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Abstract 
          Osteomyelitis has long been one of the most common, difficult and challenging problem confronted by 

the surgeons in daily practice. The key to successful management is early diagnosis and appropriate treatment. 

The first line in treatment of vertebral osteomyelitis is conservative. There is an increased risk of deep infection 

with the use of spinal instrumentation. Therefore, the placement of implants in an infected area remains a matter 

of debate. We present two patients with lumbar vertebral osteomyelitis using antibiotic impregnated PMMA for 

vertebral body reconstruction and pedicle screw fixation. Post-operative follow-up showed satisfactory results 

both symptomatically and neurologically. The antibiotic impregnated bone cement acts as both interbody spacer 

and an antibiotic carrier. However, a long term outcome in both the cases requires further evaluation. 

Keywords: Lumbar spine osteomyelitis, vertebral body reconstruction, Antibiotic impregnated PMMA, 

Citrobacterkoseri, Spinal tuberculosis 

1.Introduction 
Osteomyelitis is defined as inflammation of 

bone and its marrow due to microorganisms. The 

infection involves the marrow spaces, the haversian 

canals and the subperiosteal space. The involvement 

of bone is secondary. 

         Osteomyelitis has long been one of the most 

common, difficult and challenging problem 

confronted by the surgeons in daily practice. 

Vertebral osteomyelitis was recognized as a distinct 

clinical entity by Hippocrates and Galen. In the early 

1990s, about 20% of patients with osteomyelitis died 

and patients who survived had significant morbidity. 

Currently mortality is now rare because of modern 

treatment methods which include use of antibiotics 

and aggressive surgical treatment. Nevertheless, 

morbidity is still common. The key to successful 

management is early diagnosis and appropriate 

treatment. 

          The first line of treatment in vertebral 

osteomyelitis is conservative. However, development 

of severe kyphosis, neurological deficits, 

paravertebral abscess and failure of conservative 

treatment are often indications for surgery[1],[4]. 

There is an increased risk of deep infection with the 

use of spinal instrumentation. Therefore, the 

placement of implants in an infected area remains a 

matter of debate; partly focus on questions as to 

whether the implants interfere with control of 

infection[3],[7],[14].  

         Studies show that high antibiotic 

concentrations in local lesion can be achieved by 

releasing antibiotic agent mixed with PMMA beads 

chain into surrounding soft tissues. 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[2],[4][8],[9][12],[13]. In this 
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article, we described about vertebral body 

reconstruction using antibiotic impregnated bone 

cement (PMMA), which is an acrylic based resin, 

biocompatible, nondegradable material along with 

pedicle screw fixation for lumbar spine osteomyelitis. 

The antibiotic impregnated bone cement acts as both 

interbody spacer and an antibiotic carrier. 

 

2. Case reports 

2.1 A 50 year old female presented with complaints 

of progressive worsening backache, low fever, loss of 

weight, loss of appetite and inability to walk 

(Neurogenic claudication). Patient is a known case of 

L4-L5 spondylodiscitis and is on ATT for the past 4 

months. On examination pallor was present and vitals 

were stable. Tenderness present over the spinous 

processes of L4-L5. Neurological examination 

showed motor deficits in both lower limbs. Plain 

radiography and MRI LS spine done showed L4-L5 

Spondylodiscitis with destruction of L4 lower ½ and 

L5 upper ½ vertebral bodies. The impression 

diagnosis was made as L4-L5 

spondylodiscitis(vertebral tuberculosis). 

Under general anesthesia with endotracheal 

intubation, patient was placed in prone position. 

Through posterior approach and mid-line vertical 

incision surgical region was exposed. Intra-

operatively degenerated L4-L5 disc with destruction 

of L4 and L5 bodies were noted. L3, L5 pedicle 

screw fixation was done followed by excision of the 

necrotic and granulation tissue, L4-L5 disc and 

partialcorpectomy of L4 vertebra was carried out. 

Gentamycin impregnated bone cement (PMMA) was 

placed in the corpectomy defect. The disc material 

and osteomyelitic bone was sent for histopathological 

evaluation which revealed chronic granulomatous 

lesion consistent with tuberculosis. 

                 Post operatively intravenous antibiotics 

and analgesics were given for a period of 5-7 days 

along with ATT was continued. Patient was gradually 

mobilized with LS belt on 3
rd

 post-op day and 

continued for a period of 12 weeks.  

                 Patient had significant symptomatic 

improvement after surgery and was reviewed 

periodically on OPD basis at 6 weeks and 12weeks. 

At a 12 week follow-up back pain was resolved 

completely with improved power of bilateral lower 

limbs in addition to the improvement of general 

condition. There were no fresh complaints. Long 

term outcome requires further evaluation. 

 

 

 

 

Figure 1: Pre-op imageIntra-op image 

 

 
Figure 2: Post-op images 
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2.2 A 40 year old male presented to a physician with 

complaints of intermittent fever, chills and low back 

ache for the past one month. He was evaluated and 

diagnosed to have Pyrexia of unknown origin with 

thrombocytopenia, Alcohol dependent state and L5-

S1 spondylodiscitis. He was treated conservatively 

with empherical antibiotics and after one week he 

presented to us with complaints of worsening 

backache and unable to walk. On examination patient 

was pale and vitals were stable. Tenderness present 

over the spinous processes of L5-S1 with paraspinal 

muscle spasm. Neurological examination done 

showed motor deficits in bilateral lower limbs. Plain 

radiography and MRI LS spine showed features 

suggestive of L5-S1 spondylodiscitis, early 

spondylodiscitis at L2-L3 level, disc bulge with 

annular tear at L4-L5 causing bilateral nerve root and 

thecal compression. The impression diagnosis was 

made as spondylodiscitis L5-S1 with epidural 

enhancing soft tissue. 

Under general anesthesia with endotracheal 

intubation, patient was placed in prone position. 

Through posterior approach and mid-line vertical 

incision surgical region was exposed. Intra-

operatively epidural soft tissue noted which is 

moderately vascular and firm, degenerated L5-S1 

disc, erosion of L5 inferior endplate and destruction 

of inferior half of L5 vertebral body were noted. 

Neural decompression was carried out with L4 hemi 

and L5 total laminectomy, excision of osteomyelitic 

L5 body along with Gentamycin impregnated bone 

cement placement and L5,S1 pedicle screw fixation. 

The disc material and osteomyelitic bone was sent for 

microbiology and histopathological evaluation. 

Culture and sensitivity of the disc material reported 

Citrobacterkoseri (diversus)(Amp-C producer) which 

is sensitive to gentamycin. HPE of disc and 

osteomyelitic bone reported as Chronic non-specific 

osteomyelitis. 

Post operatively appropriate intravenous 

antibiotics and analgesics were given for a period of 

2 weeks. Patient was gradually mobilized with LS 

belt on 3
rd

 POD and continued for a period of 12 

weeks.  

Patient had significant symptomatic 

improvement after surgery and was reviewed 

periodically on OPD basis at 6 weeks and 12 weeks. 

At a 12 week follow-up back pain was resolved 

completely with improved power in bilateral lower 

limbs inaddition to the improvement in his general 

condition. There were no fresh complaints. Long 

term outcome requires further evaluation. 

 

 

Figure 3: Pre-op image 

 
Figure 4: Post-op images 
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3. Discussion 

With the advent of modern diagnostic aids, 

use of effective antibiotics and advancement in the 

surgical treatment, the prognosis of spinal 

osteomyelitis has improved significantly. The 

infection can be presented as acute, sub-acute or 

chronic. Common causes result from surgeries, 

penetrating wounds, open fractures, ulcers or 

systemic infections. The most common initial 

symptom is backache which is non-specific. Fever 

may not be invariably present. Neurological 

impairment such as sensory loss, weakness or 

radiculopathy can be seen in 30% of the cases. Due to 

variable clinical presentation, gold standard 

investigation of choice remains biopsy and culture of 

the lesion tissue for obtaining definitive diagnosis. 

Rise in the ESR and CRP values are highly sensitive 

in diagnosing vertebral osteomyelitis. MRI has led to 

early diagnosis with a sensitivity of 100% and 

specificity of 88%[1][4]. High signal intensity within 

the disc on T2-weighted sequences can be typically 

noticed. In diagnostic accuracy Positron-emission 

tomographic (PET) scanning with 18F-

fluorodeoxyglucose is similar to that of MRI. The 

key to successful management is early diagnosis and 

appropriate treatment. 

          The first line of treatment in vertebral 

osteomyelitis is conservative. However, development 

of severe kyphosis, neurological deficits, 

paravertebral abscess and failure of conservative 

treatment are often indications of surgery[1][4]. The 

goals of surgery include infection control, prevention 

of neurological impairment and achieving spinal 

stability. There is an increased risk of deep infection 

with the use of spinal instrumentation. Therefore, the 

placement of implants in an infected area remains a 

matter of debate; partly focus on questions as to 

whether the implants interfere with control of 

infection[3][7],[14].  

         Studies show that high antibiotic 

concentrations in local lesion can be achieved by 

releasing antibiotic agent mixed with PMMA beads 

chain into surrounding soft tissues. 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[2],[4][8],[9][12],[13]. After 

placement of antibiotic-PMMA beads chain in vivo, 

toxic side effects are ruled out with low antibiotic 

concentration in serum and urine. Before the 

implantation of antibiotic-PMMA for spinal 

reconstruction, thorough radical debridement by 

removing all sequestrated bony fragments along with 

necrotized disc tissue is mandatory. Pedicle screw 

fixation is mandatory in reconstruction of vertebra 

with antibiotic-PMMA for obtaining spinal stability. 

Postoperatively patients were improved 

symptomatically with backache and neurological 

function. Infection eradication was achieved and 

spinal stability was maintained well with pedicle 

screw fixation and vertebral reconstruction with 

PMMA. 

The benefits of spinal reconstruction with 

PMMA are:Firstly it is inexpensive and easily 

available. Secondly it is simple to prepare and easily 

applicable. Thirdly it biocompatible, non-magnetic, 

inert and rigid. Fourthly it provides same stability and 

framework effect as any other grafts and it can be 

made into unlimited size. Fifthly it can be moulded to 

appropriate shape required. Finally it is composed of 

not metal but polymer materials which can display 

sufficient clarity the interface between the vertebra 

and itself while performing CT scanning [10].  

 

4. Conclusion 

            In our cases with osteomyelitis of Lumbar 

Spine, vertebral body reconstruction using antibiotic 

impregnated Bone cement (PMMA) offered 

satisfactory results with improvement 

symptomatically and neurologically without any 

signs of infection recurrence. Though, long term 

outcome requires further evaluation. 
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