
from Titanium mesh cages, the anti-tuberculous crescent-
shaped PMMA strut is composed of not metal but polymer
materials which can display sufficient clarity the interface
between the vertebra and itself when performing CT
scanning (6). Fifthly, it adds local concentration of antibiotics
which can attribute to anti-tuberculous chemotherapy
and reduce the risk of deep infection by insertion of metal
instrumentation postoperatively. Finally, the low cost allows
it more appreciating in clinical application.

CONCLUSION

In our case, an antibiotic crescent-shaped PMMA strut can be
used as a carrier for antibiotic drug and an ideal support for
anterior spinal reconstruction. Radical debridement followed
by anterior reconstruction using antibiotic crescent-shaped
PMMA strut offers very satisfactory results in our patient. It
provides adequate stability, offerslasting deformity correction,
and enables early and safe mobilization. Nevertheless, this
study is a case presentation and the absence of a control
group limits our ability to ensure similar result might not be
obtained with alternative treatments and long-term outcome
in this case requires further evaluation.
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