
ISSN 2466-0167
Asian J Pain 2020;6(1):21-24

CASE REPORT AJP

Copyright© 2020 The Korean Neuro-Pain Society

Serial Magnetic Resonance Imaging (MRI) Changes in 
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We present a case of 58-year-old male patient who underwent post-operative spondylodiscitis. We assessed the correlation between 
clinical symptoms and blood test results, and serial MRI findings in a patient with postoperative infectious spondylitis who was on 
treatment. Despite its effectiveness in the diagnosis of infectious spondylitis, MRI findings exhibited slightly delayed correlation with 
the patient’s clinical symptoms and blood test results. Therefore, when treating postoperative infectious spondylitis patients, MR 
imaging should not be an independent tool, but should be complemented by other examinations and assessment of clinical symptoms.
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INTRODUCTION

Patients who undergo surgical treatment for spinal diseases 
can develop postoperative infectious spondylitis, which is a com- 
plication that is difficult to predict and treat. Although surgeons 
give a high priority to the prevention of postoperative infectious 
diseases, its prevalence is still reported to be 0.21-3.6% following 
spine surgeries1). Presently, MRI is used widely in the diagnosis 
of spondylitis, based on signals that indicate abnormal vertebral 
bodies or discs as well as changes in the nearby soft tissue. Ima- 
ging techniques play a crucial role in the management of the 
patient’s condition as well as in predicting the prognosis. Howe- 
ver, only a few studies have reported on serial comparisons 
of clinical symptoms, blood test results, and MRI findings. In 
this study, we performed comparative assessment of the factors 
influencing treatment decision making―including serial chan- 
ges observed under MRI from the onset of the disease until 
the end of treatment―in a patient who had undergone spine 
surgery at our center and developed postoperative infectious 
spondylitis.

The patient were informed that data concerning the case 
would be submitted for publication, and they provided consent.

CASE REPORT

A 58-year-old male patient visited our center with pain in 

his lower back and right femoral region, as well as radiating 
pain in his right lower limb. The patient had been suffering 
from the pain for about 6 months despite of conservative mana- 
gement at a local hospital. From an MRI performed at our cen- 
ter, right paramedian disc rupture at L3-L4 level and degene- 
rative spondylolisthesis grade I and right extraforaminal disc 
herniation at L5-S1 level were observed. Subsequently, open 
lumbar microdiscectomy L3-L4 as well as anterior lumbar inter- 
body fusion L5-S1 was planned for the patient. The surgeries were 
successful and the patient experienced improvement in the 
radiating pain in his right lower limb, despite having weak pain 
at the surgery site. Intravenous antibiotics were continued after 
the surgery until postoperative day (POD) 6. There were no 
inflammatory symptoms and MRI performed on POD 6 did 
not show any clear signs of potential inflammation(Fig. 1).

On POD 13, the patient developed pyrexia (38°C) and lower 
back pain [numerical rating scale (NRS) 6]. Although the WBC 
count was normal range, CRP was slightly increased to 2.37. 
MRI showed fluid collection at L5-S1 disc space, as well as 
low signal intensity (T1) and high signal intensity (T2) at L5-S1 
vertebral endplate (Fig. 2). Furthermore, edema was observed 
in the bone marrow and surrounding soft tissue, although epi- 
dural abscesses were not observed. 

We therefore diagnosed the patient as having early-stage 
postoperative spondylodiscitis and commenced the intravenous 
administration of empirical antibiotics which is a combination 
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Fig. 1. Postop #6 T2-weighted image (A), T1-weighted image (B). 
On MRI, there was no detectable bone marrow edema at the pre-
vious ALIF site. ALIF = anterior lumbar interbody fusion.

Fig. 2. Postop #13 T2 fat-suppression image (A), T1-weighted 
image (B). On MRI, fluid collection in the disc space and bone 
marrow edema were observed at L5-S1 vertebral body endplate
(arrows).

Fig. 3. Postop #49 T2 fat-suppression image (A), T1-weighted ima-
ge (B). Despite improved clinical symptoms, bone marrow edema
at L5, S1 vertebral body endplate appears to have progressed 
on MRI (Arrows). Postoperative changes in soft tissue structure 
are observed near the lesion (star).

Fig. 4. Postop #119 T2 fat-suppression image (A), T1-weighted 
image (B). On MRI, nearly complete loss of bone marrow edema
near the lesion is observed, correlating with clinical symptoms
(arrows). Soft tissue structures near the lesion returned to normal
condition (star).

of vancomycin and ceftriaxone according to the treatment 
guideline for vertebral osteomyelitis stipulated by the Infectious 
Diseases Society of America in 20152). For 7 days from the 
administration of new antibiotics, the patient’s fever symptoms 
alternated between improvement and worsening, while he 
continued to have persistent lower back pain and an increased 
CRP of 2.37. From day 8 after commencement of the new anti- 
biotics, fever disappeared. In addition, the patient’s lower back 
pain had improved (NRS 2) and the CRP values had continuously 
decreased..

After diagnosing the patient with spondylodiscitis, we per- 

formed two follow-up MRI (with a 1- or 2-week interval between 
sessions) including T2-fat suppression imaging and T1, T2 
sagittal, and axial imaging. Despite improvements in clinical 
symptoms and blood test results, we observed progression of 
bone marrow edema on MRI (Fig. 3). The patient received int- 
ravenous antibiotics for about 4 weeks and was discharged on 
normalization of CRP and improvements in clinical symptoms. 
Following his discharge, the patient was instructed to visit our 
outpatient clinic for assessments of clinical symptoms and blood 
tests at intervals of 1, 2, 4, and 4 weeks. At each follow-up visit, 
the patient underwent an MRI examination. From serial MRI 
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Fig. 5. Comparisons of the degree of pain (A), pyrexia (B), laboratory test (C), and maximal areas of bone marrow edema
(D) indicated by signal change under MRI. Unlike clinical symptoms and blood test results, MRI findings do not show correla-
tion. D=Day, W=Week.

examinations, we observed a reduction in the extent of bone 
marrow edema and soft tissue edema in the MR images taken 
at 3 weeks after discharge. At 11 weeks, we observed remarkable 
reduction in the extent of these edemas (Fig. 4). In the MR ima- 
ges, changes showing improvement in the soft tissue swellings 
were first observed, followed by the changes showing improve- 
ment in the bone marrow (Fig. 5). We observed a correlation 
between the clinical symptoms and the laboratory tests in this 
case report. On the other hand, MRI revealed worsening of 
edema symptoms, which slowly improved over a relatively lon- 
ger period of time.

DISCUSSION

Apart from clinical symptoms, several complementary exami- 
nation methods have been identified that can help clinicians 
diagnose spondylitis. Hematological methods include the assess- 
ment of WBC, CRP, and ESR3). For radiologic diagnosing, MRI 
is the most frequently used method although alternative options 
such as single photon emission computed tomography and fluo- 
rine-18 fluorodeoxyglucose imaging are also available4). Pre- 
vious studies have recommended the use of antibiotics for a 
period of 4-8 weeks for the treatment of spondylitis, because 
the disease has the clinical characteristic of recurring despite the 
improvements in clinical symptoms and blood test results5). 
MRI plays a crucial role in the prediction of complementary treat- 
ment outcome, and several studies report that MRI findings 
can assist with accurate treatment outcome and prediction of 
the time-point for the end of treatment. A previous study has com- 

pared the changes in MR images of spondylitis patients taken 
before the treatment and after the final treatment. In this study, 
we made serial comparisons of the changes in the clinical symp- 
toms, blood test results, and MR images of a single patient, which 
allowed for the assessment of treatment effectiveness and chan- 
ges in MRI at different time-points throughout the treatment 
period. 

There are several studies that report on the MRI findings 
that aid in the diagnosis of infectious spondylitis6,7). These include 
epidural, disc space, or vertebral body enhancement, or the pre- 
sence of an abscess or bone marrow edema observed under 
gadolinium (Gd)-enhanced T1 imaging8). A previous study by 
Gillams et al. had demonstrated that infection was limited to 
one vertebral body or disc at the early stage of infectious spondy- 
litis, and various signal changes could be observed at T1, T2, 
or T1-Gd9). Furthermore, during the early stage of recovery after 
the treatment, contrast for soft tissue was reduced due to Gd 
and the extent of bone marrow edema was reduced. Lastly, 
during the late stage of recovery, high signal could be observed 
near the lesion in T1-weighted images. In our patient, we obser- 
ved the signs of late stage recovery after approximately 3 mon- 
ths from treatment completion9). In other words, improvements in 
MR findings were observed after approximately 2 months after 
the clinical symptoms and blood test results had returned to 
normal levels.

Another study suggested that postoperative infectious spondy- 
litis occurs frequently in the posterior parts such as paraspinal 
muscles and laminectomy sites10). Therefore, MRI findings in 
the posterior parts, such as abscess of paraspinal muscle, are more 
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crucial for the diagnosis of postoperative infectious spondylitis, 
than the findings from lesions of the anterior parts, such as 
edema of the vertebral body13). Nonetheless, there are limitations 
in making a diagnosis solely based on radiologic changes obser- 
ved in the posterior spine, especially in cases where the patient 
underwent anterior lumbar surgeries, as in the present case, 
or there is distortion of the MR images caused by the screws 
used in fusion surgeries. 

MRI is a gold standard tool in the diagnosis of infectious 
spondylitis, especially for confirmation of early stage infection6). 
However, clinical symptoms and blood test results should be 
considered in parallel when diagnosing infectious spondylitis. 
One limitation of MRI-based examination―a paradoxical phe- 
nomenon―is that it does not accurately reflect the disease pro- 
gression12). According to the report by Cheung et al, pain in the 
infected area occurred in ≥90% of the patients, while pyrexia 
were observed only in approximately 20% of the patients. 
Moreover, ESR and CRP could remain elevated even after 
the improvements in clinical symptoms. Clinical symptoms 
and laboratory test results are the important factors that help 
clinicians take decisions on the different treatment options, 
such as antibiotic treatment or additional surgeries, whereas 
MRI findings have limitations as a factor of treatment decision11).

There are few limitations to this study. First, serial MRI exa- 
minations were performed on a single patient, and hence our fin- 
dings cannot be applied to all patients. Second, since Gd-enhan- 
ced images could not be obtained, it cannot be stated that all 
radiologic changes were assessed. Nonetheless, our observations 
of the changes in serial MRI findings in the patient with pos- 
toperative infectious spondylitis will help clinicians in deciding 
on the correct treatment option for similar patients in the future. 

CONCLUSION

Despite its effectiveness in the diagnosis of infectious spondy- 
litis, MRI findings exhibited slightly delayed correlation with 
the patient’s clinical symptoms and blood test results3). In the 
MR images of these spondylitis patients, bone marrow change, 
with its paradoxical phenomenon, has a clear limitation as a clini- 
cal tool to assess the treatment effectiveness. Therefore, when trea- 

ting postoperative infectious spondylitis patients, MR imaging 
should not be an independent tool, but complemented by other 
examinations and clinical symptoms.
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