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Purpose: The aim of this study was to investigate and report magnetic resonance im-
aging (MRI) findings of iatrogenic spinal infection (ISI).

Materials and Methods: We retrospectively reviewed the clinical and MRI findings
on 18 patients diagnosed with ISI. The MRI findings were evaluated for the number of
spinal segments showing inflammation in the longitudinal span and affected verte-
bral bodies and discs, the presence of abscess in the epidural or paravertebral space,
paravertebral myositis, and skip lesions.

Results: Among the 18 patients, the range of the longitudinal span of spinal inflamma-
tion was 2-11 (mean = 5.84) vertebral segments. 17 of the 18 patients had three or
more contiguous vertebral segments. The osteomyelitis and disc destruction was appar-
ent in 77.8% and 66.7% of the patients, and 78% of patients with osteomyelitis showed
involvement of one or two vertebrae; 91.7% of patients with disc destruction showed
involvement of single disc. The incidence of epidural or paravertebral abscesses, and
paravertebral myositis were 88.9%, and 94.4%. There were no spinal skip lesions.
Conclusion: MRI findings of those are wide longitudinal span of infection, in-
volvement of no more than one or two vertebral bodies and a single disc, large ab-
scesses, extensive myositis and no skip lesions, can be a useful ISI-diagnostic tool.

Index terms

latrogenic Disease

Spine

Infection

Magnetic Resonance Imaging

Received June 26, 2014; Accepted September 30, 2014
Corresponding author: Jee Young Lee, MD
Department of Radiology, Dankook University Hospital,
201 Manghyang-ro, Dongnam-gu, Cheonan 330-715,
Korea.

Tel. 82-41-550-6921 Fax. 82-41-552-9674

E-mail: jyleee@dankook.ac.kr

This is an Open Access article distributed under the terms
of the Creative Commons Attribution Non-Commerecial
License (http:/[creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distri-
bution, and reproduction in any medium, provided the
original work is properly cited.

INTRODUCTION

There are many types of interventional pain management, in-
cluding acupuncture, epidural pain block, selective nerve root
block, facet joint block, percutaneous vertebroplasty, micro-inva-
sive procedures, and others. Pain management can reduce the
length of hospitalization and avoid risks inherent in surgery. Ac-
cordingly, interventional pain management is increasing relied
upon. Although post-procedural infection is rare, incidences are
likely to increase as interventional pain management becomes
more common (1-3). A complicating factor is that preexisting
pain and discomfort might mask its symptoms. Moreover, the
proximity of some post-procedural complications including iat-
rogenic spinal infection (ISI) to the central nervous system can
leave various and serious sequelae, including death (4-8). For

these reasons, post-procedural infection demands close scrutiny.
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However, its diagnosis remains difficult . Although magnetic res-
onance imaging (MRI) modality has been used for evaluating in-
fections of the spine and soft tissues (9), there are no published
MRI findings on ISI following various pain management proce-
dures. Therefore, the objective of this study was to investigate
and report MRI findings on ISI following various pain manage-

ment procedures in order to facilitate its early diagnosis.

MATERIALS AND METHODS

Patients

This study was approved by the Institutional Review Board.
Between January 2003 and March 2011, we retrospectively re-
viewed medical records of 1907 individuals who had undergone

lumbosacral-spine MRI or whole-spine MRI. Of those, 90 who
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had developed infectious spondylitis were chosen. We defined
iatrogenic infectious spondylitis as developing infections after
recent pain management procedures in the spinal region. Exclu-
sion criteria were: patients who had ineligible MRI results (e.g.,
the lack of axial scan or enhancement), patients whose infec-
tions were at location other than that of the interventional pain
management, and patients whose infections were incurred after
open surgery. Finally, 18 patients with the diagnosis of ISI were
included in this study, including clinicoradiological diagnosis
for four patients and histopathological diagnosis for 14 patients
based on the isolation of causative organisms at the site of spinal
involvement (percutaneous specimens in eight patients, and
surgical specimens in six patients). The 18 patients included ten
men and eight women with average age of 64.3 years (range, 47—
80 years) (Table 1).

The presenting symptoms included aggravated or persistent
lower back pain with radiating pain to the lower legs (n = 13,
72.2%), fever (n = 4, 22.2%), general weakness (n = 2, 11.1%),
pain in the spinal region that received the pain management pro-

cedure (n = 1, 5.56%), or stuporous mental status (n = 1, 5.56%).
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Laboratory findings in almost all cases were indicative of infec-
tious spondylitis. However, three (16.7%) patients showed nor-
mal levels of inflammatory markers, such as white blood cell
counts, erythrocyte sedimentation rate, and C-reactive protein.
Twelve (67%) patients suffered from preexisting diseases, includ-
ing diabetes (n = 9, 50%), dilated cardiomyopathy (n = 2, 11.1%),
angina (n = 2, 11.1%), chronic liver disease (n = 1, 5.56%), ne-
phrotic syndrome (n = 1, 5.56%), chronic obstructive pulmonary
disease (n = 1, 5.56%), gout (n = 1, 5.56%), and Parkinson’s dis-
ease (n = 1, 5.56%). Of the 12 patients, three had more than one
underlying disease. Pertinent pain management included the use
of needles (n =9, 50%), acupuncture (n = 6, 33.3%), epidural an-
esthesia (n = 2, 11.1%), and percutaneous laser discectomy (n =
1, 5.56%). Symptoms were observed at mean 18.2 (range, 1 to 40)
days after the pain management procedure. The mean interval
time between the pain management procedure and MRI was
28.3 (range, 10 to 60) days. Main organisms involved in the in-
fections were Staphylococcus (n = 12, 66.6%) (Table 2).

Nine patients were cured with antimicrobial treatment. One

patient was cured by percutaneous abscess drainage. Eight pa-

Table 1. Clinical Summary of 18 Patients with latrogenic Spinal Infection

Case  Sex (Yl:gfs) Clinical Presentations Underlying Diseases Given Procedures PI)):::IO“ (PD;-YI:/I)R
1 F 64 LBP Parkinson disease Epidural anesthesia 4 14
2 M 61 LBP with RP DM Acupuncture 39 Invalid
3 M 68 LBP DCMP, COPD Alternative Tx 18 18
4 M 65 LBP with fever Angina Alternative Tx 4 31
5 F 51 LBP DM, nephrotic SD Alternative Tx 32 32
6 F 48 Left buttock pain with fever Acupuncture 9 26
7 M 64 General weakness, both legs pain Acupuncture 21 Invalid
8 F 67 General weakness DM, DCMP, angina, gout Acupuncture 26 60
9 F 72 LBP with RP DM Alternative Tx 10 10

10 M 64 Lower legs pain Alternative Tx 1 30
il M 70 LBP Acupuncture 30 30
12 F 80 LBP with RP Alternative Tx 30 60
13 M 55 LBP DM Percutaneous laser 7 30
discectomy
14 M 47 LBP with RP DM Alternative Tx 5 35
15 M 68 LBP with fever Alternative Tx 40 1
16 F 69 Injection site pain, discharge with fever DM Epidural anesthesia 22 26
17 F 74 LBP with RP DM Acupuncture Invalid Invalid
18 M 70 Stuporous mentality DM Alternative Tx 12 12

Note.—Alternative Tx = the name of pain management procedures entailing the use of needles is uncertain, COPD = chronic obstructive pulmonary dis-
ease, DCMP = dilated cardiomyopathy, DM = diabetes, LBP = aggravated or persistent low back pain, Px-MR = period between the given procedure and the
first MR study, Px-Sx = period between the given procedure and the onset of presenting symptoms, RP = radiating pain to both lower legs, SD = syndrome
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tients underwent surgical drainage, including four who required
revision operation (Table 3). In three patients, no culture grew
from surgical specimens although histopathologic reports were

well correlated with findings of spinal infections.

MRI

MRI was performed using 1.5-T superconducting systems (Sig-
na and Genesis Signa, General Electric Medical Systems, Milwau-
kee, W1, USA). Our standard protocol for spinal MRI was as fol-
lows: unenhanced fast spin-echo T1-weighted images [T1WI,
repetition time (TR)/echo time (TE), 416-600/10-15 msec]; fast
spin-echo T2-weighted images (T2WI, TR/TE, 3500-4000/80-
127 msec); post-contrast axial, sagittal and coronal fat-suppressed
TIWI (TR range/TE range, 450-716/9-16 msec). Images were
obtained after IV administration of gadolinium-based contrast
agent. Imaging parameters used for image enhancement were
similar to those employed in unenhanced imaging. Typical MRI
parameters were: field of view at 18 cm for axial plane and 28
cm for sagittal plane; number of excitations at 2; matrix size at
320 x 224 in case of enhanced axial T1-weighted MR images;
slice thickness at 4 mm; intersection gap at 5-10 mm; echo-
train length at 2-28.

Image Analysis

Two experienced musculoskeletal radiologists evaluated the

Table 2. Causative Infective Organisms of latrogenic Spinal Infection

Organisms Number of Cases

Single 13
Staphylococcus aureus 11
Staphylococcus epidermidis 1
Gram negative rod 1

Mixed 1
Klebsiella pneumoniae
Citrobacter koseri

No growth 4

Total 18

Table 3. Treatment of latrogenic Spinal Infection

Treatment Number of Cases

Antimicrobial Tx 9

PAD 1

Operation 8
Revision 4

Total 18

Note.—PAD = percutaneous abscess drainage, Tx = treatment
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images. Their final conclusions were reached by consensus. The
following MRI findings were analyzed: the number of spinal
segments spanned; the number of osteomyelitis lesions in the
vertebral bodies; the presence of intervertebral disc destruction;
subligamentous inflammation; abscesses in the epidural or para-
vertebral space; myositis in the dorsal and ventral paravertebral
space, and skip lesions. The number of spanned spinal segments
was counted as the number of involved vertebral levels from T10
to S3. The presence of homogeneous low-signal intensity within
the vertebra on TIWI, confirmed on contrast-enhanced images
was considered evidence of bone marrow involvement (9). Inter-
vertebral disc involvement was suspected when poorly defined
margins and fluid-like signal intensities between the disc and ad-
jacent subchondral bone marrow space were identified on TIWI
and T2WI (10). Intervertebral disc destruction was defined as
breaching of the subchondral cortex by extension of the infec-
tious lesion through the endplate into the disc with loss of disc
height on sagittal images (11). Fluid-like signal intensity from
the anterior and posterior aspects of the affected vertebral bod-
ies was considered indicative of subligamentous spread of infec-
tion. Abscess was identified by reviewers based on contrast-en-
hanced images. Fluid-like signal intensity in the muscles was
considered as indicative of myositis. Paravertebral space was cat-
egorized into two groups: dorsal space (spinalis thoracis, multit-
idus, longissimus, iliocostalis) and ventral space (psoas and qua-
dratus lumborum). Skip lesions were identified based on axial

and sagittal images.

RESULTS

Among the 18 patients, the mean range of the longitudinal
span of infection was 5.84 (range, 2 to 11) vertebral segments.
All patients except one had abscess or myositis and osteomyeli-
tis or discitis involving three or more contiguous vertebral seg-
ments in the longitudinal axis (Table 4, Fig. 1). Fourteen (78%)
patients showed involvement of one or two vertebral bodies
(Fig. 2). Twelve (67%) patients had intervertebral disc destruc-
tion. Two (11%) patients with vertebral involvement had intact
intervertebral discs (Fig. 3). Eleven (61%) patients had single
disc involvement. Four (22%) had intact vertebral bodies and
intervertebral discs despite large abscesses and prominent myo-
sitis (Fig. 4). Thirteen (72%) patients showed subligamentous
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extensions of infection. Fifteen (83%) and fourteen (78%) pa-
tients had abscesses in the epidural and paravertebral space, re-
spectively. Fourteen (78%) and fifteen (83%) patients showed
myositis in the dorsal and ventral paravertebral spaces, respec-

tively. No patient had skip lesions.

It was reported that ISI resulting from treatment procedures
involving the spine could occur in vertebral bodies, interverte-
bral discs, paravertebral soft tissues, and epidural space, very
rarely involving the contents of spinal canal or spinal cord (12,
13). The incidence of ISI has risen recently due to the increasing
use of lumbar-region pain management procedures such as
nerve blocks, epidural injections, catheters, as well as oriental-
medicine such as acupuncture, cupping, and moxibustion (14-
18). Regardless of the type of pain management procedure, all
practices carry associated risk of post-procedural infection or
ISI. Despite improvements in diagnostic accuracy, antibiotic
therapy, surgical technique, and postoperative care, infectious
complications following pain management procedures have re-
sulted in significant morbidity and occasional mortality (4-8,

19). The incidence of ISI following various pain management

A
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Table 4. Result of MRI Findings
MRI Findings
Longitudinal span of spinal infection

Number of Cases (%)

2-11 (mean = 5.84)
vertebral segments®

< 2 vertebral segments 1(5.6)
> 3 vertebral segments 17 (94.4)
3-5 6(33.3)
6-8 9 (50.0)
>9 2(11.1)
Osteomyelitis in the vertebral body 14 (77.8)
Absent 4(22.2)
1-2 vertebral bodies 11 (61.1)
3-4 vertebral bodies 3(16.7)
Disc destruction 12 (66.7)
Absent 6(33.3)

1 disc 11 (61.1)

2 disc 1(5.6)
Subligamentous extension 13(72.2)
Abscess 16 (88.9)
Epidural abscess 15(83.3)
Paravertebral abscess 14 (77.8)
Myositis 17 (94.4)
Dorsal paravertebral space 14 (77.8)
Ventral paravertebral space 15(83.3)

Skip lesions 0(0)

Note.—*All data are presented as numbers of patients except for number of
involving vertebra in the longitudinal span of spinal infection.

Fig. 1. latrogenic spinal infection following laser discectomy for L5-S1 with aggravated back pain in 55-year-old man.
A. Sagittal fat-suppressed enhanced T1-weighted image shows diffuse enhancement in L5 and S1 vertebral bodies with anterior
and posterior subligamentous extensions. Large multiloculated abscesses in the epidural space (arrowheads) extend longitudi-

nally from the L3 to S2.

B. Axial fat-suppressed enhanced T1-weighted image at the level of L5-S1 shows large multiloculated abscesses in the epidural
space (arrowheads) and paravertebral space (arrows) with thin, smooth walls. In the muscles, inflammatory changes, including

psoas, iliacus, multifidus, longissimus, and gluteus, are evident.
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A

Fig. 2. latrogenic spinal infection following epidural anesthesia with febrile illness and back pain in 69-year-old woman.

A. Sagittal MR images (T2-weighted, T1-weighted, fat-suppressed contrast-enhanced) show involvement of two vertebral bodies and one disc
with disc destruction. Inflammatory changes are shown along the route of injection in the interspinous region of L3-4 (arrow). The longitudinal
10-vertebral-segment span of infection extends vertically from T11 to S3 (not shown here).

B. Axial fat-suppressed enhanced T1-weighted image shows extensive myositis in the dorsal (thin arrows) and ventral (thick arrows) paraverte-

bral spaces with multiple abscesses.

A

Fig. 3. latrogenic spinal infection following acupuncture with aggravated pain and fever in 74-year-old woman.

A. Sagittal MR images (T2-weighted, T1-weighted, fat-suppressed contrast-enhanced) show involvement of three vertebral bodies (L4, L5, and
S1, arrows) without involvement of intervening intervertebral discs. The longitudinal 11-vertebral-segment extends vertically from T10 to S3 (not
shown here). Image distortion by metal artifacts in the L4 and L5 vertebrae from previous, eight-years-earlier spinal surgery is shown.

B. Axial fat-suppressed enhanced T1-weighted image at the level of L4-5 shows large paravertebral abscess (thick arrow) and pyomyositis in the

dorsal paravertebral space (thin arrows).

procedures in all community-acquired infections was not re-
ported in our survey. To our knowledge, there have been only a
few case reports on imaging findings pertaining to ISI following
various pain management procedures (18-24). Reports on MRI
findings are very rare, even though MRI has been reported to be
particularly useful for early detection of spinal infection.

The most common risk factors of ISI are mainly related to in-
sufficient aseptic conditions during medical procedures. In the
present study, 83.3% of patients received alternative pain manage-

ment procedures involving needles or and/or acupuncture in a

doctor’s examination room whereas 16.7% received epidural an-
esthesia and percutaneous laser discectomy in operating room. It
has been reported that ISI is more prevalent in patients with dia-
betes mellitus, immune deficiency, or chronic debilitating condi-
tions caused by alcohol or drug addiction (5, 6, 15, 17, 21, 23).
Among our 18 patients, 66.7% had preexisting diseases, including
the most common predisposing factor diabetes mellitus. Hence,
when performing pain management procedures on such patients,
clinicians should consider the potential of infection.

The mean time interval between the procedure and symptom

J Korean Soc Radiol 2014;71(6):296-303



onset was 18.2 (range, 1 to 40) days. Literature reviews (8, 15)
revealed that the mean time interval between the procedure and
symptom onset were 5 (range, 1 to 60) days or 9.75 (range, 2 to
20) days. In this study and earlier investigations (8, 15), symp-
toms and signs were nonspecific. Ordinary laboratory findings
were of little help for differential diagnosis of ISI following vari-
ous pain management procedures from other non-iatrogenic
infections. Staphylococcus aureus, the most commonly identi-
fied skin-resident organism and etiologic agent of iatrogenic spi-
nal or epidural abscesses (5-8, 14, 15, 19, 21-23), was found in
78.6% of our culture-positive patients. These findings suggested
that most cases of ISI were caused by patient’s endogenous floral
seeding through contaminated needles or failure of sterilization
techniques. Treatment of ISI following various pain manage-
ment procedures should be initiated as soon as possible. While
microbiologic reports are pending, standard antibiotic regimens
with staphylococcal coverage could be administered.

Contrary to the typical findings for community-acquired pyo-
genic spondylitis, seventeen (94.4%) of the 18 patients showed
wide longitudinal span of infection involving more than three
vertebral segments. Classic MRI finding on pyogenic spondylitis
is obvious inflammations in most of the bodies of two adjacent
vertebrae and the intervening intervertebral disc. In our cases, the
mean number of osteomyelitic vertebral bodies was 1.67, which
was less than the 2.3-3 in community-acquired pyogenic spondy-
litis or tuberculous spondylitis (10, 25). Disc destruction was not-
ed in 66.7% of our patients, which was less frequent than previ-
ously reported. Six of our patients did not show involvement of
two adjacent vertebrae or the intervening intervertebral disc. In
contrast to community-acquired pyogenic spondylitis, involve-
ment of vertebral bodies and intervertebral disc was relatively
weak or faint, but with larger epidural or paravertebral abscesses
and extensive myositis in the dorsal and ventral paravertebral
spaces similar to tuberculous spondylitis (10, 25, 26). Epidural ab-
scess was noted in 88.9% of our patients, which was significantly
more frequent than what was usually observed in community-ac-
quired pyogenic spondylitis (27, 28). Spinal epidural abscess usu-
ally occurs secondarily to hematogenous dissemination from dis-
tant foci in the body. In some cases, it is directly disseminated via
infected urinary tract or spinal osteomyelitis. Or, as in our cases,
spinal epidural abscess also occurred via direct inoculation dur-

ing pain management procedures. The incidence of epidural ab-
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Fig. 4. latrogenic spinal infection following acupuncture with aggra-
vated pain in 48-year-old woman. Sagittal MR images (T2-weighted,
T1-weighted, fat-suppressed contrast-enhanced) show non-involve-
ment of vertebral body or intervening intervertebral disc despite large
epidural (arrowheads) and paravertebral (arrow) abscesses and wide
longitudinal span of infection. The L5 body shows a chronic compres-
sion fracture and normal marrow signal intensity.

scess is increasing when predisposing factors such as chronic
debilitation, immune-suppressed status or prior spine surgery
become more common. Myositis and abscesses in the dorsal
and ventral paravertebral spaces were also common. Following
various pain management procedures, ISI appeared to com-
mence at the injection site or along the tract of injection to
spread more widely in the spinal canal or paravertebral soft tis-
sues due to the absence of physical barrier. Therefore, direct in-
oculation of infecting organisms might be liable to produce ex-
tensive soft-tissue infection and rapid dissemination, which
could lead to life-threatening situations if not treated promptly.
Subligamentous extension was noted in 72.2% of our patients.
Such frequency was similar to that of tuberculous spondylitis re-
ported previously (10, 25, 26). None of our patients showed skip
lesions.

In conclusion, following various pain management procedures,
diagnosis of ISI is rare. Early diagnosis is essential to the preven-
tion of serious morbidity and mortality. MRI imaging findings of
wide longitudinal span of infection, involvement of no more than
two vertebral bodies and a single disc, large abscesses, extensive
myositis, and no skip lesions can be useful for the diagnosis of ISI

following various pain management procedures.
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