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Study Design: Retrospective review of patients who had pyogenic discitis and were managed surgically.
Purpose: To analyze the bacteriology, pathology, management and outcome of pyogenic discitis of the lumbar region treated surgi-
cally.
Overview of Literature: Surgical management of pyogenic discitis is still an infrequently used modality of treatment.
Methods: A total of 42 patients comprised of 33 males and 9 females who had pyogenic discitis with a mean age of 51.61 years 
(range, 16−75 years) were included in this study. All the cases were confirmed as having pyogenic discitis by pus culture report and 
histopathological examination. The mean follow-up period was 41.9 months. 
Results: Debridement and posterior lumbar interbody fusion with autologous iliac bone graft was done in all cases. Thirteen (30.95%) 
patients had other medical co-morbidities. Five cases had a previous operation of the spine, and three cases had a history of vertebral 
fracture. Three patients were operated for gynaecological problems, and four cases had a history of urological surgery. L4−5 level was 
the most frequent site of pyogenic discitis. The most common bacterium isolated was Staphylococcus aureus (S. aureus). Radiologi-
cally good fusion was seen in the majority of patients.
Conclusions: Pyogenic discitis should be suspected in people having pain and local tenderness in the spinal region with a rise in 
inflammatory parameters in blood. The most common bacterium was S. aureus, but there were still a greater number of patients in-
fected with other types of bacteria. Therefore, antibiotics therapy should be started only after isolating the bacteria and making the 
culture sensitivity report. 
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Introduction

Pyogenic spinal infection is an uncommon disorder en-
compassing a broad spectrum of diseases including septic 
spondylodiscitis, osteomyelitis, epidural and paraverte-
bral abscess formation. Presentation can be vague and 
highly variable but usually includes back pain and fever. 
The condition is often recognized and treated too late [1]. 
Spondylodiscitis is an infection of the intervertebral disc 

space and vertebral bodies. It can be a serious disease be-
cause of diagnostic delay and inadequate treatment [2]. 

Management of pyogenic spinal infection can involve 
conservative methods and surgical intervention [3]. 

Surgical management is usually indicated for patients in 
whom medical management of the disease has failed; or 
those with progressive neurological compromise, spinal 
instability and deformity due to significant endplate and 
vertebral destruction or intractable pain. Surgery for 
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spondylodiscitis includes debridement of affected tissue, 
neural decompression, ventral vertebral body recon-
struction, and spinal stabilization [4]. We present our 
experience of surgical management of pyogenic discitis 
dorsolumbar and lumbosacral region by posterior lumbar 
inter-body fusion (PLIF).

Materials and Methods

This retrospective study was done at the Departments of 
Orthopaedics, Spine Surgery division of Amrita Institute 
of Medical Sciences, Kochi, Kerala, India. From Janu-
ary 2001 to December 2009, the medical records of 42 
cases were reviewed who were diagnosed provisionally 
for spondylodiscitis by physical examination, X-ray and 
magnetic resonance imaging (MRI) report, and laboratory 
findings. All cases were confirmed of having pyogenic 
discitis by infected material culture report and histo-
pathological examination. Patients with tuberculosis or 
fungal discitis and those managed by non-surgical meth-
ods were excluded from the study. Clinical presentations, 
bacteriology, haematology, and predisposing factors were 
analyzed. 

Surgical treatment consisted of thorough removal of in-
fected, necrotic tissue with extensive irrigation. Debride-
ment and PLIF with autologous bone grafting was done 
using iliac crest bone (Figs. 1, 2). 

The mean follow-up period was 41.9 months, with a 
range from 24 to 63 months. Thirteen patients (30.95%) 
had other co-morbidities like diabetes mellitus (DM), 
hypertension (HTN), renal failure, chronic obstructive 
pulmonary disease (COPD), heart diseases, and malig-

Fig. 1. (A, B) anteroposterior and lateral views of a 44-year-old-male 
with L4−L5 spondylodiscitis.

A B

Fig. 2. Magnetic resonance imaging (MRI) of the same patient showing destruction of the L4−L5 intervertebral disc. (A) Sagital 
MRI T2 Image, (B) Sagital MRI T1 Image, and (C) Axial MRI Image.
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nancies. Five cases (11.9%) had a previous operation in 
the spinal region, and three (7.14%) cases had a history of 
previous vertebral fracture. Three patients (7.14%) were 
operated for gynaecological problems, and four cases 
(9.52%) had a history of urological surgery. 

Results

There were 33 male and 9 female patients, and their ages 
ranged from 16 to 75 years with the mean age being 51.61 
years (Table 1).

The most frequent manifestations were local pain on 
the affected site in 37 cases (88.05%), and 23 patients 
(54.76%) also had a general systemic illness of low grade 
fever and weight loss. Thirteen patients (30.95%) had co-
morbidities like renal failure, heart disease, rheumatoid 
arthritis, HTN, COPD, DM, and multiple organ failure.

Raised erythrocyte sedimentation rate (ESR), C-
reactive protein (CRP) and rise in total white blood cell 
(WBC) count were the most frequent inflammatory 
markers in all cases. Preoperatively, the mean WBC was 
(17.66±2.93)×109/L, ESR was 73.69±13.16 mm/hr, and 
CRP was 40.08±10.21 mg/L. The most common level of 
infection was L4-5 (19 cases, 45.24%), followed by L3-4 
(8 cases, 19.05%), D12-L1 (6 cases, 14.28%), L5-S1 (5 
cases, 11.91%), L1-L2 (2 cases, 4.76%) and L2-L3 (2 cases, 
4.76%). In all cases bacteria were isolated and histopa-
thology examination also confirmed the pyogenic discitis.  
The most common bacterium isolated was Staphylococ-
cus aureus (S. aureus) in 19 cases (45.24%), followed 
by Escherichia coli (E. coli, 7 cases, 16.65%), Klebseila 
pneuomonae (6 cases, 14.29%), Pseudomonous seroginosa, 
Enterobacter species, and Staphyloccus pneumonia. Two 
cases (4.76%) were identified as methilicillin resistant 
Staphylococcus aureus (MRSA). All patients were given 
intravenous antibiotics of first generation cephalosporin 
before the results of the bacteria and sensitivity test. The 
details of bacteria are in Table 2.

Intravenous antibiotics were given for four weeks fol-
lowed by four weeks of oral antibiotics based on the drug 
sensitivity report.  All patients were evaluated through 
laboratory tests, local examination and X-rays. CRP, ESR 
level and leukocyte counts decreased in all cases after 
the treatment at eight weeks, showing the mean WBC of 
(8.92±1.37)×109/L, ESR of 18.59±8.63 mm/hr, and CRP 
of 9.3±2.9 mg/L. Symptoms like pain and local tenderness 
were significantly decreased in 31 cases (73.81%) with 

clear improvement in the visual analogue scale score; 
better improvement was noted in seven cases (16.67%); 
no improvement was noted in four cases (9.52%). Four 
(9.52%) patients succumbed after the operation to their 
coexisting diseases. 

Statistical analysis of preoperative values and postop-
erative values of TC, ESR, and CRP by the paired t-test 
showed p<0.001 (significant). Radiologically, fusion 
was assessed by modified Lee’s [5] criteria and revealed 
definitive fusion in 23 cases (54.76%), probable fusion 
in ten cases (23.81%), possible pseudoarthrosis in five 
cases (11.91%) and definite pseudoarthrosis in four cases 
(9.54%) (Fig. 3).

Discussion

The diagnosis of spondylodiscitis should be considered 
in patients presenting with insidious onset of progressive, 
severe back or neck pain associated with fever and other 
systemic symptoms like progressive motor weakness and 
radiating pain to limbs. Patients of advanced age, with 
DM, who are immune compromised, or who have un-
dergone surgery or have an established focus of infection 
must be viewed with a high index of suspicion [4]. Well 
known pathophysiological mechanisms of spondylodis-

Fig. 3. (A, B) Good fusion is seen after posterior lumbar inter-body fu-
sion between L4 and L5 level.
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Table 1. The detail of the patient profile 

Age (yr) Sex Level involved Co-morbodities/associated complications

44 M L4−5 -

45 M L3−4 -

38 M L2−3 -

45 F L3−4 -

51 M L4−5 -

37 M D12−L1 -

45 F L3−4 -

57 M L3−4 Heart disease, diabetes mellitus

46 M L4−5 -

62 F L5−S1 Renal failure, hypertension 

64 M L1−2 Diabetes mellitus, hypertension, renal failure

55 M L1−2 Diabetes mellitus, hypertension, renal failure

34 M L4−5 -

41 M L4−5 -

50 M L4−5 -

16 M L5−S1 -

58 M L3−4 Diabetes mellitus, hypertension coronary artery disease

64 M L4−5 Chronic obstructive pulmonary disease hypertension

60 M L4−5 -

50 M L5−S1 -

46 M L3−4 -

59 M D12−L1 -

57 M D12−L1 -

56 M L4−5 -

27 M L4−5 -

52 M L2−3 -

19 F L4−5 -

60 M D12−L1 -

56 M L4−5 -

29 F L4−5 -

75 F D12−L1 Malignancy, diabetes mellitus

64 M D12−L1 Renal failure, chronic obstructive pulmonary disease

70 M L4−5 -

62 M L4−5 Diabetes mellitus, hypertension 

55 F L3−4 -

60 F L4−5 -

62 M L3−4 -

62 M L4−5 -

59 M L4−5 Diabetes mellitus, hypertension, chronic obstructive pulmonary disease

64 M L5−S1 Diabetes mellitus, chronic obstructive pulmonary disease

57 F L5−S1 Renal failure, vasculitis

55 M L4−5 Diabetes mellitus, hypertension, chronic obstructive pulmonary disease



Surgery for pyogenic discitisAsian Spine Journal 181

citis are hematogenous spread of microbial organism into 
the richly vascularized vertebral metaphyses or through 
paraspinous venous plexus secondary [6]. The genitouri-
nary tract, upper respiratory tract, oral cavity, cutaneous 
ulcer, traumatic wounds and other surgical sites are also 
some of the common sources of infection [7]. 

Most patients presented in this study had local pain 
and tenderness with a rise in inflammatory parameters 
like ESR, CRP in the haematological study as reported in 
the literature [8]. The incidence of pyogenic spondylodis-
citis is around 1:250,000, which represents around 3% to 
5% of osteomyelitis as a whole [2]. Ten to 15 percentages 
of all vertebral infections can be ascribed to exogenous 
spondylodiscitis, with S. aureus, as the most common 
pathogen (about 30%−80%), 2% to 16% of which are 
reported to be MRSA, followed by gram negative E. coli 
which accounts for 5% to 30% [9,10]. The most common 
organism in our study was also S. aureus which account-
ed for about 45.24%; gram negative E. coli accounted 
for 16.65% and MRSA was found in 4.76% of the cases. 
However, other bacteria were also found, forming more 
than 50% of spinal infection cases. This shows the need 
for isolation of bacteria and drug sensitivity test for the 
successful treatment of the disease.

In this study, the most common site of infection was 
L4−L5 level followed by L3−L4, D12−L1, L5−S1, L1−
L2, and L2−L3. Lim et al. [4] also found L4−L5 to be the 
most common site of infection, and he believed that this 
is because of a relatively large vertebral body and disc 
space.

Imaging examination consists of plain radiographs, 
MRI, and computed tomography scans [11]. Plain radio-
graphs generally demonstrate distinct endplate erosions 
suggestive of infection. MRI exhibits high sensitivity in 

the early identification of spondylodiscitis in all patients; 
MRI also clearly demonstrates the presence and location 
of any retropharyngeal, paravertebral, psoas and epidural 
abscess [11]. In this series of patients, who were sus-
pected of having pyogenic discitis based on their clinical 
symptoms and plain X-ray findings, were advised to un-
dergo MRI for further evaluation, making MRI the major 
diagnostic tool for the diagnosis of spondylodiscitis. 

There are some controversies on operative or con-
servative treatment of spondylodiscitis despite modern 
medical management with antibiotics [12,13]. Conser-
vative medical management in these patients is usually 
accompanied by a long period of immobilization as well 
as incomplete bony fusion. If bone destruction exists, the 
rate of pseudoarthrosis and instability is can be as high 
as 50% [14]. Most of the patients in this study were man-
aged by surgical intervention. Indications for surgical 
treatment were: failed medical management, spinal insta-
bility or developing deformity, significant disc destruc-
tion, neurological deficit and intractable pain. Debride-
ment and stabilization are warranted for the treatment of 
non-tuberculous spondylodiscitis in cases of neurological 
compromise, deformity, instability, abscess formation, ex-
tensive destruction, intractable pain or failure of medical 
management [15]. 

Debridement and instrumentations were performed in 
all cases of this study for instability due to disc and bone 
destruction and erosion. Instrumentation after debride-
ment has gained wide acceptance in the setting of con-
comitant infection. Several retrospective studies revealed 
greater improvement in patients with posterior instru-
mentation than in those without instrumentation [16,17].

In all cases of this series, appropriate antibiotics in 
reference to sensitivity were administrated, and improve-
ment was noted. However, the death of four patients 
was due to the other severe systemic illnesses. Garcia-
Bordes et al. [18] believed that microbiology and MRI 
are vital components in the diagnosis of pyogenic discitis 
and surgical decompression with appropriate antibiotic 
regimen is the method for favourable outcome. Bacteria 
isolates were varied in our study, even though S. aureus 
was determined as the most common one. There were 
even a greater number of patients with other isolates. 
This proves the importance of obtaining bacterial culture 
before initiating antibiotic therapy. 

Table 2. The bacterial characteristics   

Bacteria No. of patients (%)

Staphylococcus aureus 19 (45.24)

Eschericia coli   7 (16.65)

Klepseilla pneumoniae   6 (14.29)

Pseudomonous aeroginosa 3 (7.15)

Enterobacter spec 3 (7.15)

Staphyloccus pneumonia 2 (4.76)

Methilicillin resistant Staphylococcus
  aureus 2 (4.76)
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Conclusions

Diagnosis of pyogenic spondylodiscitis could be chal-
lenging and commonly missed. Pyogenic discitis should 
be suspected in patients with local pain and tenderness 
followed by systemic illness such as low grade fever with 
a rise in inflammatory parameters in the haematology re-
port. Although the most common bacterium for pyogenic 
discitis was S. aureus but there was still a greater number 
of patients infected by other types of bacteria. Therefore, 
antibiotics therapy should be started only after obtaining 
laboratory evidence of the involved bacteria and drug 
sensitivity. 
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