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Zusammenfassung
▼
Ziel: Retrospektive Bestimmung der Effektivität
und Genauigkeit von CT-gesteuerten perkutanen
Biopsien von malignen und entzündlichen Verän-
derungen der Wirbelsäule und Bestimmung der
Reliabilität der prä-interventionell durchgeführ-
ten CT- und MRT-Bildgebung.
Material und Methoden: 214 Patienten mit Kno-
chenläsionen der Wirbelsäule, welche suspekt für
Malignität oder Entzündung waren, erhielten eine
CT-gesteuerte Biopsie zur histologischen und/oder
mikrobiologischen Analyse. Bei 128/214 Patienten
wurden Proben zur histologischen, bei 17/214 Pa-
tienten zur mikrobiologischen und bei 69/214 Pa-
tientenwurden jeweils 2 Proben eingesandt. Retro-
spektiv wurde die diagnostische Genauigkeit und
die Sensitivität/Spezifität der prä-interventionell-
en Bildgebung (CT und MRT) bestimmt. Außerdem
wurde der Einfluss der Biopsie auf das weitere Pa-
tientenmanagement ermittelt.
Ergebnisse: Die Genauigkeit lag bei 94,4% für die
histopathologische und bei 97,7% für die mikro-
biologische Analyse. In 25% der Fälle konnte bei
der mikrobiologischen Analyse ein ursächlicher
Erreger nachgewiesen werden, der Keimnachweis
wurde dabei nicht signifikant durch eine vor der
Biopsie durchgeführte Antibiotikatherapie beein-
flusst. Die Sensitivität/Spezifität der prä-interven-
tionellen Bildgebung lag in Bezug auf eine suspi-
zierte maligne Läsion bei 69%/78%. Bei Verdacht
auf eine Infektion lag die Sensitivität/Spezifität der
prä-interventionellen Bildgebung bei 81%/44%. In
52% der Fälle resultierte das Ergebnis der Biopsie
in einem veränderten Patientenmanagement.
Schlussfolgerung: Die perkutane CT-gesteuerte
Wirbelsäulenpunktion ist eine nützliche und zu-
verlässige diagnostische Methode mit aber relativ
geringer Rate an Keimnachweisen im Falle einer
Infektion.

Abstract
▼
Purpose: To retrospectively determine the effec-
tiveness and accuracy of CT-guided percutaneous
biopsy of malignant and inflammatory bone le-
sions of the spine and to assess the reliability of
pre-biopsy CT and MRI.
Materials and Methods: 214 patients with lesions
of the spine, which were suspicious either for being
malignant or inflammatory, underwent CT-guided
biopsy for pathological and/or microbiological de-
tection. Biopsy samples were sent for histological
examination in 128/214 patients, for microbiologi-
cal analysis in 17/214 patients and for both analyses
in 69/214 patients. Retrospectively, the diagnostic
accuracy and sensitivity/specificity of the pre-in-
terventional imaging (CT and MRI) were deter-
mined. In addition, the influence of the biopsy on
subsequent patient management was assessed.
Results: The accuracywas 94.4% for histopathologi-
cal analysis and 97.7% for microbiological analysis.
In 25% of cases the microbiological analysis re-
vealed an underlying pathogen that was not signif-
icantly affected by pre-biopsy antibiotic therapy.
The sensitivity/specificity of the pre-biopsy cross-
sectional imaging concerning suspected malignan-
cy was 69%/78%. For suspected infection, the sensi-
tivity/specificity of pre-biopsy imaging was 81%/
44%. In 52% of all cases, the biopsy result changed
subsequent patient management.
Conclusion: Percutaneous CT-guided spine biopsy
is a useful and reliable diagnostic procedure to es-
tablish a definitive diagnosis but with a relatively
low yield of microorganisms in the case of infec-
tion.
Key Points:

▶CT-guided spine biopsy is an accurate and reli-
able procedure in case of infection and tumour.

▶ The results of the CT-guided spine biopsy have
a significant influence on the subsequent pa-
tient management.
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Introduction
▼
Spine biopsies are carried out in the case of a suspicious bone lesion
detected when patients are screened for malignancy, infection or
back pain presenting with so-called red flags using computed to-
mography (CT) or magnetic resonance imaging (MRI). Although ra-
diological imaging techniques are known to have a good predictive
value, a histological or microbiological examination is often requir-
ed to confirm the correct diagnosis, to identifymicrobes and to plan
further treatment. For this purpose an accurate biopsy and appro-
priate specimen sampling are fundamental. Although open biopsy
is the gold standard in musculoskeletal lesions providing adequate
specimens, performing such an open biopsy in vertebral lesions is
associated with a significant risk of complications because most of
the lesions are relatively inaccessible and adjacent to vital struc-
tures [1, 2]. Since CT-guided biopsy is considered a safe and accu-
rate method to define the diagnosis, it has become the procedure
of choice [3–5]. Compared to open biopsy there is also less risk of
tumor spread, infection and wound problems. In addition, it is fast,
economical and applicable to outpatients or day hospital patients
as general anesthesia is rarely required [6].
The purpose of this study was to assess the diagnostic accuracy of
spine biopsies performed at our institution and to evaluate the
impact on the further therapy and management of percutaneous
CT-guided spine biopsy in the case of suspected malignancy or
infection. In addition, the role of pre-biopsy cross-sectional ima-
ging was assessed.

Materials and methods
▼
This retrospective study was approved by our local institutional re-
view board. A search of our institutional electronic medical record
database from April 2003 to September 2014 was performed for all
patients who underwent CT-guided biopsy of the spine in the case
of bone lesion suspicious of malignancy or infection. The 214 biop-
sies were performed in 122 male and 92 female patients ranging in
age from 12 to 91 years (average age, 63 years). All available CT
(201/214) and MRI examinations (183/214) performed prior to
biopsy were reviewed by 2 radiologists in consensus. After inter-
disciplinary individual case discussion, CT-guided intervention
was indicated. All suspicious lesions, which showed suspicious sig-
nal intensity inMRI (defined as low signal intensity onT1-weighted
images and high signal intensity on fat-suppressed T2-weighted
images together with contrast enhancement) or bone destruction
in CT (defined as pathological lytic or blastic bone marrow replace-
ment and cortical destruction) were indicated for biopsy. The CT
criteria for infection (e. g. spondylodiscitis) were irregularity or ill-
defined endplates, disk space narrowing without vacuum phenom-
enon and paravertebral abscess formation. The MRI criteria for in-

fectionwere increased diffuse signal intensity on T2-weighted ima-
ges in the vertebral body, the disk space or the paravertebral soft
tissue with corresponding decreased signal intensity on T1-weight-
ed images and infection-like contrast enhancement. In addition, a
diminished margin between disk and endplate and paravertebral
abscess indicated an infection. The lesionswere divided into lesions
that were suspicious for being malignant (n =94) and lesions that
were suspicious for being inflammatory/infectious (n =52). In
some cases, the image morphology was not clear (n =68).
In the case of more than one lesion, the biopsy sample was taken at
the most easily approachable level with the best chance for collec-
tion of sufficient material. The access to the bone lesion was plan-
ned and the patient was transferred to the CT gantry in the same
position. Using a standard CT guide light, indelible marks were
made on the patient’s skin over the biopsy site. Before the proce-
dure adequate coagulation was ensured. Therefore, the platelet
count (> 50/nl), activated partial thromboplastin time (<50 sec)
and INR (>1.5) were determined. In the case of coagulopathy, coag-
ulation was sufficiently corrected before puncture. CT-guided
biopsy was performed on a Somatom Emotion scanner, Somatom
Definition scanner or on a Volume Zoom scanner (all Siemens
Healthcare, Germany). A thin-slice planning CT scan was per-
formed with the patient in a prone position and multiplanar re-
constructions were used to non-traumatically position the biopsy
needle. Depth, distance and angle measurements were based on
computer calculations performed by the CT scanner. 208 proce-
dures were performed under moderate IV sedation using 15mg
piritramide (Dipidolor, Hameln, Germany) and 1.25–2.5mgmida-
zolam (Dormicum, Hameln, Germany) with continuous monitor-
ing of vital signs. 6 patients underwent general anesthesia because
of age, personal preference or inability to maintain a prone posi-
tion. Aseptic preparation of the skin overlying the biopsy needle
trajectory was performed and consecutive local anesthesia with
5ml carbostesin 0.5% (Astra Zeneca, Wedel, Germany) was admi-
nistered. A small skin incision was made and biopsy was per-
formed using a 3mm (11G), 3.5mm (9G) or 4mm (8G) core needle
bone biopsy system according to the width of the pedicle (SAFE-
CUT Biopsy System, Somatex, Germany). In some cases of lytic le-
sions or lesions with a soft-tissue component (n=50), specimens
were acquired with a 2mm (12G) soft-tissue coaxial biopsy needle
(Bard Peripheral Vascular, Inc., USA). A 20G puncture needle was
utilized when liquid or partially liquid lesions were biopsied (TER-
UMO Needle, TERUMO, Belgium). In a few cases (n =35), the mate-
rial was acquiredwith a combination of these three. The correct lo-
cation of the needle was confirmed by CT. All specimens were sent
in a formalin-fixedmanner to pathology or tomicrobiology imme-
diately following the procedure. The specimens that were sent to
the lab for microbiological assessment underwent GRAM stain,
bacterial, fungal and mycobacterial culture. In most cases a satis-
factory single core biopsy was cut in half and sent to both micro-

Kernaussagen:

▶CT-gesteuerte Wirbelsäulenpunktionen stellen eine akkurate
und verlässliche diagnostische Methode im Falle einer Infek-
tion oder eines Tumors dar.

▶Die Ergebnisse der CT-gesteuerten Wirbelsäulenpunktion ha-
ben einen signifikanten Einfluss auf das weitere Patienten-
management.

▶ Im Falle einer Infektion ist Rate an positiven Keimnachweisen
mäßig jedoch nicht signifikant beeinflusst durch eine voran-
gegangene Antibiotikatherapie.

▶ Pathogen recovery-rate in case of infection is moderate but not
significantly affected by prebiopsy antibiotic therapy.

Citation Format:

▶Rehm J, Veith S, Akbar M et al. CT-Guided Percutaneous Spine
Biopsy in Suspected Infection or Malignancy: A Study of 214
Patients. Fortschr Röntgenstr 2016; 188: 1156–1162
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biology and pathology. Specimen analysis was performed by
senior physicians at our university hospital. Outpatients were dis-
charged if no symptoms suggestive of complications had appeared
after 6 hours of observation.
Demographic data, lesion data (aspect in imaging and number of
lesions) and procedure data (level of puncture, duration, ap-
proach, needle used and presence of complications) were retro-
spectively evaluated. In addition, information at least six months
after the procedure about the therapeutic consequence of the
result of the puncture, such as operation, chemotherapy or no
therapy, was researched. In the case of histological analysis, the
results were evaluated and subdivided into malignant in the
case of a primary or secondary bone tumor (n =97), benign
(n =89) and indeterminate in cases in which the specimen was
insufficient (n=11). In the case of inflammation/infection, sam-
ples were analyzed similarly and subdivided into specimens in
which inflammation/infection could be ruled out and/or a patho-
gen could be detected (n=21), specimens in which inflamma-
tion/infection could not be detected (n =63) and indeterminate
cases in which the specimen was insufficient (n=2). Cases with
suspected inflammation/infection were additionally subdivided
into patients who received empirical antibiotic therapy before
the specimen was acquired (n =35) and those who did not re-
ceive antibiotic therapy (n=49). The diagnostic accuracy of the
biopsy was determined by identifying the cases in which a histo-
logical or microbiological diagnosis could be ruled out.
All statistical tests were performed using SAS statistical software
version 9.3 (SAS Institute Inc., North Carolina). Demographic in-
formation was described descriptively. In the case of quantitative
characteristics, the arithmetical mean, standard deviation, me-
dian, minimum and maximum were calculated. For qualitative
characteristics frequency tables were used. Grouped box plots
were used for bivariate analysis of quantitative and qualitative
characteristics. For all tests p-values ≤0.05 were considered sta-
tistically significant.

Results
▼
According to the appearance in the CT scans, the lesions were
divided into lytic, blastic and mixed. 193 lesions showed a lytic,
11 lesions a blastic and 10 lesions a mixed lytic-blastic appear-
ance. Pre-biopsy imaging revealed a single lesion in 155 cases, 2
lesions in 30 cases, 3 lesions in 10 cases and 4 or more lesions in
19 cases. In total 2 procedures were performed in the cervical
spine, 75 in the thoracic spine, 123 in the lumbar spine and 14
in the sacrum. The duration of the CT-guided interventions with-
out the time needed for positioning of the patient ranged be-
tween 4 and 179 minutes (median duration: 57 minutes) and
depended on the anatomical level (●▶ Table 1,●▶ Fig. 1). 208 pro-

cedures were performed in moderate IV sedation and 6 patients
underwent general anesthesia as described above.
The transpedicular approach was performed in 158/214 patients
and the posterolateral approach was chosen in 56/214 patients
(●▶ Fig. 2, 3). Inmost cases (105/214), the 4.0mmbiopsy systemwas
used. The 3.0mm system was used in only 5/214 cases (●▶ Table2).
208patients showednobiopsy-related complications. 5 patients re-
ported pain for 1–3 days,which could be controlledwithNSAIDS or
low-potency opioids (piritramide or pethidine). One patient report-
ed transient paresis, which disappeared during the 6 hours of post-
interventional observation. Specimens were sent only for histopa-
thological analysis in 128 cases, only for microbiological analysis in
17 cases and for histopathological and microbiological analysis in
69 cases.
The performed CT-guided biopsy resulted in a histological diagno-
sis (material was sufficient and appropriate tomake a diagnosis) in
186/197 cases (accuracy: 94.4%). In microbiological analysis the
material was sufficient and appropriate to make a diagnosis in 84/
86 cases (accuracy: 97.7%). In the non-diagnostic biopsies, the
amount of sample tissue was insufficient with respect to either
amount or quality. There was no significant difference between
the accuracy rate and anatomical site. In addition, no significant
difference in the accuracy rate could be detected with regard to
the size of the used biopsy system and the used CT-guided access.
In the case of suspected infection, causative pathogens were de-
tected in 21/84 microbiological analyses (success rate=25%). The
most common were staphylococci (n =9) and enterobacteriaceae
(n=5) (●▶ Table 3). Patients with lesions suspicious for inflamma-
tion/infection were subdivided into those who received antibiotic
therapy (n=35) and those who did not receive prior antibiotic
therapy (n=49). If antibiotic therapy was not applied before biop-
sy, the success rate concerning detection of a causative pathogen
was 27%, and in case of prior antibiotic therapy the success rate
was 23%.
Among the patients who received pathological analysis for sus-
pected malignancy, the most common result was a metastatic le-
sion (n=56). Most commonly bone metastasis of prostate cancer
was verified followed by breast and lung cancer (●▶ Table 4). Pri-
mary bone tumors including hematopoietic neoplasms account-
ed for n =41 (●▶ Table 5). The most common type in this group
was multiple myeloma.

Table 1 Summary of the location of the performed punctures and the mean
duration of the interventions according to the anatomical level.

Tab. 1 Zusammenfassung der Lokalisation der durchgeführten Punktionen
und der Mittelwert der Interventionsdauer in Abhängigkeit von der Lokalisa-
tion.

level of puncture total (n) mean duration (min)

cervical spine 2 (0.9 %) 103.5

thoracic spine 75 (35.1 %) 64.9

lumbar spine 123 (57.5 %) 59.9

sacrum 14 (6.5 %) 55.0

Fig. 1 Box plot of the duration of the CT-guided intervention depending
on the anatomical level.

Abb.1 Box-Plot der Dauer der CT-gesteuerten Intervention in Abhängig-
keit von der Höhe der Punktion.
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Fig. 3 a Unclear osteolytic lesion of the lumbar
spine involving the right pedicle and part of the
vertebral body. b The T2-weighted MR image shows
a predominantly liquid lesion. c The lesion shows
marginal accentuated contrast enhancement.
d Biopsy was performed with a transpedicular ap-
proach. Histopathological analysis revealed an an-
eurysmal bone cyst.

Abb.3 a Unklare osteolytische Raumforderung
der Lendenwirbelsäule, welche den rechten Pedikel
und Teile des Corpus einbezieht. b Das T2-gewich-
tete MRT-Bild zeigt eine überwiegend liquide
Raumforderung. c Die Raumforderung hat nach
Kontrastmittelgabe eine randständige Anreicher-
ung durchgeführt. d Die Biopsie wurde mit einen
transpedikulären Zugang durchgeführt. Die histo-
pathologische Analyse ergab eine aneurysmatische
Knochenzyste.

Fig. 2 a–b Transpedicular approach performed in a
patient with an osteolytic lesion of the lumbar spine.
c Posterolateral approach of a liquid lesion of the
paravertebral tissue (arrows) in the case of suspec-
ted spondylodiscitis. d Posterolateral approach per-
formed in a patient with an osteolytic lesion of the
lumbar spine with a large extraosseous tumor com-
ponent infiltrating the left psoas muscle (arrows).

Abb.2 a–b Transpedikulärer Zugang bei einem
Patienten mit einer osteolytischen Läsion der Len-
denwirbelsäule. c Posterolateraler Zugang bei
einer liquiden Läsion innerhalb der paravertebralen
Weichteile (Pfeile) bei suspizierter Spondylodiszitis.
d Posterolateraler Zugang bei einem Patienten mit
einer osteolytischen Läsion der Lendenwirbelsäule
mit einer den linken Psoasmuskel infiltrierenden
extraossären Tumorkomponente.
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In the case of suspected tumor/metastasis based on preinterven-
tional imaging, histological analysis either confirmed or denied
suspicion. The sensitivity of pre-biopsy imaging (CT, MRI) for sus-
pected tumor was 69%, 95%-CI: [34.9–78.1] and the specificity
was 78%, 95%-CI: [59.0–79.0]. In addition to pathological analy-
sis, microbiological analysis was additionally carried out in the
case of suspected infection based on the available imaging prior

to biopsy. For suspected infection, the sensitivity of the pre-inter-
ventional imaging was 81%, 95%-CI: [58.1–94.6] and the specifi-
city was 44%, 95%-CI: [31.9–57.6]. If the patient did not receive
antibiotic therapy before the CT-guided intervention, the sensi-
tivity was 85%, 95%-CI: [54.6–98.1] and the specificity was
67%, 95%-CI: [49.0–81.4]. In the case of antibiotic therapy prior
to biopsy, the sensitivity of the pre-interventional imaging was
75%, 95%-CI: [35.9–96.8] and the specificity was 15%, 95%-CI:
[4.2–33.7].
The results of the performed biopsies resulted in a change of the
therapeutic management, such as operation, chemotherapy or pa-
thogen-specific antibiotic therapy, in approximately one half of all
patients (52.3%). In 43.5% of the cases, there was no change in pa-
tient management based on the result of the pathological or mi-
crobiological analysis and in 4.2% of all cases follow-up did not re-
veal information concerning patient management.

Discussion
▼
We could confirm a high diagnostic accuracy rate of CT-guided
biopsies in our cohort and demonstrate that the diagnostic accu-
racy was slightly higher in microbiological analysis than in his-
tological analysis. Previous studies showed that the diagnostic
accuracy of CT-guided biopsies varied from 70–93% [4, 7–10].
A reason for the marginal difference observed in our study could
be that all of the infectious lesions that underwent microbiologi-
cal analysis were lytic or partially liquid whereas some of the ma-
lignant lesions had a pure blastic appearance. Lytic lesions are
known to have a higher accuracy rate compared to sclerotic le-
sions [11, 12]. Most likely it is more difficult to retrieve an ade-
quate sample from sclerotic bone lesions due to the consistency.
Sclerotic lesions are mainly composed of eburnated bone with
only small areas of bone marrow with a few cell clusters which
can hinder analysis [13]. Kattaparum et al. reported minor suc-
cess when smaller-sized biopsy systems were used [14]. The
core needles we used ranged between 3mm and 4mm, which
was obviously big enough to avoid crush artifacts and led to a di-
agnostic success rate close to that of open biopsy.
Generally, diagnostic accuracy has been reported to be higher in
the thoracic spine, lumbar spine and sacrum, while the cervical
spine has the lowest accuracy [6]. We did not observe significant
differences in the diagnostic accuracy and the anatomical level.
However, we have to emphasize that the results for the cervical
spine in this study were based on a very small group of patients
(2/214). There are several reasons why CT-guided biopsy can be
unsuccessful, e. g. failure to biopsy the target lesion, failure to col-
lect material sufficient for analysis and inability to make a defini-
tive diagnosis due to nonspecific histological characteristics or
the presence of necrosis [4, 7, 15].
Imaging methods are indispensable in the screening, detection and
characterization of lesions of the spine. In most cases, the combina-
tion of CT and MRI is able to assess spine lesions and to establish a

Table 2 Summary of the biopsy
systems used.

Tab. 2 Zusammenfassung der
benutzten Biopsie-Systeme.

biopsy set total (n)

3mm bone biopsy set/3mm bone biopsy set with soft tissue set 5 (2.3 %)/1 (0.5 %)

3.5mm bone biopsy set/3.5mm bone biopsy set with puncture needle 11 (5.1 %)/5 (2.3 %)

4mm bone biopsy set/4mm bone biopsy set with puncture needle 105 (49.1 %)/21 (9.8 %)

soft tissue set/soft tissue set with puncture needle 45 (21.0 %)/8 (3.7 %)

puncture needle 13 (6.1 %)

Table 3 Summary of the pathogens in the case of infection.

Tab. 3 Zusammenfassung der gewonnenen Keime im Falle einer Infektion.

type of germ total (n)

staphylococci 9

enterobacteriaceae 4

escherichia coli 3

aggregatibacter aphrophilus 2

mycobacterium tuberculosis 2

bacteroides fragilis 1

Table 4 Summary of the primary tumors of the metastatic neoplasms.

Tab. 4 Zusammenfassung der Primärtumoren im Falle einer Metastase.

primary tumor of the metastatic neoplasms total (n)

prostate 13

breast 12

lung 10

colon 6

kidney 2

liver 2

bladder 2

skin (melanoma) 3

thyroid 2

skin (basalioma) 1

leiomyosarcoma 1

liposarcoma 1

pancreas 1

Table 5 Summary of the primary spinal neoplasms including hematopoietic
neoplasms.

Tab. 5 Zusammenfassung der primären Wirbelsäulentumoren inklusive
hämatopoetischer Neoplasien.

primary neoplasms including hematopoietic neoplasms total (n)

chordoma 2

osteoid osteoma 1

aneurysmal bone cyst 1

osteosarcoma 1

myeloma/plasmacytoma 28

lymphoma 6

leukemia 2
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diagnosis. CT, which was available in all cases prior to the biopsy in
our study, reveals late osseous destruction. In earlier stages findings
may resemble changes of degenerative processes or findings may
be completely absent. This is why an additional MRI is required in
most cases. MRI is known to be the more sensitive imaging tech-
nique to detect bone metastases when compared to CT and planar
skeletal scintigraphy [16]. Specificity can be improved by additional
sequences like diffusion-weighted images (DWI) and chemical shift
imaging [17]. The sensitivity of MRI for vertebral osteomyelitis is
reported between 76% and 100%, and the specificity between 65%
and 96% [18]. Unfortunately in our study a pre-biopsy MRI was not
available in all cases (183/214). In other cases MRI was not per-
formed or was performed without intravenous contrast medium.
In addition, the field strength varied from 1.5T to 3T. Themoderate
sensitivity and the specificity of pre-biopsy imaging in the case of
suspected primary tumor or metastatic bone lesion in our study in-
dicates that CT-guided biopsies are necessary for the management
and prognosis of patients with bone lesions within the vertebral
column. In the case of suspected infection, Sehn and Giliula report-
ed a success rate for identifying a causative pathogen of 30.4%
whereas Garg et al. observed a success rate of 19% [19, 20]. The re-
ported data are comparable to the results of our study, as we could
detect a causative pathogen in 25% of the samples. The difference of
only 4% in our study between the patients who received antibiotic
therapy and the patients who did not confirms that, apart from the
generally low success rate, antibiotic therapy should not be consid-
ered as a reason for not performing CT-guided biopsy in the case of
suspected infection. In a review of the literature, Cheung et al. re-
ported staphylococcus and streptococcus as being responsible for
more than 50% of vertebral osteomyelitis [21]. Our results confirm
these findings because we observed 9/21 positive samples yielding
staphylococcus. Therefore, empirical antibiotic therapy should tar-
get this pathogen.
In the present study most of the biopsies were performed in the
lumbar spine (57.5%) followed by the thoracic spine (35.1 %).
Only 2 biopsies were performed in the cervical spine, which
were the onlymanifestation in these patients. Due to the relative-
ly high risk of nerve and spinal cord injury, the duration of biop-
sies performed in the cervical spine was much longer than biop-
sies at other anatomical levels like the lumbar spine.We observed
a strong correlation between the anatomical level and the biopsy
duration following the rule that the closer to the sacrum the fas-
ter the biopsy was carried out (●▶ Fig. 1). The risk of percutaneous
spine biopsies has been estimated at different anatomical levels.
The types and incidence of complications depended on the ana-
tomical level and the type of needle used [22–24]. More recent
studies report that complication rates are negligible, as they are
very low. For instance, Rimondi et al. described 22 complications
in 2027 CT-guided biopsies, which represents a complication rate
of 1.1 % [25]. For comparison in open biopsy the complication rate
may be as high as 16% [26]. The very low complication rate ob-
served in our study was in accordance with the recent data in
the literature. The low rate of complications compared to initial
studies is due to the possibility of pre-biopsy planning of the ap-
proach using CT andMRI, which offer excellent imaging of anato-
mical structures. Furthermore, the risk of complications depends
on the chosen approach. In the present study the transpedicular
approach was most commonly performed. Less frequently the
posterolateral approachwas chosen (●▶ Fig. 2). The transcostover-
tebral approach was not applied, as it is known to have a signifi-
cant risk of injury to the costovertebral joint. The accuracy of

biopsies obtained using the transpedicular and posterolateral ap-
proach was found to be similar in recent studies [27].
There are some limitations of our study that need to be discussed.
Preinterventionally available imaging is usually CT. An MRI ex-
amination was available prior to biopsy in only 85.5 % of all cases
and in some cases (n =23) the MRI scan was acquired without
contrast medium, which may explain the moderate sensitivity
and specificity of pre-biopsy imaging in our study compared to
other recent reports. In addition, chemical shift imaging and dif-
fusion-weighted imaging which are nowadays widely performed
to differentiate secondary bone tumors like myeloma and metas-
tases were not available in the early years of our evaluation.
Moreover, our study did not evaluate CT and MRI separately.
Both were defined as "pre-biopsy imaging". Although it was not
the principle issue of our investigation, we conclude that the
moderate sensitivity and specificity of the pre-biopsy imaging in
our study may be improved when reevaluated in a prospective
study with an independent evaluation of CT and MR under sim-
ilar conditions.

Conclusion
▼
CT-guided percutaneous biopsy of the spine is an important tool
in the evaluation of suspicious spine lesions both in the case of
malignancy and in the case of infection with a high accuracy
rate and low risk of complications. It is essential to plan subse-
quent management and treatment of the patient. The relatively
low yield of microorganisms recovered from the CT-guided biop-
sies in the case of infection in our study confirms the findings of
previous studies. Interestingly, our data shows that the pathogen
recovery rate is not significantly affected by pre-biopsy antibiotic
therapy.

Clinical Relevance

▶CT-guided spine biopsy is an accurate procedure and chan-
ged patient management in about 50% of cases.

▶CT and contrast-enhanced MRI should be available before
performing a CT-guided biopsy.

▶CT-guided biopsy should be performed in case of infection
to isolate an underlying pathogen and in case of malignan-
cy to confirm diagnosis.

▶ In case of infection biopsy can be performed even if anti-
biotic therapy has been started.
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