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SSttuuddyy DDeessiiggnn:: A retrospective study.

PPuurrppoossee:: This is a study of the diagnosis and treatment of tuberculous spondylitis and pyogenic spondylitis in atypical cases.

OOvveerrvviieeww ooff LLiitteerraattuurree:: There have been several reports about clinical, hematological, pathological and radiological findings

to differentiate pyogenic & tuberculous spondylitis.

MMeetthhooddss:: We screened 55 patients diagnosed with tuberculous spondylitis and pyogenic spondylitis from January 1999 to June

2003. There were seven cases where it was difficult to make an accurate diagnosis. We reviewed the clinical manifestation,

laboratory tests, radiological findings and confirmed the diagnoses by the use of biopsies and/or clinical response to treatment.

RReessuullttss:: Four cases, which were initially diagnosed as pyogenic spondylitis, had a clinical presentation of fever (37.4�38.5℃)

on the day of hospitalization. These cases later turned out to be tuberculous spondylitis, as confirmed by an open biopsy and

pathologic study. Three cases initially diagnosed as pyogenic spondylitis were treated with broad-spectrum antibiotics. Symp-

toms were aggravated in these cases, but improved after the use of an anti-tubercular drug. Bony union was observed in all

cases in an averageof 4 months (range, 3�6 months).

CCoonncclluussiioonnss:: In infectious spondylitis, it is important to establish an accurate diagnosis. An accurate diagnosis can be made

by laboratory findings and by estimation of the response to treatment during follow-up. If there is no response or aggrava-

tion of symptoms despite treatment based on an initial diagnosis, the etiologic organism must be re-evaluated. A biopsy and

observation of clinical response are needed to confirm the diagnosis.

KKeeyy WWoorrddss:: Tuberclous spondylitis, Pyogenic spondylitis

Introduction

The treatment of infectious spinal disease has recently pro-

gressed, but a delay in diagnosis (an average of 3 months),

long duration of treatment (an average of 12 months) and

financial concerns are the major problems in treatment1. Pyo-

genic spondylitis and tuberculous spondylitis are rare diseases,

but they are major etiologies of infectious spondylitis, which

can cause severe complications such as an irreversible neuro-

logical deficit and deformity in spinal alignment. Thus, accu-

rate diagnosis in its early stage and proper antibiotic treatment

based on identification of the infectious organism is required.

Though several studies have reported on the differential

diagnosis between the two types of spondylitis based on

clinical manifestation1-3, hematological tests, pathological

tests and radiological tests, correct differentiation between

the two diseases is still very difficult. We estimated the

validity of differential diagnosis in seven selected cases:

four cases that were initially diagnosed as tuberculous

spondylitis and three cases that were initially diagnosed as

pyogenic spondylitis. We reviewed the clinical, hematologi-

cal, pathological and radiological characteristics.



Materials and Methods

Four cases that were initially diagnosed as pyogenic

spondylitis but were finally confirmed to be tuberculous

spondylitis were placed in Group 1, and 3 cases that were

initially diagnosed as tuberculous spondylitis but confirmed

as pyogenic spondylitis were placed in Group 2. We com-

pared Group 1 and Group 2 patients for clinical manifesta-

tions, hematological findings, pathological findings and radi-

ological findings. The average age of the patients was 51

years (range, 29~67 years); three patients were male and

four patients were female. The most commonly affected site

was the thoracolumbar spine (4 cases), followed by 2 the

lumbar spine (2 cases) and the thoracic spine (1 case) (Table

1). We made a diagnosis based on clinical manifestations, a

hematological examination including measurement of the

erythrocyte sedimentation rate (ESR), level of C-reactive

protein (CRP) and the use of radiological tests such as X-

rays, a bone scan and MRI. Two cases were confirmed by a

biopsy and the remaining five cases were confirmed by

monitoring clinical symptoms and the laboratory tests while

switching medication between anti-tubercular agents and

other antibiotics. For Group 1, two patients were treated with

resection of the affected site and posterolateral instrumenta-

tion and the other patients were treated with bed rest for

more than 3 weeks, high alimentation, bracing and anti-

tubercular medication. For Group 2, all patients were treated

with bed rest for more than 4 weeks, high alimentation, brac-

ing and the administration of intravenous antibiotics that

were switched to oral medication after 2 months For Group

1, all patients underwent anti-tubercular combination therapy

containing four drugs for more than 12 months and were fol-

lowed-up for 20 months. For Group 2, we prescribed sec-

ond-generation cephalosporins with combined aminoglyco-

side and the patients were followed-up for 24 months.

Results

Four patients in Group 1 had fever (37.4~38.5℃) at the
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Table 1. Summary of cases

Case No. Age/Sex Affected site Neurology Fever ESR CRP Initial  impression Dx. method

1 55/M L2-3 Intact 36.5 64 9.20 Tbc spondylitis Medication change
2 48/M L4-5 L4 affected 36.9 12 0.44 Tbc spondylitis Biopsy
3 57/F T11-L1 Intact 37.2 32 0.64 Tbc spondylitis Medication change
4 29/M T11-L1 Intact 38.5 32 1.40 Tbc spondylitis Biopsy
5 67/M T11-T12 Intact 37.5 64 0.12 Pyogenic spondylitis Medication change
6 63/F T12-L2 Intact 38.1 12 4.20 Pyogenic spondylitis Medication change
7 38/F T12-L1 Intact 38.5 45 2.93 Pyogenic spondylitis Medication change

Tbc: tuberculous, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.

Fig. 1. Forty-eight years old male, initial simple X-rays shows mild scoliotic deformity and degenerative changes. (A) MRI shows
vertebral height intact, paravertebral and epidural extension of the infectious process on L2, 3, 4 body with preserved adjacent inter-
vertebral disc spaces. (B) Successful healing process is observed after HD # 8 weeks. 
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time of hospitalization. Two patients had a normal ESR,

white blood cell (WBC) count and CRP level. This group of

patients was finally diagnosed with tuberculous spondylitis,

as confirmed by an open biopsy and pathological study.

Group 2 patients were treated with broad-spectrum antibi-

otics, but the symptoms aggravated. The symptoms improved

with anti-tubercular therapy. Group 2 patients had no fever

throughout the course of disease and the WBC count, ESR

and CRP levels varied. The symptoms did not respond to

anti-tubercular treatment but did respond to treatment with

broad-spectrum antibiotics.

Bone union was observed in all cases in an average of 4

months (range, 3~6 months). The result of treatment differed

based on the general condition of the patient. Two patients in

Group 1 were treated by surgical resection and instrumenta-

tion. After surgery, the fever diminshed, local tenderness

disappeared, hematological and radiological tests improved

and the patients were able to walk with a thoracolumbosacral

orthosis (TLSO) brace on the fifth postoperative day.

Fever that appeared in five cases diminished in 2 days

(range, 1~4 days) after treatment with proper medication.

Pain was reduced, blood tests improved and bony union was

observed in radiographs (Figs. 1 and 2) after bed rest for 4

weeks and walking exercise in a TLSO brace was per-

formed. In all cases, there were no recurrence and compli-

cations such as a neurological deficit or deformity and any

metal failure in the operative cases.

Discussion

Pyogenic spondyilitis and tuberculous spondylitis are

responsible for most cases of infectious spondylitis. If

appropriate treatment is not given, infectious spondylitis

can cause irreversible neural symptoms or a deformity of

the spine; thus, it is important to carry out diagnosis and

treatment in an early stage of the disease3,4. The prevalence

of pyogenic and tuberculous spondylitis are reported as 1%

and 0.15 to 3%, respectfully. In Korea, tuberculous

spondylitis, which appears in a relatively high percentage of

cases, is responsible for most of the cases of infectious

spondylitis. However, with the recent development of anti-

tubercular drugs and a decreasing endemic rate, the inci-

dence of tuberculous spondylitis is decreasing. In contrast,

frequent spinal surgery, invasive manipulation, urinary and

digestive system and misuse or overuse of antibiotics has

caused an increase of pyogenic spondylitis2. There have

been several reports about clinical, hematological, patholog-

ical and radiological finding to differentiate pyogenic and

tuberculous spondylitis. Recently, there have been reports

of spondylitis from two different roots of fungi detected on

CT, a needle biopsy and MRI, which have emphasized the

importance of accurate diagnosis and appropriate treat-

ment1,2,5-8. The symptoms of tuberculous spondylitis have

distinguishable clinical features. Normally, pyogenic

spondylitis rarely affects people aged between 50 and 70

years, but often affects people aged between 30 and 50

years, which suggests that younger people are more likely

to be affected. Tuberculous spondylitis often involves the

thoraco-lumbar junction area and more than one column is

invaded9. However, pyogenic spondylitis is found more

often in the lumbar and cervical regions. Specific features
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Fig. 2. 55 years old male, initial simple X-rays shows nonspecific findings except mild degenerative changes. (A) MRI shows mild
compression of cecal sac at Lt. lateral space and minimal fluid signal intensity adjacent Lt. L3 with preserved adjacent intervertebral
disc spaces. (B) Successful healing process is observed after HD # 6 months. 

A B C



found in pyogenic spondylitis are that is that it does not

involve the vertebrae, posterior arch and spinous process.

Therefore, if the spondylitis involves the former mentioned

structures, it is likely to be tuberculous spondylitis10,11. The

ratio of pyogenic spondilitis between men and women is

1.5~3:1, which indicates that men are more easily affected.

The early stage symptoms of pyogenic spondylitis are lower

back pain, fever, loss of appetite, dullness, tenderness and

stiffness. It shows a faster clinical course than tuberculous

spondylitis. Symptoms of tuberculous spondylitis are back

pain, partial tenderness and nighttime diaphoresis. In a

hematological study, pyogenic spondylitis shows an

increased or normal erythrocyte sedimentation rate, leuko-

cyte count and CRP level. In tuberculous spondylitis, 80%

of the cases showed an increased erythrocyte sedimentation

rate than an increase in the level of CRP. With plain X-rays,

erosion of the column end plate can be seen, but sensitivity

and specificity are very low. MR imaging has a reported

sensitivity of 96%, a specificity of 92%, and an accuracy of

94% for the diagnosis of vertebral osteomyelitis12. Fatma et

al.13 mentioned that MRI evidence of disc space involve-

ment was apparent in only 46% of lesions. A study of the

signal intensity on T1- and T2-weighted images revealed a

pattern that may be dissimilar to that commonly reported.

Post-contrast enhancement adds more certainty to the diag-

nosis of tuberculous spondylitis. Liu et al.14 studied 29 cases

of tuberculous spondylitis. Continuous two vertebral

involvement, subligamental spread of paraspinal abscesses

and cord indentation were observed in 93% of the cases.

Destruction of the vertebral body occurred in 76% of the

cases. These investrigators also concluded that Gd-DTPA

administration did not facilitate diagnosis. Eugene15 per-

formed a retrospective study on 103 cases of pyogenic

spondylitis. In less than two weeks of symptoms, MRI

appeared to give the correct diagnosis or suggest pyogenic

vertebral osteomyelitis as a possible diagnosis in 55% and

36% of cases, respectively. After two weeks, the percentage

of correct and possible diagnoses of pyogenic vertebral

osteomyelitis increased to 76% and 20%, respectively. A

diagnosis was made within one month in most cases. Martin

et al.16 observed in a retrospective study on 122 cases of

pyogenic and tuberculous spondylitis that the result of a

biopsy provided a clear distinction between tuberculous and

pyogenic spondylitis in 62.2% of cases, either by means of

histology or by culture. Pain, gibbus formation and bony

fusion gave no significant clues for the differential diagno-

sis. The combination of several unspecific findings such as

patient history, erythrocyte sedimentation rate and radi-

ographic assessment can lead to a correct diagnosis.

As in the previous studies, differentiation between pyo-

genic and tuberculous spondylitis has been made by clini-

cal, hematological, radiological and pathological studies. In

the present study of seven atypical cases, among the hema-

tological, radiological and pathological evaluations, a

pathological study is the most helpful. If the general condi-

tion of the patient is poor and the result of a biopsy is nega-

tive, starting treatment for the most likely diagnosis with

periodic watching of the clinical, hematological and radio-

logical changes is important for a precise diagnosis.

Conclusions

In infectious spondylitis, it is important to diagnose accu-

rately based on the clinical presentations, laboratory find-

ings, and radiological findings and by periodic evaluation of

the response to treatment, which is important in atypical

cases.

If there is no response or aggravation of symptoms

despite treatment, the initial diagnosis must be re-evaluated,

and the method of treatment must be changed according to

the result.
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