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Abstract Pyogenic vertebral osteomyelitis responds

well to conservative treatment at early stage, but more

complicated and advanced conditions, including

mechanical spinal instability, epidural abscess forma-

tion, neurologic deficits, and refractoriness to antibiotic

therapy, usually require surgical intervention. The

subject of using metallic implants in the setting of

infection remains controversial, although more and

more surgeons acknowledge that instrumentation can

help the body to combat the infection rather than to

interfere with it. The combination of radical debride-

ment and instrumentation has lots of merits such as,

restoration and maintenance of the sagittal alignment

of the spine, stabilization of the spinal column and

reduction of bed rest period. This issue must be viewed

in the context of the overall and detailed health con-

ditions of the subjecting patient. We think the culprit

for the recurrence of infection is not the implants itself,

but is the compromised general health condition of the

patients. In this review, we focus on surgical treatment

of pyogenic vertebral osteomyelitis with special atten-

tion to the role of spinal instrumentation in the pres-

ence of pyogenic infection.
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Introduction

Pyogenic vertebral osteomyelitis has remained a chal-

lenging medical problem until well into the twenty-first

century [17]. The morbidity and mortality rate of spinal

infections declined dramatically due to the advent of

antibiotics and most patients with pyogenic vertebral

osteomyelitis can be successfully treated by conserva-

tive methods [8, 13, 14, 18, 31, 77]. However, in certain

circumstances a small subgroup of patients still expe-

rience progressive biomechanical instability-related

pain, epidural abscesses and neurologic deficit despite

the provision of long-term antibiotic therapy and other

conservative treatment. Therefore, surgical interven-

tions are inevitable in these intractable situations.

The well-known Hodgson’s Hong Kong procedure

for the treatment of spinal tuberculosis represented the

milestone for surgical management of spinal infections

[33]. Since then, radical debridement and autogenous

strut-graft have become the golden standard for the

therapy. Having reviewed the literatures available, we

found that an arbitrary line could be drawn around the

year of 1990. In the pre-1990 period, implants were

seldom used in the management of pyogenic spinal

infections. A number of reports had implicated that

radical debridement and autogenous strut-graft fusion

combined with antibiotics coverage without instru-

mentation was the most commonly adopted therapy

[11, 19, 20, 58, 74]. An exception is Fountain’s series, in

which posterior instrumentation was used in the man-

agement of infectious vertebral lesion [23]. Even the

importance of immobilization for the suppression of

infection have been emphasized by several researchers

[10, 25], but it was not until the 1990s of the last cen-

tury, internal fixation started gaining some acceptance
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in reconstructive surgery performed in the setting of

active infection, and more and more surgeons reported

their series of surgical treatment of spinal infections

with excellent results [12, 13, 15–17, 21, 22, 25, 28, 32,

36, 44, 47, 49, 55–57, 65, 66]. Surgical intervention with

instrumentation can relieve pain, improve sagittal

balance and neurologic function, and finally result in

early ambulation.

According to the results of a large scale study, the

incidence of pyogenic vertebral osteomyelitis is 2.2 per

100,000 populations annually [8]. This incidence is

increasing, which may be attributable to various factors

such as the aging of the society, the abuse of intrave-

nous drugs, the widespread use of immunosuppression

therapy for organ implant recipient and the progress in

diagnostic methods with higher specificity [7]. These

diseases often affect the ‘‘at-risk’’ populations, namely

the elderly and the immunocomprimised. Most fre-

quently involved is the lumbar region, followed by the

thoracic, and then the cervical spine, but the sacrum is

seldom affected. Predilection for male population has

also been well documented [7, 8, 17, 31, 35, 36, 46, 47,

52, 56]. Spinal infections are often preceded by infec-

tions elsewhere in the body; and predisposing condi-

tions include a genitourinary infection, urinary tract

intervention, intravenous drug abuse, AIDS, immuno-

suppression, indwelling vascular catheter, diabetes

mellitus and cancer [7, 21, 71].

Many issues, such as duration of antibiotics therapy,

single-staged or two-staged operation, anterior or

posterior approach, arthrodesis with or without

instrumentation, remain controversial and open to

discussion. In an attempt to clarify the above-men-

tioned issues, we reviewed the recent literatures with

special attention to the role of instrumentation in the

presence of pyogenic infection.

Clinical presentations and evaluation

It is often difficult to establish an accurate diagnosis

of pyogenic vertebral osteomyelitis in the early stage

[4, 11] with the duration between the onset of symp-

toms and diagnosis ranging from 2 weeks to 9 months

[8]. The onset of the symptom is often insidious and

could easily be underestimated (or ignored) by both

patients and doctors. Patients could present a great

diversity of pathologic features, clinical manifestations,

and various complications [7, 26, 46]. The most

common symptom is axial pain; it may be insidious in

onset during the early stages of infection but typically

worsen at the advanced stage. Neurologic deficit may

not be present until later in the course of disease.

Other constitutional symptoms, such as fevers, weight

loss, chills, anorexy, and malaise, are non-specific. A

neuroimaging workup is important to identify the

location and extent of a spinal lesion. A plain X-ray

film is commonly obtained to localize the lesion. And

other modalities, such as CT and MRI, are further

needed to evaluate the details of the lesion. A combi-

nation of plain X-ray and MRI with or without

gadolinium (Gd) contrast seems to be the modality of

choice for the diagnosis and evaluation of pyogenic

vertebral osteomyelitis. Laboratory tests such as

measurement of erythrocyte sedimentation rate and

C-reactive protein are not specific for diagnosis, but

they can be used to monitor the development of the

illness. Fluoroscopic or CT guided needle biopsy and

culture of the specimen are important for the identifi-

cation of offending organisms and can facilitate anti-

biotics administration [6, 11, 52].

Microbiology

It has been extensively reported that the most common

causative pathogen is Staphylococcus aureus (S. aur-

eus), followed in frequency by Streptococcus species,

Escherichia coli, Staphylococcus epidermis, Aerugino-

sus Bacillus and Pseudomonas [7, 8, 17, 19, 31, 35, 36,

47, 52, 56, 64, 71]. A large scale study singled out S.

aureus as the most common infective agent with a

frequency as high as 48% (123/255). The incidence of

gram-negative bacilli infection and Streptococci infec-

tion was 23%(59/255) and 9%(24/255), respectively

[52]. In another series, the authors reported that S.

aureus account for 67%(24/36) of all isolations and

gram-negative infection occurred in 17%(6/36) of all

patients [58]. A lot of other uncommon causative

pathogens, such as Streptococcus dysgalactiae [40],

Streptococcus agalactiae [73], Prevotella intermedia [24]

and Corynebacterium xerosis [39], have also been re-

ported.

Surgical treatment

The majority of patients with spinal infection can be

treated successfully with conservative management.

Pharmacological treatment can terminate the infection

but may not prevent a crippling deformity that could

lead to perpetual pain. The indications for surgery in-

clude one or a combination of the following patho-

logical changes: severe destruction of endplates,

abscess formation, chronic osteomyelitis with biome-

chanical instability, neurologic deficit, local kyphosis,
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severe pain, septic pseudarthrosis or refractoriness to

conservative treatment [17, 22, 26, 36, 64, 71].

There is a broad range of options for the surgical

management of spinal infections, which include ante-

rior or posterior approach, single-stage or two-stage

surgery, with or without instrumentation.

The surgical treatment of vertebral osteomyelitis

should follow the principles of surgical treatment of

osteomyelitis anywhere in the skeletal system, so the

procedure of debridement is of principal importance. It

is widely agreed that radical and aggressive debridement

of all unhealthy material is mandatory for a successful

result [22]. This indicates that all infected and necrotic

tissues must be excised, and abscesses be evacuated.

Anterior or posterior approach

The selection of anterior or posterior approach is still a

matter of debate. Since the pathology of pyogenic

vertebral osteomyelitis mainly affects the vertebral

bodies and disc spaces, the anterior approach is adop-

ted by many surgeons because this allow the direct

access to the infected focus and is convenient for

debriding infection and reconstructing stability [19, 20,

24, 59, 68, 75]. Posterior approach is convenient for

drainage of abscesses and instrumentation of posterior

implants. Sometimes a combined approach may be

required depending on the surgical goal that the sur-

geons want to accomplish [22, 36].

For the purpose of evaluate the difference in inci-

dence of complications of surgeries performed in var-

ious approach, we reviewed most recent 15 studies in a

case by case fashion and the cumulative data was listed

(Table 2 or Fig. 1) [17, 21, 22, 25, 28, 32, 36, 42, 44, 49,

55, 56, 65, 66, 71]. The majority of operations were

performed in a fashion of combined approach, which

account 66% in 312 procedures. As shown in Table 2,

the data show a tendency toward a decrease in the

incidence of infection recurrence and revision surgery

with combined approach as compared with the other

two counterparts. The relatively larger invasiveness of

combined approach surgery did not cause a higher

mortality. The majority of anterior approached sur-

geries were performed on the patients who had a cer-

vical lesion and this subgroup of patient’s often have

more concomitant diseases. This may explain the

higher mortality rate associated with the anterior ap-

proached surgery. The causes for revision were graft

extrusion, vertebral fracture due to post-surgery non-

compliance, implant malposition with nerve root

compression, neurological function deterioration and

implants failure.

Minimal invasive surgery

Minimal invasive surgery clearly is another useful and

efficient option. Video-assisted thoracoscopic surgery

has been used in the management of lung cancer or

degenerative spinal diseases for decades, but the first

report of this technique in the management of pyo-

genic vertebral osteomyelitis was presented by Mück-

ley et al. [54]. Inspired by the thoracoscopic surgical

treatment of hundreds cases of spinal trauma, the au-

thors evaluated the feasibility and effectiveness of this

technique in the management of spinal infections. The

cases they presented demonstrated that debridement

and instrumentation over multiple levels could be

achieved with minimal invasiveness, but the authors

added that this procedure was technically demanding

and special instruments which are seldom used in

other routine surgical procedures were needed. Also,

Hadjipavlou et al. [30] described the techniques of

percutaneous discectomy and drainage in the man-

agement of pyogenic vertebral osteomyelitis. In their

34 cases, 26 experienced immediate relief of pain. The

authors attributed the treatment failure for unrelenting

axial pain to spinal instability or severe kyphotic

deformity. They concluded that this method could halt

the infection process or prevent kyphotic deformity

formation with minimal invasiveness, especially in

the management of early stages of uncomplicated

vertebral osteomyelitis. They also mentioned the con-

traindications of the procedure.

Single-stage or two-stage operation

Controversy remains on the subject of one- or two-

stage operation. Surgeons may be afraid to have the

Fig. 1 Comparison between different approaches in regard to
complications
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debridement and instrumentation accomplished with

the fusion in a single stage operation, because the

perceived risk of the residual bacterium might con-

taminate the implants and lead to the persistence of

infection. Fukuta et al. [25] reported a series of pyo-

genic vertebral osteomyelitis treated with two-stage

surgery, suggesting that two-stage operation with a

convalescence period bridging the two surgeries have

merits such as shorter operation time, less blood loss,

and safer for the patients with poorer general health

Table 1 Summary of most recent clinical series of pyogenic spondylodiscitis treated with debridement and instrumentation

References No. of
patients

Average
age
(years)

Pre-op
antibiotic
duration
(weeks)

No. of patients Bone
graft

Instrumentation

Stage Approach

Acute Subacute
chronic

Anterior Posterior Combined

Masuda et al.

[49]

5 63.8 1.5–2.5 3 2 0 2 3 Unknown Rod and sublaminar

wires

Korovessis et al.

[36]

17 54.4 N/A N/A N/A 0 0 17 Iliac–rib Mesh cage and

pedicle screws

Nather et al.

[56]

12 62.5 N/A N/A N/A 8 3 1 Iliac Pedicle screws

Dimar et al. [17] 42 60 N/A N/A N/A 0 0 42 Autograft or

allograft

Delayed pedicle

screws

Fayazi et al. [22] 11 56.3 13(0–60) N/A N/A 0 0 10 Allograft Mesh cage, Delayed

stage pedicle screw

Mann et al. [47] 24 63 0–5 days 24 0 6 4 14 Unknown Carbon cage, Ventral

plate

Lee et al. [42] 30 56.7 N/A N/A N/A 7 6 17 Autograft or

allograft

Cage, plate, rod or

pedicle screw

Fukuta et al.

[25]

8 63.5 2 N/A N/A 0 0 8 Unknown Pedicle screw, rod, or

other posterior

instruments

Liljenqvist et al.

[44]

20 68 N/A N/A N/A 0 0 20 Autograft Mesh cage and

pedicle screws

Hee et al. [32] 21 57 N/A N/A N/A 11 0 10 Autograft or

allograft

Mesh cage, pedicle

screws or hooks

Przybylski et al.

[65]

17 58.7 IV: 0–8 PO:

0–20

6 11 10 7 0 Iliac Plate or pedicle

screws

Schuster et al.

[71]

47 49.3 N/A N/A N/A 7 0 40 Allograft Plate or pedicle

screws

Faraj et al. [21] 31 55.6 3 N/A N/A 1 0 30 Unknown Plate or pedicle

screws

Total 287 42 17 195

Single- or
two-stage
operation

Follow up
(mos)

Postop
antibiotic
duration
(weeks)

No. of patients Fusion
rate (%)

Death
(no. of
patients)

Loss of
correction
(degree)Post-op revision surgery Wound infection

Graft
extrusion

Hardware
revision

Superficial Deep

Single or two Unknown IV: 2.5 PO: several

months

0 0 0 3 100 0 Unknown

Single 45 (37–116) N/A 0 0 1 0 100 0 No loss

Single 12.5 (10–21) 11.4 (7–19) 0 0 0 0 N/A 1 Unknown

Two Minim 24 (24–11) 6 1 0 0 0 100 2 Unknown

Two 17 ± 9 7 (4–8) 0 1 0 0 90 (9/10) 1 10 ± 6

Single or two 6–24 IV: min 1.4

PO: min 12

0 0 0 4 Unknown 2 Unknown

Single 3–54 N/A 2 1 0 5 Unknown 1 Unknown

Two 33 (11–58) 1–40 0 0 2 0 100 0 Unknown

Single 23 (12–56) IV: 4(2–8) Po: 6–12 0 2 0 0 100 3 2.2

Single or two 67 (24–120) N/A 0 2 1 2 100 3 Unknown

Single 30 IV: 6 0 0 1 1 100 2 Unknown

Single or two 14 (6–45) IV: 6 0 0 0 2 Unknown 7 Unknown

Single 45.69 (12–144) N/A 0 1 0 3 Unknown 1 Unknown

3 7 5 18 23
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condition as compared to one stage operation. How-

ever, inspired by the methods of surgical management

of severe scoliosis in which a combined single-stage

operation was routinely used, some surgeons tried to

use the single-staged surgery for the treatment of

pyogenic vertebral osteomyelitis. The results indicated

that single-staged operation also has many advantages

such as lower complication rate, shorter hospital stay,

and earlier mobilization as compared to its counterpart

[13, 23, 36, 70]. In 1988, Redfern and colleagues [67]

presented a series of six patients with pyogenic osteo-

myelitis treated with single-staged debridement and

posterior instrumentation. Two of the six patients also

received anterior autogenous bone grafting. Although

two patients died of unrelated causes after surgery, no

manifestations of recurrent infection were noted and

the overall results were excellent. In a clinical report of

10 patients with vertebral osteomyelitis, Safran et al.

[70] demonstrated that single-stage simultaneous

operation is a safe and efficient method to control the

infection and reconstruct the spinal column. It is advo-

cated that the decision on which option to be used

should be made on the basis of the experience of

the surgeons and the general health condition of the

patients. In addition, these issues must be viewed in the

context of the overall constitution of subjecting patients

who may be medically unfit to a second anesthesia and

operation, and prolonged periods of immobility.

Strut grafting

Surgical debridement of the compromised anterior

columns leads to the loss of structure intergrity,

therefore surgical reconstruction is mandatory to pre-

vent potential instability. Bone grafting with tricortical

iliac autograft is often the first choice of surgeons after

debridement [17, 28, 51, 52]. Autogenous interbody

bone grafting in the setting of active infection was first

described by Wiltberger in 1952. From then on,

encouraging results have been reported [19, 74]. In a

study of consecutive 19 patients with pyogenic spinal

infection who underwent adequate debridement and

autogenous bone grafting, only one pseudarthrosis was

noted in at least 2-year follow-up with no recurrence of

infection, no sequestration of the grafts and immediate

relief of the symptoms. These findings suggested that

bone grafting can be successfully made in the face of

active vertebral infection [19]. Stone and colleagues

[74] performed a study of 18 patients with cervical

osteomyelitis who received autogenous bone grafting,

successful anterior fusion was observed in all patients

with a follow-up period from 6 months to 10 years.

In contrast, some surgeons reported that allograft

could be used as an alternative [16, 68, 71]. The use of

allograft can avoid the donor site morbidity associated

with autogenous bone harvesting and shorten the

operation time. It was also revealed that the allograft

bone incorporation is comparable with the autograft

for non-infectious spinal reconstructions [45, 53].

Schuster et al. [71] conducted a study of 47 patients

who underwent allograft strut grafting for spinal oste-

omyelitis. They concluded that structural allograft in

combination with aggressive debridement, spinal

instrumentation and antibiotics therapy is a safe

method for the treatment of spinal osteomyelitis.

However, there exists the risk of disease transmission

and immunological reaction for allografting.

Instrumentation

Whether metallic implant instrumentation is necessary

remains a clinical controversy among many surgeons.

The notion that certain authors argue implants as a

foreign body may interfere with the successful eradi-

cation of infection is rational. Many surgeons hesitate

to place the implant directly at the infection focus after

debridement, because the substrate of the implant as a

foreign body could act as a nidus for bacteria to attach

and facilitate the development of biofilm, which is very

difficult for the immune system to recognize and anti-

biotics to penetrate and combat. There has been an

observed 2–9% increased risk of infection after spinal

instrumentation [1, 48].

In 1956, Hodgson’s paper on the surgical treatment

of Pott’s paraplegia was published in the British Jour-

nal of Surgery in which he reported the encouraging

results of the first 50 patients [33]. Since the pioneer

work done by Hodgson, anterior debridement and in-

terbody fusion with autogenous bone graft, without

anterior instrumentation was the most commonly used

technique for the treatment of pyogenic vertebral

osteomyelitis [11, 19, 22, 58, 74]. These procedures

correct the spinal alignment immediately, but the long-

term results in terms of spinal stability are doubtful,

graft collapse and extrusion, loss of correction, and

pseudoarthrosis have been reported [37, 70]. Therefore

in certain circumstances instrumentation is inevitable.

The combination of radical debridement and instru-

mentation has the merits such as, restoration and

maintenance of the sagittal alignment of the spine,

stabilization of the spinal column, and shorter bed rest

period. Some researchers believed that spinal stability

is very important for suppression and eventual elimi-

nation of infections [10, 25]. Fountain [23] reported a
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patient with pyogenic vertebral osteomyelitis managed

with single-stage debridement and fusion as well as

posterior stabilization with Harrington rods. Although

the patient experienced implant dislodgement

8 months after the surgery, fusion apparently occurred.

The first series in which implants were placed anteri-

orly and adjacent to the area of debridement were

presented by Kostuik in 1983 [38]. Two patients with

pyogenic osteomyelitis were managed with anterior

debridement, bone grafting, simultaneously arthrodesis

with Dwyer-Hall or Harrington system instrumenta-

tion; no recurrent infection was noted. Inspired by the

aforementioned studies, a number of surgeons have

adopted the methods of debridement and internal fix-

ation for the management of pyogenic vertebral oste-

omyelitis, and reported their experiences about these

procedures with little or no recurrent infection ob-

served [16, 17, 21, 22, 25, 32, 36, 42, 44, 47, 49, 56, 57,

65, 71]. In the most recent 13 studies (Table 1, 2), a

total of 287 patients were treated with single-stage or

two-stage debridement and various kinds of instru-

mentation for vertebral osteomyelitis. Most of the au-

thors advised that post-operative antibiotic

administration should last at lest 6 weeks. Only three

reports detailed the correction loss of the reconstructed

spine at final follow-up. The incidence of deep and

superficial wound infection was 6.3 and 1.7%, respec-

tively, whereas somewhat lower or higher incidence of

postoperative infections has been noted in patients

treated with spinal surgery for reasons other than

infection. It was reported that the incidence of infec-

tion after spinal instrumentation ranged from 0 to 9.7%

[2, 5, 27, 34, 61–63, 78]. Graft extrusion or hardware

failures were observed in 3.8% of all cases. There

are three cases of graft extrusion; all were with the

presence of implants. Mortality rate was 8%. The

causes of death were septicaemia (seven cases), myo-

cardial infarction or cardiopulmonary failure (five

cases), malignancy (three cases), cerebrovascular

accident (three cases), multi-organ dysfunctions (three

cases), fall (one case) and AIDS (one case). All deaths

were unrelated to the persistence or recurrence of

infection but reflected the compromised health condi-

tion of the patients treated [17, 21, 22, 25, 32, 36, 42, 44,

47, 49, 56, 65, 71]. Six studies reported on conservative

fusion surgeries and 15 on instrumentation fusion sur-

geries were assessed in a case by case fashion [11, 17,

19–22, 25, 28, 32, 36, 42–44, 49, 55, 56, 58, 65, 66, 71,

74]. We compared the conservative fusion surgery with

the instrumentation surgery in regard to infection

recurrence rate, revision rate and mortality rate. The

cumulative data in detail were presented in Table 3

and Fig. 2. The incidence of infection recurrence was

similar for both groups, which seems to suggest that the

implants did not interfere with the body to combat

infection. The more complicated procedures and more

reconstruction levels involved for the instrumentation

fusion surgeries may explain the higher revision rate

and mortality rate (Fig. 3).

Table 2 Comparision
between different approaches
in regard to the complications

Infection recurrence rate Revision rate Mortality

Anterior approach only 10.4% (5/48) 6.3% (3/48) 14.6% (7/48)
Posterior approach only 10.3% (6/58) 3.4% (2/58) 5.2% (3/58)
Combined approach 6.3% (13/206) 2.9% (6/206) 6.3% (13/206)
Total 7.7% (24/312) 3.6% (11/312) 7.4% (23/312)

Table 3 Comparison between conservative surgery and instru-
mentation surgery in regard to complications

Infection
recurrence
rate

Revision
rate

Mortality

Conservative
surgery

5.6% (7/126) 0.8% (1/126) 1.6% (2/126)

Instrumentation
surgery

7.7% (24/312) 3.6% (11/312) 7.4% (23/312)

Total 7.1% (31/438) 2.7% (12/438) 5.7% (25/438)

Fig. 2 Comparison between conservative surgery and instru-
mentation surgery in regard to complications
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Titanium mesh cage

Autologous structural bone grafting has been the gold

standard in the anterior column reconstruction.

Because the morbidity is related to graft harvesting,

titanium cages have emerged as a viable option for

reconstructing a deficient anterior column [36, 55, 69].

Available in various diameters, the titanium mesh cage

is easily trimmed or tailored to the needs of the sur-

geons and can provide custom reconstruction of the

anterior column defect. The fenestrations in the tita-

nium mesh cage and its circular shape allow for con-

tainment of the bone graft so that titanium mesh cage

could act as a bony conduit [9, 36]. In a series of 31

cases managed with titanium mesh cage for anterior

spinal reconstruction, the radiologic evidence of

mechanical stability of titanium cages was provided.

The mean kyphosis correction was from 16� to 5� with

3� of loss of correction at 1-year follow-up. The dis-

tance between adjacent vertebral bodies increased

13 mm with a 2 mm of subsidence at final follow-up. In

one case of aneurismal bone cyst on which revision

surgery was performed for a 4 years post-op recur-

rence, histological observation of the removed cage

confirmed bone fusion inside it [69]. In another study

of 13 patients who underwent titanium mesh cage

reconstruction of anterior spinal column for various

spinal diseases. Bhat et al. [9] described the excellent

results of mid-term follow-up of the patients with no

pseudoarthroses noted. Hee et al. [32] reported on one

series of using titanium mesh cages combined with

posterior instrumentation in the reconstruction of in-

fected spine. They concluded that the use of titanium

mesh cage might improve the alignment of the spine

with fewer postoperative complications, and result in

earlier mobilization and faster fusion, even in the set-

ting of active pyogenic vertebral osteomyelitis. Fayazi

et al. [22] also reported their preliminary results in a

series of 11 patients who underwent anterior debride-

ment, titanium cage instrumentation and delayed pos-

terior pedicle screw insertion. They demonstrated that

the use of a titanium mesh cage was not associated with

recurrence of infection, but would restore the align-

ment of spinal column immediately and avoid the

morbidity associated with harvesting large autogenous

bone grafts. They also noted that there was a significant

loss of kyphosis correction due to subsidence of the

cage into adjacent vertebrae, even with the use of

posterior instrumentation. However, the overall result

is positive and confirmative because there was no

Fig. 3 A 54-year-old man
treated with corpectomy at
C5 and C6, strut grafting and
anterior instrumentation.
Preoperative sagittal T1-
weighted (a), T2-weighted
(b), and T1-weighted with
gadolinium contrast (c) MR
image demonstrating cervical
vertebral osteomyelitis at C5–
6 along with epidural abscess.
Lateral (b) radiographs and
the CT reconstruction (c) of
the cervical spine at 2-year
follow-up showed solid bone
fusion
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recurrence of infection and most of the patients in their

series were pain free during the follow up.

Other sorts of interbody fusion material have also

been reported such as bone cement and methylmeth-

acrylate. Few recurrence of infection have been

encountered [12, 66, 67, 76].

Numerous reports have demonstrated that stainless

steel and titanium have different biocompatibility

characteristics which consequently could influence bac-

terial or cell adhesion and colonization. However, the

results were inconsistent. Some in vivo or in vitro re-

searches implicated that stainless steel was more likely

to be colonized by microbes, but contradictory results

could also be found in other literature [3, 29, 41, 50, 60].

Antibiotics administration

It is generally agreed that the administration of anti-

biotics is warranted. But the dosage, route, and dura-

tion of antibiotic therapy advocated by various

investigators have been extremely contentious. Some

authors advocated 6–8 weeks of parenteral therapy

alone, while others proposed 6–8 weeks parenteral

therapy followed by 2 months or more of oral therapy

[8, 12, 16, 17, 19, 58].

At the provision of adequate debridement and

instrumentation, delayed recurrence of infection has

been reported. The authors postulated that either the

primary infection was not eradicated or secondary

infection could be the causes of the relapse of infection

[19]. Shad et al. [72] recently reported a study of five

patients with cervical vertebral osteomyelitis. The pa-

tients were managed with anterior or posterior

debridement and instrumentation. Six to 18 months la-

ter, the implants were removed after the bone arthrod-

esis. The authors found that asymptomatic colonization

of bacteria on the surface of implant is common, so they

recommended that long-term oral antibiotic regimes and

eventual removal of implants are necessary.

Conclusion

The majority of early stage pyogenic vertebral osteo-

myelitis responds well to conservative treatment. In

cases of pyogenic vertebral osteomyelitis refractory to

conservative treatment, operative treatment is war-

ranted. A thorough and radical debridement of all in-

fected or necrotic tissue is mandatory and appropriate

antibiotics administration is needed. The use of

metallic implants in an infected area of the spine is safe

and does not lead to persistence or recurrence of

infection. The articles reviewed share the same limi-

tations of the retrospective nature and small patient

population, so double-blinded and randomly controlled

animal experiments, further prospective study and

multicenter cooperation would be necessary to draw a

more definite conclusion.
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