Case Study – syngo.via

Post-Processing of DECT Skeletal
Survey to Detect Marrow Infiltration
with Multiple Myeloma
siemens-healthineers.ca

Post-Processing of DECT Skeletal
Survey to Detect Marrow
Infiltration with Multiple Myeloma
with syngo.via

Courtesy of
Iain Kirkpatrick, MD
Associate Professor,
Diagnostic Radiology
Manitoba, Canada

History

CT Procedure

A 78 year-old male presented with multifocal
bone pain, fatigue and weight loss. Serum
and urine electrophoresis did not show an
M spike, but both alkaline phosphatase
and uric acid levels were mildly elevated. A
skeletal survey was performed at an outside
institution and was interpreted as negative
(Figure 1), but a subsequent dual energy
computed tomography (DECT) demonstrated
focal regions of marrow infiltration in the
left humerus and right femur (Figure 2).
The patient underwent an FDG-PET/CT
concurrently (Figure 3) which showed
hypermetabolic activity in the same regions,
and a targeted bone biopsy subsequently
revealed marrow infiltration with myeloma.

The scan was performed using a dual energy
acquisition from above the elbows to below
the knees, without intravenous contrast.

Diagnosis
Oligosecretory multiple myeloma

Progress
The patient’s disease has since been stable
with chemotherapy.

System
SOMATOM Definition Flash
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Scan and Reconstruction
Parameters
(CT and syngo.via)
CT scan acquisition parameters:
• Dual energy acquisition with Tin Filter
(Sn100 kV and Sn140 kV)
• Gantry rotation 0.33 seconds
• Quality reference mAs 100
• Pitch of 0.6
The native images were post-processed
using a syngo.via workstation, software
version VB30, with a modified version of the
syngo.CT DE Bone Marrow three-material
decomposition algorithm for bone mineral,
yellow marrow and red marrow. Under
Material Definitions, a relative contrast
ratio of 1.46 was used along with Material
Definitions for yellow marrow of -113 HU
(low energy) and -96 HU (high energy)
and for red marrow of 60 HU (low energy)
and 54 HU (high energy). The results were
displayed as colour-overlays on blended
reconstructions as well as on a volume
rendered reconstruction of the skeleton
(Figure 2).

Figure 1: Radiographs of bilateral humeri
and femora from a skeletal survey show no
convincing abnormality.

Figure 1

Figure 2: DECT skeletal survey. Bone
algorithm reconstructions (A and B) show no
endosteal or cortical lysis. Soft tissue blended
reconstructions show areas of asymmetric
added density within the marrow of the
left humerus and right femur (C and D,
arrows). The DE Bone Marrow colour overlay
makes these areas of marrow infiltration
by myeloma extremely conspicuous (E
and F, arrows), as does a volume rendered
reconstruction of the skeleton from the same
dataset (G).

Figure 2

Figure 3: FDG-PET/CT. Colour overlay of
PET data onto non-contrast CT shows
hypermetabolic activity in the same regions
of infiltration shown on the DECT (A and
B, arrows), also demonstrated on a 3D
projection of the PET data (C).

Summary
This case illustrates not only the significantly
increased sensitivity of a CT skeletal survey
compared to conventional radiographic
skeletal survey, but also the added benefits of
using a dual energy technique with analysis
on a syngo.via workstation to vastly improve
the conspicuity of marrow infiltration.

Figure 3
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The products/features (here mentioned) are not
commercially available in all countries. Due to regulatory
reasons their future availability cannot be guaranteed.
Please contact your local Siemens Healthineers
organization for further details.

Note: Any technical data contained in this document may
vary within defined tolerances. Original images always
lose a certain amount of detail when reproduced.

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