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Key points:

* This case highlights the
usefulness of dual energy CT
in suppressing metallic
artifacts to detect complica-
tions after spinal surgery.

* The accurate diagnosis of
the spinal pathology allowed
for the selection of appropri-
ate treatment.

History

A 37-year-old female patient pre-
sented with chronic low back pain
persisting for the past year, recently
worsening to include inguinal dis-
comfort and left-sided sciatica. Her
medical history included posterior
spinal fixation for scoliosis in 2014,
extending from T3 to L4. Clinical
examination revealed sensory defi-
cits in the radicular areas between
L3 and S1 on the left side. Sciatic
pain was exacerbated by standing
and by flexion-extension movements
of the foot. A standard multislice CT
performed at another center demon-
strated extensive metallic artifacts,
preventing proper evaluation of the
spinal canal and foramina at the
instrumented lumbar levels. A CT
examination was then performed
on the SOMATOM Pro.Pulse with
dual energy acquisition and iterative
metal artifact reduction (iMAR).

Diagnosis

Dual energy CT images with iMAR
revealed a fracture of the L4 trans-
pedicular screws and posterior
pseudoarthrosis at the L3-L4 level,
which were not clearly visible in the
previous multislice CT due to exten-
sive metallic artifacts (Fig. 1).
Additional findings included diffuse
bulging of the L3-L4 intervertebral
disc, facet joint nonunion, and poste-
rior fixation hardware contributing
to moderate spinal canal stenosis
(type C according to Schizas [1] -
L3-L4 canal compromise) (Fig. 3).

A subarticular and left foraminal
protrusion of the L5-S1 disc was also
observed, partially occupying the left
lateral recess and compressing the
exiting nerve root (type D — L5-S1
foraminal impingement) (Fig. 2).
The patient is currently being pre-
pared for surgery to address screw
failure and pseudoarthrosis. Surgical
planning also includes decompres-
sion of the L5-S1 nerve root.

Comments

Postoperative evaluation of the
spine in patients with metallic fixa-
tion devices presents a diagnostic
challenge, as conventional CT imag-
ing is often compromised by exten-
sive artifacts that obscure critical
anatomical details. These limitations
can hinder therapeutic decision-
making, particularly when assessing
potential complications such as
screw failure, pseudoarthrosis, or

neural compression. In this case, dual
energy CT imaging with high-energy
virtual monoenergetic reconstruc-
tions (140 keV), combined with
iMAR, enabled a substantial reduc-
tion of metallic artifacts. This
enabled clear visualization of the
L3-L4 segment, which had been
inaccessible on earlier standard
multislice CT scans. The improved
image quality revealed a fracture

of the L4 transpedicular screws and
posterior pseudoarthrosis at the
L3-L4 level - findings that are
clinically relevant and indicative of
mechanical instability. These altera-
tions, along with diffuse disc bulging
and facet joint nonunion, contrib-
uted to moderate spinal canal steno-
sis, correlating with the patient’s
symptoms of radiculopathy and
functional impairment. Additionally,
the scan identified a subarticular
and left foraminal disc protrusion at
L5-S1, partially occupying the left
lateral recess and compromising

the exiting nerve root. This finding
further supports the need for surgical
intervention.

The combined use of dual energy
imaging and iterative metal artifact
reduction (iMAR) significantly
improved image quality by reducing
metallic artifacts from the fixation
devices. This approach enabled clearer
visualization of the spinal canal

and foramina, supporting a more
accurate assessment of postoperative
complications and providing crucial
information for surgical planning. @
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n Axial CT images of the lumbar spine at the L3-L4 discal space. (A) Image acquired
on a previous standard multislice CT scanner, shows prominent metal artifacts that
obscure the vertebral anatomy and prosthetic components. (B) Image reconstructed
using iterative metal artifact reduction (iMAR) at 120 kV, demonstrates improved
delineation of bone structures and reduction of streak artifacts. (C) Image recon-
structed with iMAR combined with high-energy monoenergetic imaging (140 keV),
provides superior image quality with markedly reduced metal artifacts and
enhanced visualization of the prosthesis and surrounding anatomy.

Lumbar spine CT images demonstrating L5-S1 disc pathology. (A) Volume rendering
(VRT) reconstruction showing the posterior fixation hardware with evidence of
screw fracture at the L4 level. (B, C) Sagittal and axial reconstructions with iterative
metal artifact reduction (iMAR) and 140 keV images demonstrate subarticular and
left foraminal protrusion of the L5-S1 disc, partially occupying the left lateral recess
and compressing the exiting nerve root, consistent with type D L5-S1 foraminal
impingement.
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Axial and sagittal CT images of the lumbar spine at the L3-L4 level. (A, B) Sagittal and axial image recon-
structed using iterative metal artifact reduction (iMAR) combined with high-energy monoenergetic imaging
(140 keV), show markedly improved visualization of the prosthetic components and surrounding anatomy,
revealing moderate spinal canal stenosis. (C) Axial image acquired on a previous standard multislice CT
scanner, with prominent metal artifacts that obscure the spinal canal and adjacent structures.

Examination Protocol

Scanner SOMATOM Pro.Pulse CTDI, 17,0 mGy

Scan mode Du.al Source Dual Energy DLP 530 mGy*cm
Spiral : -

Scan length 250 mm Rotation time 1.0s

Scan direction Cranio-caudal Pitch 0.55

Scan time 125 Slice collimation 0.6 mm

Tube voltage 100/Sn140 kV Slice width 1.5 mm

Effective mAs 109/231 mAs Reconstruction increment 0.7 mm

Dose modulation CARE Dose4D Reconstruction kernel Qr40
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iMAR is intended to reduce metal artifacts in CT images when metal is present
in the scanned object. The extent of artifact reduction and image quality
improvement depends on factors such as metal composition and size, patient
size, anatomical location, and clinical practice. iMAR images must always be
interpreted alongside standard reconstructions.

The statements by customers of Siemens Healthineers described herein are
based on results that were achieved in the customer’s unique setting. Because
there is no “typical” hospital and many variables exist (e.g., hospital size, case
mix, level of IT and/or automation adoption) there can be no guarantee that
other customers will achieve the same results.

The products/features (mentioned herein) are not commercially available in all
countries. Their future availability cannot be guaranteed.



