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Abstract: A 35-year-old male who had been receiving conservative treatment for L4 isthmic 

spondylolisthesis suffered from pyogenic spondylodiscitis in the degenerative L4/L5 interver-

tebral disc space, which could be identified by comparison with previous images. Symptoms 

improved with conservative antibiotic treatment. Neovascularization may occur in the annulus 

fibrosus of a degenerative intervertebral disc, which may increase the risk of hematogenous 

infection, leading to “discitis” even in adults.
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Introduction
In many cases of pyogenic spondylodiscitis, infection occurs primarily in the anterior 

corner of the vertebral body, and the infected lesion gradually extends to the adjacent 

 vertebra via an intervertebral disc. However, we often encounter cases in which infec-

tious changes are seen only in an intervertebral disc space without bone destruction or 

spur formation in the anterior corner of the vertebral body. Although an intervertebral 

disc is avascular in adults, such cases seem to be similar to “discitis” in infants. In these 

cases, the primary focus of the infection may not be an anterior corner of the vertebral 

body but in an intervertebral disc itself. Various factors, such as intervertebral disc 

degeneration, may be involved in the occurrence of hematogenous infection directly 

to an intervertebral disc in adults. However, the mechanisms are unclear.

We encountered a patient with pyogenic spondylodiscitis in the slipped interver-

tebral disc space of lumbar isthmic spondylolisthesis. We were able to confirm by 

comparison with previous images obtained from the patient that lumbar isthmic spon-

dylolisthesis preceded pyogenic spondylodiscitis and that pyogenic spondylodiscitis 

developed only in the degenerative disc space. The relationship between degeneration 

of an intervertebral disc and hematogenous infection with focus on neovascularization 

into the annulus fibrosus of the degenerated disc is discussed.

Case report
A 35-year-old man, an orthopedic surgeon, had experienced low back pain since the 

age of 17 years. He was diagnosed with L4 lumbar isthmic spondylolisthesis at the 

age of 28 years and had been receiving conservative treatment with periodic plain 

x-ray and magnetic resonance imaging (MRI) examinations (Figure 1). There was no 

particular past or familial medical history. In January 2006, he felt severe low back 

pain and took an oral nonsteroidal anti-inflammatory agent of his own accord, but the 
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Figure 1 Images 7 months before the onset of pyogenic spondylodiscitis. A) Plain 
x-ray. separation of the L4 vertebral arch (small white arrow) and L4/L5 listhesis 
were noted. B) Plain T2-weighted MRI. The L4/L5 intervertebral disc was 
degenerated and the height of the intervertebral disc space was decreased (thick 
white arrow). separation of ring apophysis of the L4 vertebral body was noted 
(small black arrow).

pain aggravated the following day. He was admitted to our 

hospital for close examination and treatment.

His body temperature was 38.5°C and he had severe 

continuous pain over the entire lumbar region on admis-

sion, but no apparent neurologic disturbance was detected. 

Blood examination showed that his white blood cell (WBC) 

count and C-reactive protein (CRP) had risen to high levels 

(8,500/µL and 3.72 mg/dL, respectively). Plain lumbar x-ray 

and MRI were performed (Figure 2) and the images were 

compared with those acquired 7 months previously. Although 

osteosclerosis of the vertebral body adjacent to the L4/L5 

intervertebral disc space was noted on x-ray images, height 

and slip amount of the L4/L5 disc space was not changed, 

and no apparent bone destruction or spur formation was seen 

in the anterior corner of the vertebral bodies. An apparent 

change in the signal intensity of the L4/L5 disc space was 

noted on T2-weighted MRI, and the vertebrae adjacent to the 

L4/L5 disc space were enhanced on gadolinium-enhanced 

fat-suppressed T1-weighted MRI.

Based on these findings, L4/L5 intervertebral pyo-

genic spondylodiscitis was diagnosed, and conservative 

treatment with antibiotics by drip infusion was  initiated. 

A B C

Figure 2 Images on admission. A) Plain x-ray. Although osteosclerosis of the L4 and L5 vertebral bodies was noted (small black arrow), no apparent bone destruction or 
spur formation was seen in the anterior corner of the vertebral bodies. B) Plain T2-weighted MRI. signal intensity of the L4/L5 intervertebral disc had apparently changed in 
comparison with that shown in Figure 1 (thick white arrow). C) Gadolinium-enhanced fat-suppressed T1-weighted MRI. The L4 and L5 vertebral bodies adjacent to the L4/L5 
intervertebral disc space were enhanced with gadolinium (small white arrow).
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 Cefazolin sodium was administered intravenously for 

40 days (4 g/day for 7 days and 2 g/day for 33 days), fol-

lowed by oral  cefaclor at 750 mg/day for about 3 months. 

A venous blood culture test performed on the night of 

admission was negative. WBC count, neutrophil rate, CRP, 

and erythrocyte sedimentation rate reached maximum 

levels on the fourth, sixth, and ninth days of treatment, 

and then gradually decreased (see Table 1). The low back 

pain gradually improved, and the patient was discharged 

after 2 months and was able to walk with a semirigid 

corset attachment.

On plain lumbar x-ray taken 6 months after treatment, 

the L4/L5 disc space was lost and instability present before 

the occurrence of pyogenic spondylodiscitis was resolved. 

The marked signal intensity of the L4/L5 intervertebral 

disc space on MRI had disappeared, but enhancement of 

the adjacent vertebral bodies remained (Figure 3). There 

has been no recurrence of low back pain as of about 4 years 

after treatment and the patient has returned to work as an 

orthopedic surgeon.

Discussion
To our knowledge, there have been only 4 reports of lumbar 

isthmic spondylolisthesis and pyogenic spondylodiscitis 

occurrence in the same intervertebral region,1–4 although 

the actual frequency of occurrence is unclear. The reasons 

for infection of the listhetic intervertebral space were not 

discussed in those reports because all cases were primarily 

examined at the onset of pyogenic spondylodiscitis and, there-

fore, no images preceding pyogenic spondylodiscitis were 

available. In contrast, our case provided evidence based on 

comparison with previous images that lumbar isthmic spon-

dylolisthesis and intervertebral disc degeneration preceded 

Table 1 Time courses of WBC count, neutrophil count, CRP, 
and esR

Day of 
treatment

2 4 6 9 19 40 54

WBC (/µL) 8,500 11,400 8,800 8,100 7,800 5,600 4,700
Neutrophil  
rate (%)

81.5 78.2 77.8 73 64.6 60.3

CRP (mg/dL) 3.72 6.71 12.41 3.49 0.41 0.12 0.05
esR (mm/hour) 78 113 72 25 16

Abbreviations: esR, erythrocyte sedimentation rate; CRP, C-reactive protein; 
WBC, white blood cell count.

A B C

Figure 3 Images 6 months after treatment. A) Plain x-ray. The L4/L5 intervertebral space was lost. B) Plain T2-weighted MRI. The high signal intensity of the L4/L5 
intervertebral disc was resolved. C) Gadolinium-enhanced fat-suppressed T1-weighted MRI. enhancement in the adjacent vertebral bodies remained.
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pyogenic spondylodiscitis and that pyogenic spondylodiscitis 

occurred in the degenerative disc space.

The patient was young and had no apparent risk of 

 infection. Furthermore, infection occurred only in the 

degenerative intervertebral disc space. These facts suggest 

that degeneration of an intervertebral disc might be related 

to susceptibility to microbial infection.

Since there is circulation in the annulus fibrosus of 

the intervertebral disc in infants,5–7 the initial stage of disc 

space infection in infants is considered to be “discitis”.8–10 

In adults, in contrast, the intervertebral artery terminates in 

the  cancellous bone proximal to the vertebral end plate and 

thus the intervertebral discs are avascular in nature. Thus, the 

initial stage of disc space infection in adults is considered to 

be “spondylitis” or “vertebral osteomyelitis”.5,10–12 However, 

in some studies, high expression levels of vascularization-

related growth factors were noted in the annulus fibrosus of 

degenerative discs with progression of vascularization.13–15 

These observations suggest that the annulus fibrosus may 

occasionally be the primary site of hematogenous infection,16 

and that the risk of hematogenous infection increases with 

progression of disc degeneration. Thus, not only  “spondylitis” 

or “vertebral osteomyelitis”, but also “discitis”, may occur 

in an adult who has disc space degeneration. Although 

results of some retrospective clinical studies17,18 suggesting 

a correlation between disc degeneration and infection might 

support these hypotheses, many aspects still remain unclear 

and further investigation is necessary.

The patient was an orthopedic surgeon, and therefore 

the subjective symptoms and the clinical progress described 

above were considered to be objective and accurate. The 

patient was informed that data and photographs from the 

case would be submitted for publication, and his consent 

was given.

Disclosure
The authors report no conflict of interest in this work.
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