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Introduction

Diagnostic Imaging is a fast-moving field harvesting the latest

technologies from the newest in hardware capabilities to the first
artificial intelligence applications in radiology. The objective is improving
patient clinical outcomes and we are now expecting to go beyond by
improving the patient pathway, reducing the number of exams and giving
access to the right diagnosis, effortlessly.

CTimaging has quickly become the cornerstone of imaging departments,
not only providing more and more anatomical information by improving

image quality, but also taking the lead in functional information to really
assess the impact of disease.

Gemstone™ Spectral Imaging (GSI) is the avenue to answer challenging
clinical questions by using a single scan to provide both anatomical and
functional information in one study thereby reducing the number of exams
needed to deliver a diagnosis. This technique is widely accepted by clinical
societies and peer reviewed publications show patient & clinical outcomes.
Through this handbook, you will find the latest uses of our GSI technology,
its outcomes and real testimonials from our users. We truly want to help
you integrate this into your daily clinical practice in multiple clinical
applications to further add value to your patient care pathway in CT.

We have gathered infographics illustrating the use of GSI, clinical examples
from all over Europe and a brief literature review.

This handbook is for your patients, for your team and for you.
We hope you find it valuable and as always contact your
GE Healthcare representative if you have any questions.

Guillaume Fusari
CT Product Marketing Manager, Europe



Putting into practice:

Vascular

- Interest of spectral imaging in cerebral angiography and supra-aortic trunks
Testimonial by Prof. Hodel (Henri Mondor University Hospital, Créteil, France)

- Post-Embolization Control of Pial Fistula
Testimonial by Prof. Hodel (Henri Mondor University Hospital, Créteil, France)

- Multiple subsegmental Pulmonary Embolism
Testimonial by Prof. Alain Luciani (Henri Mondor University Hospital, Créteil, France)

- GSI Pulmonary Angiogram
Testimonial by Dr. Damian Tolan (Leeds Teaching Hospitals NHS Trust, UK)

- Pulmonary embolism and neoplastic ilio-caval thrombus in a patient
with pelvic nodal recurrence from uterine leiomyosarcoma
Testimonial by Dr. Lorenzo Faggioni (University Hospital of Pisa, Italy)

- GSI Pulmonary Angiogram
Testimonial by Dr. Damian Tolan (Leeds Teaching Hospitals NHS Trust, UK)

+ GSI Pulmonary Angiogram
Testimonial by Dr. Damian Tolan (Leeds Teaching Hospitals NHS Trust, UK)

- Pulmonary embolism suspicion
Testimonial by Dr. Raquel Cano (University Hospital Quirénsalud, Madrid, Spain)

- Pulmonary embolism assessment in patient on therapy
Testimonial by Dr. Vaudano (San Giovanni Bosco Hospital, Turin, Italy)

- Follow-up after embolization of a pulmonary arteriovenous malformation
Testimonial by Dr. Mostafa El Hajjam (Ambroise Paré Hospital, Boulogne-Billancourt, France)

- CTA of the Lower Limb Arteries on moderate renal insufficiency
Testimonial by Dr. Alain Prouvé (Saint-Augustin Clinic, Pessac, France)

- Coil Embolization of left ACI Aneurysm - Post Interventional Cranial Spectral CT
with MAR for Metal Artefact Reduction

Testimonial by Prof. Dr. Miiller-Hulsbeck (DIAKO Hospital, Flensburg, Germany)
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Oncology

- Spontaneous nasal liquorrhea
Testimonial by Dr. Alexander Antonenko (Republican Research and

Clinical Center of Neurology and Neurosurgery, Minsk, Belorussia)

- ENT oncology

Testimonial by Prof. Jean Rousset (Military Teaching Hospital Clermont Tonnerre, Brest, France)

- Local recurrence of laryngeal squamous cell carcinoma with anterior
commissure involvement after surgery and chemo-radiation therapy
Testimonial by Dr. Lorenzo Faggioni (University Hospital of Pisa, Italy)

+ Pulmonary lesion follow-up
Testimonial by Dr. Raquel Cano (University Hospital Quirénsalud, Madrid, Spain)

- Pulmonary lesion follow-up
Testimonial by Dr. Raquel Cano (University Hospital Quirénsalud, Madrid, Spain)

- GSI Xtream Lesion detection in Breast Cancer Follow-up
Testimonial by Dr. Raquel Cano (University Hospital Quirénsalud, Madrid, Spain)

- Follow-up of operated hepatocholangiocarcinoma
Testimonial by by Dr. Magaly Zappa (Beaujon APHP Hospital, Clichy, France)

- Pancreatic Duct Adenocarcinoma
Testimonial by Prof. Alain Luciani (Henri Mondor University Hospital, Créteil, France)

- Follow-up of acute pancreatitis after 3 months
Testimonial by Dr. Paul Calame (Besancon University Hospital, France)

- Breast Cancer
Testimonial Prof. Maria Antonietta Mazzei (University of Siena, Italy)

- Follow-up of a Neuro Endocrine Tumour (NET)
Testimonial by Dr. Magaly Zappa (Beaujon APHP Hospital, Clichy, France)

- CAP oncological monitoring and post-radio frequency control in GSI
Testimonial by Prof. Gilbert Ferretti (Grenoble University Hospital, France)

+ Post-chemo follow-up embolization of hepatocellular carcinoma
Testimonial by Dr. Madleen Chassang and Prof. Patrick Chevallier (UArchet 2 Hospital, Nice, France)

- Hepatic Calcified Metastasis in Colon Cancer
Testimonial by Dr. Raquel Cano (University Hospital Quirénsalud, Madrid, Spain)
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Material Decomposition

- Spectral imaging in diffuse ischemic Colitis
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in tenosynovial giant cell tumor (TGCT)/pigmented villonodular synovitis (PVNS)
Testimonial by Dr. Fabio Becce (Lausanne University Hospital, Switzerland) 44

- Combined preoperative assessment of intra-articular lesions and bone morphology
with dual-energy CT arthrography

Testimonial by Dr. Fabio Becce and Dr. Patrick Omoumi (Lausanne University Hospital, Switzerland) 45

- Bone Marrow Edema detection
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- Bone marrow edema in trauma of the hip
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Post-embolization control of vertebral metastasis
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Testimonial by Dr. Jean-Louis Bertrand (Perpignan Hospital Center, France)
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Interest of spectral imaging in cerebral
angiography and supra-aortic trunks

Testimonial by Prof. Hodel
Henri Mondor University Hospital, Créteil, France

« 73-year-old patient, left hemicorporeal
deficiency
+ Both extra and intracranial
abnormalities are visible:
1 - Ectasia of the internal carotid artery
2 - Small aspect of the right middle
cerebral artery associated with a
4 mm intracranial aneurysm
3 - Moreover multiple intracranial

arterial stenoses are visible

Mono 65 keV

» GSI Assist
+ CTDI :19.11 mGy
* DLP: 798.80 mGy-cm

+ Acquisition Time: 5 sec

+ 50 cc lodine at 4 cc/s

* 350 mg/ml Mono 65 keV

Mono 65 keV

Acquisition console
» Monochromatic images at 65 keV

+ Multi-energy images

Post-processing console

- PACS CLINICAL BENEFIT




Post-Embolization Control of Pial Fistula

Benefit of Spectral Imaging for the Follow-up after Embolization
of Cerebral Vascular Malformations

» 26-year-old patient

Testimonial by Prof. Hodel
Henri Mondor University Hospital, Créteil, France

- Pial fistula with venous aneurysm
of 9 cm long axis
» Control performed 3 days after exclusion

of pial fistula by embolization

» GSI Assist
« CTDI,: 54.71 mGy
+ DLP: 1081.87 mGy-cm

» Acquisition Time: 5 sec

» 50 cclodine at 4 cc/s ‘ \\ “:. :“

* 350 mg/ml
Mono 65 keV - Post surgery

Acquisition console r i
» Monochromatic images at 65 keV

 Multi-energy images f
* lodine map '
- Blood (lodine) map

Post Processing Console lodine map- Post surgery Map Blood (lodine) - Post surgery

* GSI Volume Viewer
+ PACS

CLINICAL BENEFIT




Multiple subsegmental Pulmonary Embolism

after liver transplantation GSI distal pulmonary Embolism detection

on GSI lodine map
Testimonial by Prof. Alain Luciani

Henri Mondor University Hospital, Créteil, France

» 51-year-old patient at 6 months after
liver transplantation for HCC

- Systematic routine follow-up
with multiphasic chest abdomen
CTon late arterial phase, and
abdominopelvic examination on

portal-venous phase

- Chest Abdomen arterial phase

* GSI

- 320 mA

- RotationTime 0,5 s

- Pitch 0,992/1

- Speed 100 mm/s

» Chest Abdomen DLP 740 mGy.cm

%
g
L N
4 ’
“wan® o
Morpho image 70 keV lodine map
- 80ml/3ml/s
+ 350 mg/ml

Acquisition console
« lodine (Water) images
- GSI Data File

Post-processing console
+ GSIVolume Viewer

- Dual-phase lodine distribution maps

CLINICAL BENEFIT




GSI Pulmonary Angiogram
Improving HU within the vessels on a Large Patient to aid visualization

of Bi-lateral PE

Case 1.

» 61-year-old female

- 3 days shortness of breath with pleuritic
chest pain. Previous DVT

Case 2.
+ 61-year-old Male
- Right-sided pleuritic chest pain and loss

of conciousness

Case 1-GSI 54 Case 2-GSI 16
» 0.6 seconds - 0.6 seconds

* 275~mA * 640 ~mA

» Pitch 1.375 » Pitch 1.375

- Standard - Standard

» GSI ASiR 60% - GSIASIiR 60%

- 55 keV Data File - 55 keV Data File
« lodine (Water) « lodine (Water)

+ DFOV 40.2 - DFOV 45.1

* DLP 218 mGy.cm * DLP 546 mGy.cm

- 90 ml at 3 ml/sec + 20 ml saline
flush at 3 ml/sec
* 350 mg/ml

Acquisition console

- lodine (Water) images

+ 55 keV Monochromatic images
+ GSI Data File

Post-processing console
» GSI Volume Viewer

« lodine (Water) images

Testimonial by Dr. Damian Tolan
Leeds Teaching Hospitals NHS Trust, UK

Spectral HU Curve 3

50 - it T ¥ g o

Wwe 11U 120 130 140

Spectral HU Curve 3

- -
o0 todeg 5 ¥

Spectral HU Plot Mono 55 keV & 45 keV Mono 55 keV & 45 keV

CLINICAL BENEFIT




Pulmonary embolism and neoplastic ilio-caval thrombusin a
patient with pelvic nodal recurrence from uterine leiomyosarcoma

One-stop diagnosis with lung perfusion assessment and thrombus characterization
from a single contrast-enhanced GSI scan

- A 67-year-old woman with known
pelvic nodal recurrence from uterine
leiomyosarcoma previously treated with
surgery was admitted to our Department
with fatigue, shortness of breath and chest
pain. A cardiac ultrasound examination
showed right heart enlargement with an
elongated clot extending from the inferior
vena cava to inside the pulmonary trunk.
A CT pulmonary angiography and
abdominal CT venography examination
was performed on clinical suspicion of
acute pulmonary embolism and caval
thrombus

Testimonial by Dr. Lorenzo Faggioni
University Hospital of Pisa, Italy

» GSl acquisition

 Cranio-caudal scan with bolus tracking

on the pulmonary trunk (150 HU
threshold)

» Minimum scan delay (= 6 sec)
adl L Ay s L K

Post-embolic hypoperfusion of middle
and right lower lobe

Neoplastic caval thrombus (blue
. ; e o . ; and lymphoadenopathy (red) have
» 100 ml contrast + 40 ml saline flush at : R B significantly higher attenuation than

3 ml/sec for venous enhancement pulmonary emolus (green)

- After 70 sec delay: 40 ml contrast +
60 ml saline at 4 ml/sec for CT pulmonary
angiography scan

+ 320 mgl/ml

40 50 60 70 80 ag 100 110 120 130 140

CLINICAL BENEFIT

Acquisition console
- lodine (Water) images
+ GSI DataFile

Post-processing console
+ GSIVolume Viewer
« lodine distribution maps

- Spectral attenuation curves
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GSI Pulmonary Angiogram

Bilateral PE’s - lodine (Water) Map demonstrates lodine Perfusion
defects

Testimonial by Dr. Damian Tolan
Leeds Teaching Hospitals NHS Trust, UK

- 45-year-old female
- Shortness of Breath.
Admitted via A & E for exclusion of

Pulmonary Embolism

* GSI

+ 0.6 seconds

* 360~mA

 Pitch 1.375

- Standard

» GSI ASiR 60%

» 55 keV Data File
« lodine (Water)

- DFOV 43.8

* DLP 326 mGy.cm

+ 90 ml at 3 ml/sec + 20 ml Saline flush
at 3 ml/sec
* 350 mg/ml

Acquisition console

- lodine (Water) images o e e
Coronal MD lodine (Water) Axial MD lodine (Water)

- 55 keV Monochromatic images with colour overlay with colour overlay

« 45 keV Monochromatic images
» GSI Data File

Post-processing console CLINICAL BENEFIT

» GSI Volume Viewer

- lodine (Water) images
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GSI Pulmonary Angiogram

Bilateral PE - Infarcted lower Left Lobe - lodine Perfusion Deficient

demonstrated

Patient History

25-year-old male

Increasing shortness of breath

Acquisition

GSlI

0.5 seconds
360~mA

Pitch 1.375
Standard

GSI ASiR 60%
55 keV Data File
lodine (Water)
DFOV 36

DLP 242 mGy.cm

Injection

80 ml at 3 ml/sec + 20 ml Saline flush at
3 ml/sec
350 mg/ml

GSI Data Management

lodine (Water) images

55 keV Monochromatic images
45 keV Monochromatic images
GSI Data File

GSI Volume Viewer

lodine (Water) images

Testimonial by Dr. Damian Tolan
Leeds Teaching Hospitals NHS Trust, UK

Axial Lung

Coronal Mono 55 keV & lodine (Water) MD image with colour overlay

CLINICAL BENEFIT
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Pulmonary embolism suspicion
Benefits of low keV monochromatic image

» 40-year-old patient

* Lung cancer

- Severe dyspnea, EP suspicion

+ GSI Assist

- CTDI,: 9.03 mGy

* DLP: 310 mGy-cm
 Acquisition timing: 1.7 sec

« 25 ccat 2.5 cc/sec
* 350 mg/ml

Acquisition console

» 100 kVp-like images
» Monochromatic images at 45 keV

* lodine map

Post-processing console
» GSI Volume Viewer

* PACS

Testimonial by Dr. Raquel Cano
University Hospital Quirénsalud, Madrid, Spain

ROI 1 m=198

=268 ROI1: m=447

Av=2318 = M=G00 -
g, Av=527.8 "

: o P
lodine map Mono 45 keV

CLINICAL BENEFIT




Pulmonary embolism assessment in patient
on therapy

Benefits of material decomposition imaging

- Male, 44-year-old, basis right hemi-thorax

Testimonial by Dr. Vaudano
San Giovanni Bosco Hospital (Turin) Italy

- Xray suggest BPCO, antibiotic therapy
and patient left

» 10 days later, edema with left leg pain:
doppler showed PVT without dyspnea
and thorax pain

» PA CTA showed massive right PE

» Ptunderwent therapy and follow-up one

year later to evaluate perfusion problems

» GSl acquisition showed hypoperfusion
of right postero-inferior lobe not visible
with traditional acquisition

- GSI
* Tube current 640 mA

- Rotation time 0.5 sec

Ex: 11 Sep 2017

« Slice thickness 1.25 mm
Spectralr HU Curve

» Collimation 40 mm
- Beam pitch 1.531:1

- SmartPrep on pulmonary arteries

+ 60 ml at 5 ml/sec + 60 cc + 40 ml of saline
flush at 5 ml/sec
* 400 mgl/ml

CLINICAL BENEFIT

Acquisition console
- lodine (Water) images
» GSI Data File

Post-processing console
+ GSIVolume Viewer
- Dual-phase lodine distribution maps

- Spectral attenuation curves




Follow-up after embolization of a pulmonary
arteriovenous malformation (rRendu-Osler disease)
Benefits of metal artefact reduction on coils

» 73-year-old patient

- Rendu-Osler disease follow-up

* Right/Left shunt seen at the
echocardiogarphy

- Endovascular embolization indication

- GSl Assist
« Arterial timing
+ CTDI_: 7.40 mGy

» Acquisition timing: 3.2 sec

+ 90 ml - 3 ml/sec lodine

+ 20 ml - 3 ml/sec Saline

Acquisition console
» Multi-energy images
» Monochromatic images at 60 keV + MAR

Post-processing console
» GSI Volume Viewer

* PACS

Testimonial by Dr. Mostafa El Hajjam
Ambroise Paré Hospital, Boulogne-Billancourt, France

Diagnostic conventional Post embolization conventional
imaging imaging

Monochromatic 60 keV + MAR lodine - map

CLINICAL BENEFIT




CTA of the Lower Limb Arteries on moderate
renal insufficiency
Benefits of a Fast Vascular Imaging GSI with 60 ml of iodine at 65 keV

Testimonial by Dr. Alain Prouvé
Saint-Augustin Clinic, Pessac, France

Mono 65 keV
» 75-year-old patient

» Moderate Renal Impairment
« Follow-up for diffuse arteriopathy

« Challenge: iodine volume

» GSI Assist
- Fast lower limb arteries Acqusition
» ASiR: 60%

- Biphasic injection
+ 60 ml at 2.5 ml/s lodine
* 40 ml at 1.5 ml/s Saline

Acquisition console
» Monochromatic images at 65 keV
* MAR: Metal Artefact Reduction

Post-processing console

» GSI Volume Viewer

» Autobone Xpress lower limb arteries
- AWS & AW
* PACS

Mono 65 keV Mono 65 keV

CLINICAL BENEFIT
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Coil Embolization of left ACl Aneurysm - Post
Interventional Cranial Spectral CT with MAR
for Metal Artefact Reduction

Testimonial by Prof. Dr. Miiller-Hilsbeck
DIAKO Hospital, Flensburg, Germany

« Patient in her 40s acute subarachnoidal
hemorrhage

* Hunt & Hess Il at rupture of
PCom-aneurysm left side. Known Factor
V-disease with recurrent thrombosis,
present thrombosis of left subclavian

artery

+ 1.0 seconds

+ 550 mA

» GSI ASiR 40%

 Preset 30

+ 2.5-20 mm Collimation
« lodine (Water)

« CTDI : 49 mGy

* DLP 784 mGy.cm

Acquisition console »"r‘ \\,_ _-"'j ’/
- lodine (Water) images post Coiling GSl scan 65 keV non MAR GSl scan 65 keV with MAR

» 65 keV monochromatic images
+ GSl Data File

3D VR interventional Angiography

CLINICAL BENEFIT

Post-processing console
+ GSICCT
- lodine (Water) images
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PUTTING INTO PRACTICE

ONCOLOGY AL

ASERPAESS!

Testimonial by Prof. FERRETTI - MD & Chairman at Grenoble University Hospital - France

Thanks to the trust and proximity of our application engineer and the
implementation of the PACS, we are serenely making progress in the
use of our scanner and in our practices.

Which are the clinical applications in the thorax impacted since the
upgrade of your Revolution CT?

» The diagnosis of Pulmonary Artery Hypertension with chronic thrombosis
and percutaneous interventional guidance in the disobstructive treatment of
chronic peripheral thrombosis of the pulmonary artery (Dr. Frederic Thony and
Dr. Héléne Bouvay - Thesis). lodine vs Water mapping is very useful for locating
infusion abnormalities and helping this pre-treatment anatomical identification.

» The evaluation of PAH is done only in GSI in our service (Dr. Jankowski and Team).

¢ In some types of CAP Oncology acquisition, we use a new bi-phasic injection protocol to optimize the
pulmonary arteries and the portal vein opacification in a single portal passage. As a result, GSI is an
undeniable gain inthe embolus research and the tumor disease monitoring (RECIST 1.1) at Iso-Dose.

* And clearly, the acute pulmonary embolism diagnosis and parenchyma impact
visualization (perfusion abnormalities: Pulmonary Scintigraphy Like)

Spectral acquisition is also used by my vascular team in all abdominal aortic
examinations.
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PUTTING INTO PRACTICE CHRU

ONCOLOGY

Besancon

centre hospitalier régional universitaire

Testimonial by Dr. CALAME - Radiologist at Besancon University Hospital - France

“ At the University Hospital of Besangon, we are now performing a GSI
acquisition for all hepatic and pancreatic arterial studies in our patients.

Hepato-gastroenterology activity has an important place in the University
Hospital of Besancon.

More than ever, imaging plays a key role in the consideration and strategy of
patients care coming from this field.

In hepatic pathologies, arterial enhancement is a key point, both for lesion
characterization and for detection of hepatocellular carcinoma lesions.

Regarding pancreas, the arterial time is essential both for the assessment of pancreatic adenocarcinoma
(precise delineation of the tumor and its extension) and for the diagnosis and follow-up of Intraductal
Papillary Mucinous Neoplasms of the pancreas (research of abnormal enhancement within ductal
dilatation).

For these indications, spectral imaging obviously offers real added value by providing
a daily boost of confidence in the arterial enhancement analysis. At the University
Hospital of Besancon, we are now performing a GSI acquisition for all hepatic and
pancreatic arterial times in our patients.

21
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Spontaneous nasal liquorrhea

Determining bone damage of the skull base with GSI cisternography

Patient History

Female, 49-year-old
Pre-surgery CT cisternography for
bone defect determination & surgery

planning

Acquisition

Head: GSI-9
Rot0.5s

20 mm

Pitch 0.984: 1.375:1
GSI ASiR: 40% DI: 56

Prone position

Injection

Intrathecal injection 15 ml @ 300 mg/ml
GSI| Data Management

GSI Data File

GSl Volume Viewer
MD Calcium (lodine) & lodine (Calcium)

& fused images

Testimonial by Dr. Alexander Antonenko
Republican Research and Clinical Center of Neurology
and Neurosurgery, Minsk, Belorussia

MD lodine (Ca) axial:
1 lodine, 2 -excluded Ca, 3 - air

MD lodine (Ca) fused with conventional
axial
1 - lodine spot near pathological
bone aperture

CLINICAL BENEFIT

MD lodine (Ca) coronal: 1 lodine in
pathological bone aperture

MD lodine (Ca) fused with conventional
coronal

1 - lodine spot in pathological
bone aperture

22
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ENT oncology

Benefits of 55 keV monochromatic imaging and lodine density

- Patient suffering from odynophagia

- Prior carcinoma of the esophagus
and recurrent carcinoma oral cavity
and epiglottis

» Implementation of MED-EL brand
cochlear implants

+ GSl follow-up

+ GSl Assist
- ASiR: 60%
* Detail

- DLP 579

+ 1%t Time Impregnation
« 2" Arterial

Acquisition console

» Monochromatic images at 65 keV
« lodine (Water) images

» VIEW images

Post-processing console
* MPR/ GSI Viewer

» GSI Volume Viewer

- PACS

Testimonial by Prof. Jean Rousset

Military Teaching Hospital Clermont Tonnerre, Brest, France

Mono 55 keV

CLINICAL BENEFIT

lodine image




Local recurrence of laryngeal squamous cell carcinoma with anterior
commissure involvement after surgery and chemo-radiation therapy

Differentiation from laryngeal edema and surgical residual sign using
monochromatic images and iodine maps from a GSl scan

Testimonial by Dr. Lorenzo Faggioni

ABS 5L University Hospital of Pisa, Italy

A 64-year-old man had been diagnosed
with laryngeal squamous cell carcinoma
and treated with partial laryngectomy
and adjuvant chemo-radiation therapy.
One year later, he complained about
worsening laryngeal discomfort and
hoarseness, and endoscopic inspection
revealed narrowing of the glottic lumen
with diffuse edema and anterior mucosal
abnormality. A contrast-enhanced CT
examination of the neck was performed
due to suspicion of disease recurrence

Acquisition

GSl acquisition

Cranio-caudal scan with highest pitch
(1.375:1) to minimize potential motion
artefacts

70-sec scan delay after beginning of

contrast injection

Color-coded iodine map showing tumor
. . extent (blue dashed line).
Injectlon Notice bilateral glottic edema (yellow
dashed line) and post-surgical focal
interruption of thyroid cartilage
(green arrow) with no increased
3 ml/sec iodine content

100 ml contrast + 40 ml saline flush at

lodixanol 320 mgl/ml

Volume rendering image showing cartilage erosion
due to anterior commissure cancer (red arrow)

GSI Data Management vs post-surgical discontinuity (green arrow)

lodine (Water) images CL' NICAL BEN EFIT

GSl Data File

GSI Volume Viewer
Monochromatic (60 keV) images

lodine distribution maps
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Pulmonary lesion follow-up

Benefits of iodine map images

» 61-year-old patient
* Hip pain

- Dyspnea

» Weight loss

* Lung cancer

+ GSI Assist
« CTDI : 9.03 mGy
* DLP: 310 mGy-cm

» Acquisition time: 1.7 sec

- 80 mlat 3 ml/sec
* 350 mg/ml

Acquisition console
» 100 kVp-like images
- Monochromatic images at 45 keV

* lodine map

Post-processing console
+ GSI Volume Viewer
« PACS

Testimonial by Dr. Raquel Cano

University Hospital Quirénsalud, Madrid, Spain

WA 2

100 kVp-like

CLINICAL BENEFIT

lodine image




Pulmonary lesion follow-up
Benefits of iodine map images combined with MAR

» 72-year-old patient
+ Multiple myeloma follow-up

» Neck-Chest- Abdomen- Pelvis

» GSIl Assist

« CTDI :5.58 mGy / DLP: 246 mGy-cm
- CTDI :6.85 mGy / DLP: 295 mGy-cm

+ Acquisition timing: 3 sec

- 80 mlat 3 ml/sec
* 350 mg/ml

Acquisition console

» 100 kVp-like images

- Monochromatic images at 55 keV
- lodine map

» Multi-energy images

Post-processing console
» GSIVolume Viewer
+ PACS

Testimonial by Dr. Raquel Cano

University Hospital Quirénsalud, Madrid, Spain

CLINICAL BENEFIT




GSI Xtream Lesion detection in Breast Cancer
Follow-up

Testimonial by Dr. Raquel Cano
University Hospital Quirénsalud, Madrid, Spain

- Patient BMI 34-year-old known
for breast cancer

» Cancer staging with chest, abdomen,

pelvis 2-phase study

» Scan type GSI 80 mm helical
- Rotationtime,s 0.8

« Pitch 0.992

 Slice, mm 1.25 mm

° mA 520/480

- Noise index 20/19

- Kernel GSI Std/Bone+

« ASiR-V, % 40

- CTDI, mGy 20.18

<

b, %,

* DLPmGy xcm 908 h ~——
v 5. Y
-

Acquisition console

100 kVp-like

» 120 kVp-like images
» Monochromatic images at 55 keV
- lodine map

» Multi-energy images

Post-processing console

+ GSIVolume Viewer ?‘ \ a s .
. PACS el e VI o ) £ e T N
MD Fat (Water) MD lodine (Water)

CLINICAL BENEFIT




Follow-up of operated hepatocholangiocarcinoma

Benefits of monochromatic imaging at 65 keV

- 76-year-old patient

- Hepatocholangiocarcinoma on
hepatitis C liver

 Left hepatectomyin 2017

- GSI Assist

- Late arterial phase

» ASiR: 30%

- CTDI,: 7.62 mGy NRD CTDI_: 20 mGy
* DLP: 467 mGy-cm

- Portal Phase

+ 90 ml at 3.5 ml/sec lodine

+ 30 ml at 2.5 ml/sec Saline

Acquisition console
» Monochromatic images at 65 keV
- MD images in lodine (Water)

+ Multi-energy images

Post-processing console
+ GSI Volume Viewer & GSI Viewer
- PACS

Testimonial by Dr. Magaly Zappa

Beaujon APHP Hospital, Clichy, France

Portal

CLINICAL BENEFIT




Pancreatic Duct Adenocarcinoma
Better detection and lesion conspicuity with GSI

Testimonial by Prof. Alain Luciani
Henri Mondor University Hospital, Créteil, France

* 64-year-old patient referred for
pre-operative evaluation of a suspicious
hypodense lesion of the pancreatic
isthmus

» Multiphasic CT acquisition performed
with GSI . . : :

- Late arterial phase with GSI and ; ' ; : { | F - n ;

MD lodine maps MD lodine image with hypo-perfused tumor

* GSI

* 400 mA

- Rotation Time 0.8 s

* Pitch 0.992:1

- Speed 100 mm/s

- Patient BMI 35

« Abdomen pelvis DLP 780 mGy.cm

* 90 ml 3 ml/sec
> 350 mg/ml

Acquisition console

- lodine (Water) images
» 50 keV

« Virtual Unenhanced CLINICAL BENEFIT

+ GSI DataFile

Post-processing console

+ GSIVolume Viewer




Follow-up of acute pancreatitis after 3 months

Benefits of 55 keV monochromatic imaging

Testimonial by Dr. Paul Calame
Besancon University Hospital, France

- 55-year-old patient

 Previous non-severe acute
pancreatitis (AP)

« Atthe time of the initial AP scan, the CT
showed an unobstructed dilatation
of the pancreatic duct

- Etiological assessment at 3 months

+ GSl Assist
- Pancreatic arterial time
+ ASiR-V: 30%

+ 120 ml at 4 ml/sec lodine
+ 20 ml at 4 ml/sec Saline
» 1.5 ml/kg lodine

Acquisition console

» 77 keVimages
» Monochromatic images at 55 keV

- Images in lodine (Water)

+ Multi Energy images r % 4 \ ' o _ '- : A
Post-processing console Curved: 55 keV
+ GSI Volume Viewer & GSI Viewer

* PACS

CLINICAL BENEFIT




Breast Cancer

Benefit of the GSI application

» A 37-year-old woman with a newly
diagnosed breast cancer detected with
mammography and US in the upper inner
quadrant. Biopsy revealed an IDC: ER/PgR
90/30%, Her 2/neu:2+ and Ki67 of 60%.
Breast MRI was not performed because
of claustrophobia whereas a whole body
staging CT was performed because of
the high value of Ki67

» Acquisition parameters

» Thorax (GSI)

- Rapid kVp switching 80/140

 Tube current 640 mA

- Rotationtime 0.6 s

« Slice thickness 2.5 mm Collimation 40 mm
- Beam pitch 0.938,R1 0.8 mm

- Late arterial phase (50 sec)

abdomen (conventional CT)

- 100 ml at 4 ml/sec (1.5 mi/kg) +
40 ml of saline flush at 3 ml/sec

 Concentration: 320 mg/ml

Acquisition console
« lodine (Water) images
+ GSl Data File

Post-processing console
+ GSIVolume Viewer
» Dual-phase lodine

- Distribution maps

Testimonial by Prof. Maria Antonietta Mazzei

University of Siena, Italy
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Follow-up of a Neuro Endocrine Tumour (NET)
Benefits of monochromatic imaging at 60 keV

Testimonial by Dr. Magaly Zappa
Beaujon APHP Hospital, Clichy, France

- 59-year-old patient

- Neuro Endocrine Tumour (NET) Grade 2

» Cephalic Duodenopancreatectomyin 2012

» Comparison between two CTs 6 months
apart for evaluation of Somatostatin

analog therapy showing stability of
secondary hepatic lesions

+ GSIl Assist

- Late arterial phase

« ASiR: 30%

* CTDI : 3.76 mGy NRD CTDI_: 20 mGy
* DLP: 705 mGy-cm

Mono 60 keV
» 150 ml at 4 ml/sec lodine

» 30 ml at 3 ml/sec Saline
» 2 ml/kg (Oncology)

Acquisition console
» Monochromatic images at 60 keV
- lodine (Water) images

» Multi-energy images lodine image lodine image

Post-processing console
+ GSIVolume Viewer & GSI Viewer
+ PACS

CLINICAL BENEFIT




CAP oncological monitoring and post-radio
frequency control in GSI

Benefits of monochromatic imaging at 55 keV and in material density lodine

» 60-year-old patient BMI 25

- Follow-up for an operated kidney cancer
with pulmonary metastases

- Radio frequency of metastasis (indication
following PET/CT)

+ GSIl Assist

« Slices Thickness 2.5 and 1.25 mm
« Pitch: 1.53:1 (HyperDrive)

+ ASiR-V: 60%

« CTDI : 3.76 mGy

* DLP: 276 mGy-cm

» Multiphasic injection

+ 95 ml at 3 ml/sec lodine
* Pause 32 sec

= 15 ml at 3 ml/sec lodine

+ 20 ml at 3 ml/sec Saline

Acquisition console
» Monochromatic images at 55 keV
and 77 keV
- lodine (Water) images
» VUE Virtual unenhanced images
- Water (Calcium) Bone Metastases images

» Multi-energy images

Post-processing console
- PACS

Testimonial by Prof. Gilbert Ferretti
Grenoble University Hospital, France

Pulmonary arteries 55 keV lodine image

CLINICAL BENEFIT




Post-chemo follow-up embolization

of hepatocellular carcinoma
Benefits of monochromatic imaging at 55 keV and lodine (ASiR-V 60%)

- 56-year-old patient

- Hepatocellular carcinoma

- Suspicion of evolutionary tumor
recurrence (near a thermodestuction
zone)

» Hyperselective chemo-energetic
session

+ GSl Assist

- Arterial and Portal Phase
» ASiR-V: 60%

© 0.625 mm

- 90 ml at 3.0 ml/sec lodine
+ 30 ml at 2.0 ml/sec Saline

Acquisition console
» Monochromatic images at 55 keV
- MD lodine (Water) images

- Multi-energy images

Post-processing console
+ GSI Volume Viewer & GSI Viewer
« PACS

Testimonial by Dr. Madleen Chassang and Prof. Patrick Chevallier
LArchet 2 Hospital, Nice, France

( i \

Volume Rendering 77 keV

'.

Volume Rendering 55 keV
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Hepatic Calcified Metastasis in Colon Cancer

Lesion characterization with GSI MD

- Male, 47-year-old

- Follow-up of Colon Cancer with treated
hepatic Mx

« Arterial Chest and Portal Abdo-Pelvis
with GSI Oncology protocol

- BMI 31

Chest-Liver Arterial phase

+ kV GSI; Pitch 0.992; Rot 0.6 s

» GSI Assist with NI 20; mA 480,
DLP 491 mGy-cm

Abdo-Pelvis Portal Phase

+ kV GSI; Pitch 0.992; Rot 0.6 s

» GSI Assist with NI 19 ; mA 480,
DLP 840 mGy-cm

+ 90 ml C + 30 ml SF at 3 ml/sec
» 300 mg/ml

Acquisition console

« kvp like (100-120)

* MC55 keV

= MD lodine (W)

- MD Fat (W)

+ MD Calcium (1) & lodine (Ca)
+ GSI Data File

}

¥
Portal kVp-L 120

Testimonial by Dr. Raquel Cano
University Hospital Quirénsalud, Madrid, Spain

Arterial
kVp-L 100

@ MD Calcium (1)

MD lodine (Ca) MD Calcium (lodine)
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PUTTING INTO PRACTICE
MATERIAL DECOMPOSITION CHU

GRENOBLE
ASERPAESS!

Testimonial by Prof. FERRETTI - MD & Chairman at Grenoble University Hospital, France

implementation of the PACS, we are serenely making progress in the
use of our scanner and in our practice.

“ Thanks to the trust and proximity with our application engineer and the

What brings the Revolution CT in your medical imaging department?

At the arrival of our Revolution CT, my first thought was to develop the thoracic
Ultra Low Dose (ULD) thanks to Gemstone Clarity detector coverage and the new
iterative reconstruction system ASiR-V.

The 0.24 mGy CTDI,,, acquisitions, that are less than 10 mGy-cm DLP for a
30 cm average volume acquired, allow us to routinely control our patients with
cystic fibrosis and pneumonia.

We are currently finalizing a clinical research protocol with Doctor Marie Ludwig about the equivalence of
nodule detection in ULD vs Standard (100 mGy-cm) exams.

Which are clinical applications impacted since the upgrade of your Revolution CT in GSI Xtream?

In my area and anatomic specialty: thorax. | identified possible acquisitions in GSl routine in and for my service.
Such as:

» Quantitative evaluation ofiodine in nodulesin py/cm?afterradiofrequencytreatment
to follow the necrotic evolution and the therapeutic success of the targeted nodule.
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PUTTING INTO PRACTICE
MATERIAL DECOMPOSITION

Groupe hospitalier
Paris Saint-Joseph

Soigner, accompagner, nnover, former

Testimonial by Dr. ZINS - Head of Service in Saint-Joseph Hospital, Paris, France

“ Spectral imaging is here to stay like T1 and T2. In Saint-Joseph Hospital,
we did a rapid implementation of this new technology without impact in
our workflow.

Spectral imaging at the heart of abdominal pathologies

For some months now, we have rapidly and systematically implemented spectral
imaging to manage the abdominal emergencies in our hospital. It is an added
value to the diagnosis that directly influences the nature of the treatment (medical
or surgical).

This new technology has clinical benefits in our emergency procedure and in oncology. Indeed, it allows the
improvement of lesion detection and digestive walls enhancement study while maintaining good image
quality.

Here are some examples of GSI applications implemented within my medical imaging department:
e Pancreatic cancer stage diagnosis and assessment: the ability to study images at different keV can
certainly improve the diagnosis of peri-nerve extensions in small vessels, a significant risk factor of wrong

diagnosis and postoperative recurrence.

* Abdominal emergency diagnosis: quality of bowel wall enhancement study in the
case of acute cholecystitis, walls loop analysis in a context of intestinal obstruction...

In case of metallic artefacts, the addition of the MAR technology allows a betteranalysis
of the concerned area.
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Spectral imaging in diffuse ischemic Colitis

Testimonial by Dr. Marc Zins
Saint-Joseph Hospital, Paris, France

+ 63-year-old female coming to the
emergency ward for a diffused
abdominal pain and in a state
of shock. CT was requested in
the context of gastro-intestinal

emergency

» 140kV, 275 mA

« Slice thickness 0.625 mm

» Without contrast, Arterial, Portal
* DLP: 1128 mGy.cm

Acquisition console

- Two data sets acquired at 80
and 140 kV by a single X-ray Tube

- GSI Data File

Post-processing on Advantage
Window Workstation
» Load the multi-energy level data set

In GSI Volume Viewer
= Analyze the iodine (Water) map and
compare the 60 keV with the 40 keV

images

CLINICAL BENEFIT




GSI Xtream Abdominal pain after renal surgery
(1/2)

Testimonial by Dr. Raquel Cano
University Hospital Quirénsalud, Madrid, Spain

- Patient known for renal cancer, surgery

- Abdominal pain

» Scan type GSI 80 mm helical

- Rotationtime,s 0.8

« Pitch 0.992
 Slice, mm 1.25 mm
* mA 230

> Noise index 20
 Kernel GSI std
» ASiR-V, % 40

- CTDI,_, mGy 8.83

* DLP mGy x cm 310/416

Acquisition console

» 120 kVp-like images
- Monochromatic images at 55 keV
* lodine map

* Multi-energy images

Post-processing console
» GSI Volume Viewer
+ PACS

MD lodine (Water) MD lodine (Water)

CLINICAL BENEFIT



GSI Xtream Abdominal pain after renal surgery
(2/2)

Testimonial by Dr. Raquel Cano
University Hospital Quirénsalud, Madrid, Spain

- Patient known for renal Cancer,

surgery

» Abdominal pain

» Scan type GSI 80 mm helical

- Rotationtime,s 0.8 v o -t T
- Pitch 0.992 P - o\ 4 H_a Wy

» Slice, mm 1.25 mm e A £y £ i C 55 keV

- mA 230 P>, g - ' 3

» Noise index 20

« Kernel GSI std

» ASiR-V, % 40

- CTDI,,, mGy 8.83

* DLPmGyxcm 310/416

Acquisition console

* 120 kvip-like images H

+ Monochromatic images at 55 keV

« lodine map

- Multi-energy images

Post-processing console
» GSIVolume Viewer
+ PACS

CLINICAL BENEFIT




Assessment of a Pulmonary Hypertension

Benefits of monochromatic imaging at 55 keV and lodine images

» 73-year-old patient
* Follow up for Pulmonary Hypertension

- Assessment before intervention

» GSI Assist

« Pitch: 1.53:1 (HyperDrive)
» ASiR-V: 60%

* CTDI : 7.4 mGy

* DLP: 289 mGy-cm

* 45 ml at 4 ml/sec lodine

+ 30 ml at 3 ml/sec Saline

Acquisition console

» Monochromatic images at 55 keV
and 77 keV

- lodine (Water) images

» VUE Virtual unhenanced images

» Multi-energy images

Post-processing console
- PACS

» GSIVolume Viewer

Testimonial by Prof. Gilbert Ferretti
Grenoble University Hospital, France

Nuclear Medicine

B Y

Mono 55 keV . Mono 55 keV
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GSI Hands Case of polyarthralgia

Benefits of calcium/urate decomposition

Dual energy CT (spectral imaging) has unique applications in musculoskeletal imaging. DECT with simultaneous acquisition at
two energy levels (80 and 140 kVp) allows assessment of difference in tissue absorption and thus a non-invasive determination
of chemical composition of said tissues. Clinical examination is challenging in patients with advanced and mixed disease.

It can be difficult to determine if gout exists alone or in combination with calcium pyrophosphate disease or other arthropathies.
Similarly, physical examination is limited in its assessment of whether there has been superadded calcium deposition in soft
tissues due to gouty nephropathy versus a typical uric acid tophus. Conventional imaging (x-ray, US, CT and MRI) can also be non
specific in such cases as amyloid deposition, PVNS, CPPD/RA as well as indolent infectious processes such as TB can result in
similar appearing findings of a soft tissue mass/pannus causing osseous erosions.

» 39-year-old male diagnosed with

Testimonial by Dr. Nina Marshall
Cork University Hospital, Ireland

gout 8-years ago but defaulted from
follow up to re-present 6 months
ago. He has been non compliant with
medication thus far due to difficulties
with side effect profile. CT was to
determine if his arthropathy was
purely gout, other erosive elements

or chronic tophaceous

- GSI40

» 0.6 seconds
* 360~mA

« Pitch 0.984 N W S
 Detail Calcium (Uric Acid)

- GSI ASIR 40%

» 70 keV Data File

« Uric Acid (Ca) & Calcium (Uric Acid)
* DLP 250 mGy.cm

Acquisition console

CLINICAL BENEFIT

= 70 keV Monochromatic images
« Calcium (Water) & Water (Ca)
+ GSI Data File

Post-processing console

+ GSIVolume Viewer

= Calcium (Uric Acid) & Uric Acid (Calcium)
» Volume Rendered images




Preoperative non-invasive identification and
mapping of iron/hemosiderin deposits in
tenosynovial giant cell tumor (TGCT)/pigmented
villonodular synovitis (PVNS)

» 35-year-old woman

+ 1-year history of non-traumatic
gradual painful swelling of the first ray
of the left foot

« Physical examination reveals a firm,
slightly tender mass in the medial
plantar soft tissues

- Laboratory investigations are normal

- Discovery CT750 HD scanner
with GSI technique

- Gantry revolution time, 0.8 s

- Beam pitch, 0.516:1

- CTDI,: 15.8 mGy

+ Scan FOV, 32x32 cm?

Acquisition console

» GSl datafile

- Display FOV, 20x20 cm?

- Section thickness/interval,
0.625/0.312 mm

- Standard kernel

- ASiR 50%

Post-processing console

+ 1) Automatic bone removal

- 2) Semi-automated volumetric tumor
segmentation

« 3) Two-basis material decomposition
(Iron/Water) with color coding

Testimonial by Dr. Fabio Becce
Lausanne University Hospital, Switzerland

3D volume-rendered dual-energy CT images of the left foot illustrate the presence
of iron (hemosiderin) material (color-coded in dark blue) within the tumor
(color-coded in aqua) involving the distal synovial sheath of the flexor hallucis
longus tendon, suggestive of TGCT, also referred to as PVNS

Histopathology confirmed
intra- and extra-cellular hemosiderin
deposits (Prussian blue stain)

CLINICAL BENEFIT
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Combined preoperative assessment of
intra-articular lesions and bone morphology with
dual-energy CT arthrography

Testimonial by Dr. Fabio Becce and Dr. Patrick Omoumi
Lausanne University Hospital, Switzerland

« 27-year-old man

- Presents with persistent right knee
pain

- History of right tibial shaft fracture
treated with intramedullary nailing

- Discovery CT750 HD scanner
with GSl technique

- Gantry revolution time, 0.7 s

- Beam pitch, 0.984:1

« CTDI : 15.8 mGy

+ Scan FOV, 32x32 cm?

« Intra-articularinjection of 5 ml
Contrast media (300 mg I/ml) diluted
with 10 ml saline and 5 ml bupivacaine
hydrochloride 0.25%

Acquisition console

- GSl datafile

- Display FOV, 20x20 cm?

- Section thickness/interval,
0.625/0.625 mm

- Standard kernel

» ASiR 50%

Post-processing console

+ Automatic contrast medium (iodine)
removal (or two-basis material
decomposition (lodine/Water) with
color coding)

Axial CT images of the right knee. Both

contrast-enhanced (C

ogram) and virtual

non-contrast (non-iodine) CT images can be reconstructed from a single dual-energy CT scan

Corresponding 3D volume-rendered dual-energy CT images. The diluted intra-articular
iodinated contrast medium (color-coded in pink) can be automatically removed
from the joint cavity to provide a virtual non-contrast 3D CT dataset

CLINICAL BENEFIT




Bone Marrow Edema detection

Benefit of the GSI application

Testimonial by Prof. Dr. U. Teichgraber
Institute for Diagnostic & Interventional Radiology - IDIR
Jena University Hospital, Germany

« 77-year-old female patient after a bicycle

accident was referred to ER dept with
suspicious fracture in right knee
- Patient underwent CT scan using the

Gemstone Spectral Imaging technique

* GSI 40 mm helical

Mono 110 keV Bone +

 Rotationtime 0.8 s
» Pitch 0.516

« Slice 0.625 mm

- mA 190

> Noise Index 30

- Kernel GSI Std/Bone+
> ASiR-V % 60/40

« CTDI,: 14.0 mGy

* DLP mGy x cm 366

- BMI 28

Acquisition console

- HAP (Water) images
- Bone+ images

+ GSI Data File

Post-processing console
+ GSI Volume Viewer MD Water images showing hypderdense edema area

- MD images HAP / Water

» MD colour overlay

CLINICAL BENEFIT
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Bone marrow edema in trauma of the hip

Testimonial by Dr. Phan Catherine
Saint-Antoine Hospital, Paris, France

» 33-year-old man coming to the
emergency ward for a hip pain secondary
to a bike fall. Elective pain of the
proximal part of the femur with limping
gait. CT was requested to rule out
fracture of the femoral neck

* 140 kV, 22 mAs

« Slice thickness 0.625 mm
» Without contrast media
* DLP: 1576 mGy.cm

Acquisition console

» Two data sets acquired at 80 and 140 kV
by a single X-ray Tube

+ GSI Data File

Post-processing on Advantage Window

Workstation

- Load the multi-energy level data set
In GSI Volume Viewer

- Analyze and compare the Water/ HAP
and HAP/Water images and define
edema related to bone bruise

- Distribution maps

CLINICAL BENEFIT
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Post-embolization control of vertebral metastasis
Benefits of monochromatic imaging higher than 110 keV

» 63-year-old patient

* Follow-up for right kidney
adenocarcinoma

+ Post-embolization T11 metastasis
control

« Laminectomy and release of the root
canal

- Osteosynthesis

* GSIfromT8to L1

+ ASiR: 30%

+ CTDI : 22.57 mGy NRD CTDI_: 45 mGy
* DLP: 451 mGy-cm

Acquisition console

- QC

» Monochromatic Images at 110 keV
» Monochromatic images at 70 keV

» Multi-energy images

- Discs and vertebrae

Post-processing console
» GSI Volume Viewer & GSI Viewer
- PACS

Testimonial by Dr. Adrian Kastler
Grenoble University Hospital, France

4 yarhmy " ymg

i EIEEE———
Mono 110 keV T11

Mono 70 keV
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Cochlear implants
Benefits of high keV and MAR monochromatic imaging

Testimonial by Dr. Arnaud Attyé
Grenoble University Hospital, France

- 60-year-old patient
 Profound deafness
» Placement of cochlear implants

« GSl scan control

Cone Beam CT: Implant in Cone Beam CT: Implant with
+ GSI Assist tympanic position translocation in vestibular position

« CTDI_: 66.9 mGy
+ ASiR: 40%
- Bone Plus

Acquisition console

- Monochromatic images at 120 keV i AU Y
. HR/HD ASIR: Difficulty of study of the

* Monochromatic images at 120 keV intra-cochlear position of the implant
+ MAR

- Reconstruction of each ear

Post-processing console
- MPR
« PACS
-:‘ —
.
. ' o § - -

GSI Bone Plus 120 keV: Localisable GSI Bone Plus 120 keV: Localisable
implant in intratympanic position implant in intravestibular position

CLINICAL BENEFIT




Better visualization of prosthesis
Benefits of imaging at 110 keV and 110 keV + GSI MAR

Testimonial by Dr. Jean-Louis Bertrand
Perpignan Hospital Center, France

- 65-year-old patient

 Follow-up for recurrent subluxation
of a hip prosthesis

- Radiofrequency of a metastasis
(indication following PET/CT)

Mono 110 keV Mono 110 keV + GSI MAR
+ GSl Assist

« Slices Thickness 0.625 mm
* Pitch: 0.516:1

 Kernel: Bone Plus

« ASiR-V: 30%

Acquisition console
» Monochromatic images at 110 keV
» Monochromatic images 110 keV

+ GSI MAR

Post-processing console
e\
« PACS

Mono 110 keV Mono 110 keV + GSI MAR
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GSI: Delivering Value Based Care

Example findings from peer reviewed GSI publications™

Low keV images can reduce iodine
load by at least 50%

Improves liver lesion detection
17% and kidney lesion
characterization 12%

6x reduction in non-diagnostic
scans with GSI MAR

benefitting patients with
compromised renal function4°

reducing unnecessary follow-ups*?

enhancing evaluation of metal implants
and adjacent bone or tissue®’

Pulmonary CT Aortography (no Liver Lesion Detection after transarterial Periprosthetic Imaging, Rate of Non-Diagnostic
Angiography difference in CNR or chemoembolization (TACE), Specificity? Studies®
Imaging, Total SNR), Total lodine, g°
lodine, g* Liu, 94.4% Reynoso,
2016 2016 %
50%
70%
Kidney Lesion Characterization, Specificity®
M i T
15 2017
120-kvpCT W GSI 120-kvpcT W GSI
(CNR 14.4) (CNR19.2)
B GSI Conventional CT
Dong, 2013 Shuman, 2017

2.3x higher average 100% Sensitivity and 99.7% 100% detection by uric acid
tumor attenuation Specificity for uric acid stones,® (calcium) mapping
& atomic number for stone
composition

NS NS NS

for increased tumor conspicuity for faster and simplified for non-invasive
and improve tumor evaluation® diagnosis workflow diagnosis®

* The example findings cited are limited to the referenced studies only and may not be broadly applicable to your clinical practice. 53
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Evidence for Spectral Imaging CT

IS mounting...

INCREDIBLE BREADTH OF RESEARCH ON GSI

L]

4

BY CLINICAL APPLICATION

ORTHOPEDIC

LIVER DAMAGE/
FAT

VASCULAR/
PERFUSION
RENAL
STONE
39% \. OTHER

[ g

Professional society
consensus statements
on DECT clinical utility for™

Quantitative assessment of fatty
liver and contrast up take in focal
hepatic lesions

Renal masses and urothelial

Improved iodine sensitivity from
DECT angiography

**White Paper of the Society of Computed Body Tomography and Magnetic Resonance on Dual-Energy CT, Part 2: Radiation Dose and lodine Sensitivity; Part 3: Vascular, Cardiac, Pulmonary
Musculoskeletal Applications; Part 4: Abdominal and Pelvic Applications. Journal of Computer Assisted Tomography (2016).

>

Vascular Oncology

CARDIOLOGY ‘E ,

ONCOLOGY .
BONE
1%
RENAL

HEAD
& NECK

ABDO-PELVIC
 ——

CHEST

Reduced artifacts in patients with
orthopedic metallic implants

Known or suspected pancreas
neoplasms

Routine clinical use for carotid/
cerebral and extremity CTA

Renal stones to discriminate uric
acid stones

Radiation doses are reliably
comparable to SECT

and

Material
Decomposition

Recent GSI
Publications



1. Marin, D. et al. “Characterization of Small Focal Renal Lesions: Diagnostic Accuracy with Single-Phase Contrast-enhanced Dual-Energy CT with Material Attenuation
Analysis Compared with Conventional Attenuation Measurements.” Radiology. 284, no. 3 (2017).

2. Liu, Qi-Yu, et al. “Application of gemstone spectral imaging for efficacy evaluation in hepatocellular carcinoma
after transarterial chemoembolization.” World Journal of Gastroenterology 22, no. 11 (2016): 3242.

3. White Paper of the Society of Computed Body Tomography and Magnetic Resonance on Dual-Energy CT, Part 2: Radiation Dose and lodine Sensitivity; Part 3: Vascular,
Cardiac, Pulmonary and Musculoskeletal Applications; Part 4: Abdominal and Pelvic Applications. Journal of Computer Assisted Tomography (2016).

4. Dong, Jian, et al. “Low-contrast agent dose dual-energy CT monochromatic imaging in pulmonary angiography
versus routine CT.” Journal of Computer Assisted Tomography 37, no. 4 (2013): 618-625.

5. Shuman, William P, et al. “Prospective comparison of dual-energy CT aortography using 70% reduced iodine dose versus single-energy CT aortography using standard
iodine dose in the same patient.” Abdominal Radiology 42,
no. 3 (2017): 759-765.

6. Reynoso, Exequiel, et al. “Periprosthetic Artifact Reduction Using Virtual Monochromatic Imaging Derived From Gemstone Dual-Energy Computed Tomography and
Dedicated Software.” Journal of Computer Assisted Tomography. 2016; 40 (4): 649-657.

7. Pessis, Eric, et al. “Virtual Monochromatic Spectral Imaging with Fast Kilovoltage Switching: Reduction of Metal Artifacts at CT” RadioGraphics 2013; 33: 573-583.

8. Stolzman P. Urol Res 2008, Graser A. Invest Radiol 2008, Matlaga B. Urology 2008, Graser A . Eur Radiol 2009,
Thomas C. Eur Radiol 2009, Boll D. Radiology 2009, Hidas G. Radiology 2010, Manglaviti G. AJR 2011, Kulkarni N. Journal of Computer Assisted Tomography. 2013.

9. Li, Xiaohu, et al. “Detection of uric acid depositing in tophaceous gout using a new dual energy spectral CT technology.” Journal of X-ray science and technology 22, no.
4 (2014): 541-549.

10. Forghani, R.K., et al. “Low-Energy Virtual Monochromatic Dual-Energy Computed Tomography Images for the Evaluation of Head and Neck Squamous Cell Carcinoma:
A Study of Tumor Visibility Compared With Single-Energy Computed Tomography and User Acceptance.” Journal of Computer Assisted Tomography. 2017; 41:
565-571.

STUDY # OF PATIENTS ARTICLE CONCLUSION

The results of our study demonstrate that analysis of contrast-enhanced dual-energy material attenuation
significantly improves the specificity for characterization of small (1-4 cm) renal lesions compared with that

inl
Marin’, 2017 136 of conventional attenuation measurements. This improvement in specificity may decrease the frequency of
unnecessary work-up for small indeterminate renal lesions.
Compared with conventional CT, GSI could significantly improve the detection of small and multiple lesions
Livz. 2016 30 without increasing the radiation dose. Based on spectrum features, GSI could assess tumor homogeneity

and more accurately identify residual tumors and recurrent or metastatic lesions during efficacy evaluation
and follow-up in HCC after TACE treatment.

Low-contrast agent dose DECT monochromatic imaging in pulmonary angiography accommodates superior
Dong* 2013 86 intravascular enhancement and contrast in pulmonary arteries, and improves diagnostic confidence with
compatible radiation dose.

70% reduced iodine DECT aortography may result in similar aortic attenuation, CNR, SNR, and lower
Shumans, 2017 21 although acceptable subjective image scores when compared to standard iodine SECT aortography in the
same patient.

GSI-MARS technology demonstrated the ability to reduce periprosthetic artifacts, improving image quality
Reynoso®, 2016 80 and diagnostic interpretability particularly when associated with virtual monochromatic spectral images at
high energy levels.

The ability to obtain VMS images gives dual-energy CT potential advantages over conventional CTin

Review reducing metal artifacts and improving image quality and diagnostic value. Evaluation of metal implants
Pessis’, 2013 clinical and adjacent bone or tissue is enhanced with VMS images reconstructed from dual-energy CT datasets.
experience However, understanding principles of dual-energy CT data processing and image generation is necessary to

derive maximum benefit from the dual-energy CT datasets.

Dual-energy spectral CT can detect gout tophi within the peripheral joints of the patients. The quantitative
Li°, 2014 31 measurement of the tophi concentration provides a new imaging method for quantitatively monitoring
clinical outcomes of tophi.

Using multiple lines of evidence, our results suggest that 40 keV VMIs objectively improve tumor visibility
compared with SECT and, furthermore despite the increased noise levels, are preferred for targeted tumor
evaluation subjectively. These conclusions seem suitable both for specialized centers as well as in general
practice settings where head and neck cancer imaging is performed.

Forghani®®, 2017 120
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GSI - Abdomen/Pelvis Applications

Hepatocellular nodules in liver cirrhosis: state of the art CT evaluation (perfusion CT/volume helical shuttle scan/dual-
energy CT, etc.).

Okada, M et al. Department of Radiology, Kinki University School of Medicine, Ohno-Higashi, Osaka-Sayama, Japan, Abdom Imaging.
2011 Jun;36(3):273-81, PMID: 21267563

Virtual monochromatic spectral imaging for the evaluation of hypovascular hepatic metastases: the optimal
monochromatic level with fast kilovoltage switching dual-energy computed tomography.

Yamada, Y et al. Department of Diagnostic Radiology, Keio University School of Medicine, Shinjuku-ku, Tokyo, Japan, Invest Radiol. 2012
May;47(5):292-8, PMID: 22472797

Quantification of hepatic steatosis with dual-energy computed tomography: comparison with tissue reference standards
and quantitative magnetic resonance imaging in the ob/ob mouse.

Artz, N et al. Department of Radiology, University of Wisconsin, Madison, WI 53705-2275, USA, Invest Radiol. 2012 Oct;47(10):603-10,
PMID: 22836309

Initial experience with single-source dual-energy CT abdominal angiography and comparison with single-energy CT
angiography: image quality, enhancement, diagnosis and radiation dose.

Pinho, D et al. Division of Abdominal Imaging and Intervention, Massachusetts General Hospital, Boston, MA, USA, European radiology
2013 Feb; 23(2): 351-359., PMID: 22918562

Assessment of hepatic fatty infiltration using spectral computed tomography imaging: a pilot study.
Zheng, X et al. Departments of Radiation Oncology and Radiology, Fudan University, Huadong Hospital, Shanghai, China, J Comput
Assist Tomogr. 2013 Mar-Apr;37(2):134-41, PMID: 23493199

Hepatocellular carcinoma and focal nodular hyperplasia of the liver: differentiation with CT spectral imaging.
Yu,Y et al. Department of Radiology, Ruijin Hospital, Shanghai Jiaotong University, School of Medicine, Shanghai, China., Eur Radiol.
2013 Jun;23(6):1660-8, PMID: 23306709

Differentiating hepatocellular carcinoma from angiomyolipoma of the liver with CT spectral imaging: a preliminary study.
Yu,Y et al. Department of Radiology, Ruijin Hospital, Shanghai Jiaotong University, School of Medicine, Shanghai, China., Clin Radiol.
2013 Sep;68(9):e491-7, PMID: 23702491

Material density hepatic steatosis quantification on intravenous contrast-enhanced rapid kilovolt (peak)-switching
single-source dual-energy computed tomography.

Patel, B et al. Department of Radiology, Duke University Medical Center, Durham, NC, USA, J Comput Assist Tomogr. 2013 Nov-
Dec;37(6):904-10, PMID: 24270112

Dual-energy CT of the abdomen.
Morgan, D. et al. Department of Radiology, University of Alabama at Birmingham, JTN452 619 South 19th Street, Birmingham, AL,

35249, USA, Abdom Imaging. 2014 Feb;39(1):108-34, PMID: 24072382

- Switching Dual-Energy Multidetector CT.
Morgan, D. et al. Department of Radiology, University of Alabama at Birmingham, JTN452 619 South 19th Street, Birmingham, AL,
35249, USA, J Comput Assist Tomogr. 2013 Nov-Dec;37(6):937-43, PMID: 24270116

Differentiation of heroin and cocaine using dual-energy CT-an experimental study.
Grimm, J et al. Institute for Clinical Radiology, Ludwig-Maximilians-University Hospital Munich, Nussbaumstrae 20, 80336, Munich,
Germany, Int J Legal Med. 2014 May;128(3):475-82, PMID: 24577711

Effects of High-concentration contrast material and low-voltage CT on contrast for multiphasic CT of the upper abdomen:
comparison using the simulation with virtual monochromatic imaging obtained by fast-switch kVp dual-energy CT.

Sakane, M et al. Department of Radiology, Osaka University Graduate School of Medicine, D1, 2-2, Yamadaoka, Suita, Osaka, 565-0871
Japan, Springerplus. 2014 May 8;3:234, PMID: 24891998

State of the art: dual-energy CT of the abdomen.
Marin, D et al. Department of Radiology, Duke University Medical Center, Box 3808, Room 1531, Erwin Rd, Durham, NC 27710, USA
Radiology. 2014 May;271(2):327-42, PMID: 24761954

Evaluation of hepatic steatosis using dual-energy CT with MR comparison.
Sun, T et al. China Department of Radiology, Shanghai Ruijin Hospital, No, 197 Ruijin Er Rd, Shanghai, 200011, Front Biosci (Landmark
Ed). 2014 Jun 1;19:1377-85., PMID: 24896357

Fused monochromatic imaging acquired by single source dual energy CT in hepatocellular carcinoma during arterial phase:

an initial experience.

Gao, SY et al. Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education), Department of Radiology, Peking 57
University Cancer Hospital & Institute, Beijing 100142, China, Chin J Cancer Res. 2014 Aug;26(4):437-43, PMID: 25232217
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Metal artifact reduction software used with abdominopelvic dual-energy CT of patients with metal hip prostheses:
assessment of image quality and clinical feasibility.

Han, S. et al. Department of Radiology, Research Institute of Radiological Science, Severance Hospital, Yonsei University College of
Medicine, 50 Yonsei-ro, Seodaemun-gu, Seoul 120-752, Republic of Korea, AJR Am J Roentgenol. 2014 Oct;203(4):788-95, PMID:
25247944

Dual-Energy Liver CT: Effect of Monochromatic Imaging on Lesion Detection, Conspicuity, and Contrast-to-Noise Ratio of
Hypervascular Lesions on Late Arterial Phase.

Shuman, W et al. Department of Radiology, University of Washington School of Medicine, Box 357115, 1959 NE Pacific St, Seattle, WA
98195, USA, AJR Am J Roentgenol. 2014 Sep;203(3):601-6, PMID: 25148163

Dual-Energy Multidetector CT for the Characterization of Incidental Adrenal Nodules: Diagnostic Performance of Contrast-
enhanced Material Density Analysis.

Mileto, A et al. Department of Radiology, Duke University Medical Center, Box 3808, Erwin Rd, 2301 Durham, NC 27710, USA, Radiology,
2015 Feb;274(2):445-54, PMID: 25207467

Abdominal rapid-kVp-switching dual-energy MDCT with reduced IV contrast compared to conventional MDCT with standard
weight-based IV contrast: an intra-patient comparison.

Clark, Z et al. School of Medicine, University of Alabama at Birmingham, Birmingham, USA, Abdom Imaging, 2015 Apr;40(4):852-8, PMID:
25261257

Application of gemstone spectral imaging for efficacy evaluation in hepatocellular carcinoma after transarterial
chemoembolization.

Liu, QY et al. Department of Radiology, Mianyang Central Hospital, Mianyang 621000, Sichuan Province, China, World J Gastroenterol,
2016 Mar 21;22(11):3242-51, PMID: 27004002,

Role of dual energy spectral computed tomography in characterization of hepatocellular carcinoma: Initial experience from
a tertiary liver care institute.

Laroia, ST et al. Department of Radiology, Institute of Liver and Biliary Sciences, Sector D-1, Vasant Kunj, New Delhi 110070, India, Eur J
Radiol Open, 2016 Jul 20;3:162-71, PMID: 27504474,

Material Separation Using Dual-Energy CT: Current and Emerging Applications
Patino, M et al. Department of Radiology, Massachusetts General Hospital and Harvard Medical School, 55 Fruit St, Boston, MA 02114,
USA, Radiographics. 2016 Jul-Aug;36(4):1087-105, PMID: 27399237,

White Paper of the Society of Computed Body Tomography and Magnetic Resonance on Dual-Energy CT, Part 1: Technology
and Terminology

Siegel, MJ et al. Mallinckrodt Institute of Radiology, Washington University School of Medicine, St Louis, MO, USA, J Comput Assist
Tomogr. 2016 Nov/Dec;40(6):841-845, PMID: 27841774,

White Paper of the Society of Computed Body Tomography and Magnetic Resonance on Dual-Energy CT, Part 2: Radiation
Dose and lodine Sensitivity.

Foley, WD et al. Department of Radiology, Medical College of Wisconsin, Milwaukee, WI, USA, J Comput Assist Tomogr. 2016 Nov/
Dec;40(6):846-850., PMID: 27768619,

White Paper of the Society of Computed Body Tomography and Magnetic Resonance on Dual-Energy CT, Part 3: Vascular,
Cardiac, Pulmonary, and Musculoskeletal Applications.

De Cecco, CN et al. Division of Cardiovascular Imaging, Department of Radiology and Radiological Science Medical University of South
Carolina, Charleston, SC, USA, J Comput Assist Tomogr. 2017 Jan;41(1):1-7., PMID: 28081050,

White Paper of the Society of Computed Body Tomography and Magnetic Resonance on Dual-Energy CT, Part 4: Abdominal

and Pelvic Applications.
De Cecco, CN et al. Division of Cardiovascular Imaging, Department of Radiology and Radiological Science Medical University of South

Carolina, Charleston, SC, USA, J Comput Assist Tomogr. 2017 Jan;41(1):8-14, PMID: 27824670,

Prospective comparison of dual-energy CT aortography using 70% reduced iodine dose versus single-energy CT aortography
using standard iodine dose in the same patient.

Shuman, WP et al. Department of Radiology, University of Washington, 1959 NE Pacific Street, Box 357115, Seattle, WA, 98195, USA,
Abdom Radiol (NY). 2017 Mar;42(3):759-765, PMID: 28084544,

Variability of CT Attenuation Measurements in Virtual Unenhanced Images Generated Using Multimaterial Decomposition
from Fast Kilovoltage-switching Dual-energy CT.

Kaza, R et al. Department of Radiology, Division of Abdominal Imaging, University of Michigan Health System, University of Michigan
Hospital, Ann Arbor, Michigan 48109, USA, Acad Radiol. 2017 Mar;24(3):365-372, PMID: 27769822

Multimaterial Decomposition Algorithm for the Quantification of Liver Fat Content by Using Fast-Kilovolt-Peak Switchin

Dual-Energy CT: Clinical Evaluation
Hyodo, T et al. Departments of Radiology, Kindai University Faculty of Medicine, 377-2 Ohno-Higashi, Osaka-Sayama, Osaka 589-8511,

Japan, Radiology. 2017 Apr;283(1):108-118, PMID: 28212047 58
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A Flexible Method for Multi-Material Decomposition of Dual-Energy CT Images.
Mendonca, P et al. GE Global Research, One Research Circle, Niskayuna, NY 12309, USA, IEEE Trans Med Imaging. 2014 Jan;33(1):99-
116, PMID: 24058018

Intermanufacturer Comparison of Dual-Energy CT lodine Quantification and Monochromatic Attenuation: A Phantom Study.
Jacobsen, M et al. Department of Imaging Physics, The University of Texas MD Anderson Cancer Center, 1515 Holcombe Blvd, Houston,
TX 77030, USA, Radiology. 2017 Nov 29:170896, PMID: 29185902

Can dual-energy CT replace perfusion CT for the functional evaluation of advanced hepatocellular carcinoma?
Mulé, S et al. Service d'Imagerie Médicale, AP-HP, Hopitaux Universitaires Henri Mondor, 51 Avenue du Marechal de Lattre de Tassigny,
94010, Creteil Cedex, France, Eur Radiol. 2018 May;28(5):1977-1985, PMID: 29168007

Development of a dual-energy computed tomography quality control program: Characterization of scanner response and
definition of relevant parameters for a fast-kVp switching dual-energy computed tomography system.

Nute, J et al. Department of Imaging Physics, The University of Texas MD Anderson Cancer Center, Houston, TX, 77030, USA, Med Phys.
2018 Feb 15, PMID: 29446082

GSI - Renal Applications

Determination of renal stone composition in phantom and patients using single-source dual-energy computed tomography.
Kulkarni, N et al. Abdominal Imaging and Intervention, Harvard Medical School, Massachusetts General Hospital, Boston, MA 02114,
USA, Journal of computer assisted tomography 2013 37( 1): 37-45, PMID: 23321831

Determination of urinary stone composition using dual-energy spectral CT: initial in vitro analysis.
Li X et al. Department of Radiology, The First Affiliated Hospital of Anhui Medical University, Hefei, China, Clin Radiol. 2013

Jul;68(7):e370-7, PMID: 23535316

Gemstone spectral imaging dual-energy computed tomography: a novel technique to determine urinary stone composition.
Li X et al. Department of Radiology, The First Affiliated Hospital of Anhui Medical University, Hefei, China, Urology. 2013 Apr;81(4):727-
30, PMID: 23453078

Impact of dual-energy multi-detector row CT with virtual monochromatic imaging on renal cyst pseudoenhancement: in
vitro and in vivo study.

Mileto, A et al. Department of Radiology, Duke University Medical Center, Box 3808, Erwin Rd, 2301 Durham, NC 27710, USA, Radiology.
2014 Sep;272(3):767-76, PMID: 24844472

Potential Application of Dual-Energy CT in Gynecologic Cancer: Initial Experience
Benveniste, AP et al. Department of Radiology-Breast Imaging, Baylor College of Medicine, One Baylor Plaza, MS: BCM360, Houston, TX
77030, USA, AJR Am J Roentgenol. 2017 Mar;208(3):695-705, PMID: 28075606

Characterization of Small Focal Renal Lesions: Diagnostic Accuracy with Single-Phase Contrast-enhanced Dual-Energy CT
with Material Attenuation Analysis Compared with Conventional Attenuation Measurements.

Marin, D et al. Department of Radiology, Duke University Medical Center, Box 3808 Erwin Rd, Durham, NC 27710, USA, Radiology. 2017
Mar 28:161872, PMID: 28353408

Characterization of Incidental Renal Mass With Dual-Energy CT: Diagnostic Accuracy of Effective Atomic Number Maps for
Discriminating Nonenhancing Cysts From Enhancing Masses.

Mileto, A et al. Department of Radiology, University of Washington School of Medicine, Box 357115, 1959 NE Pacific St, Seattle, WA
98195, USA, AJR Am J Roentgenol. 2017 Oct;209(4):W221-W230, PMID: 28705069

Characterization of Small (< 4 cm) Focal Renal Lesions: Diagnostic Accuracy of Spectral Analysis Using Single-Phase

Contrast-Enhanced Dual-Energy CT.
Patel, B et al. Department of Radiology, Duke University Medical Center, Box 3808, Erwin Rd, Durham, NC 27710, USA, AJR Am J
Roentgenol. 2017 Oct;209(4):815-825, PMID: 28813194

GSI - Prostate Applications

Quantitative iodine-based material decomposition images with spectral CT imaging for differentiating prostatic carcinoma
from benign prostatic hyperplasia.

Zhang, X et al. Department of Radiology, Renji Hospital, Shanghai Jiaotong University School of Medicine, NO1630, Dongfang Road,
Shanghai 200127, China, Acad Radiol. 2013 Aug;20(8):947-56, PMID: 23830601
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GSI - Pancreas Applications

Gemstone Spectral Monochromatic CT Imaging: Detection and Classification of Focal Liver Lesions in Patients with
Pancreatic Cancer.

Shengping, H et al. Shanghai Jiao Tong University, School of Medicine, Shanghai, China, Euroasian Journal of Hepato- Gastroenterology
2012 1(2): 77-82, PMID: NOT YET ASSIGNED

Split-bolus spectral multidetector CT of the pancreas: assessment of radiation dose and tumor conspicuity.
Brook, O et al. Department of Radiology, Beth Israel Deaconess Medical Center, 330 Brookline Ave, Boston, MA 02215, USA, Radiology.
2013 Oct;269(1):139-48, PMID: 23674791

Differential diaghosis of pancreatic serous oligocystic adenoma and mucinous cystic neoplasm with spectral CT imaging:

initial results.
Lin, XZ et al. Department of Radiology, Ruijin Hospital, Shanghai Jiaotong University School of Medicine, 197 2nd Ruijin Road, Shanghai
200025, China, Clin Radiol. 2014 Oct;69(10):1004-10, PMID: 24919983

Role of rapid kV-switching dual-energy CT in assessment of post-surgical local recurrence of pancreatic adenocarcinoma.
Parakh, A et al. Department of Radiology, Massachusetts General Hospital, 55 Fruit Street, Boston, MA, 02114, USA, Abdom Radiol (NY).
2017 Nov 14, PMID: 29138890

GSI - Thoracic Applications

Multidetector CT of the lung: image quality with garnet-based detectors.
Yanagawa, M et al. Department of Radiology, Osaka University Graduate School of Medicine, 2-2 Yamadaoka, Suita-city, Osaka
565-0871, Japan, Radiology. 2010 Jun;255(3):944-54, PMID: 20501732

Reduced iodine load at CT pulmonary angiography with dual-energy monochromatic imaging: comparison with standard CT
pulmonary angiography — a prospective randomized trial.

Yuan, R. et al. Department of Radiology, St Paul's Hospital, University of British Columbia, 1081 Burrard St, Vancouver, BC, Canada,
Radiology. 2012 Jan;262(1):290-7, PMID: 22084206

Optimal monochromatic energy levels in spectral CT pulmonary angiography for the evaluation of pulmonary embolism.
Cheng, J. et al. Department of Radiology, Renji Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai, People’s Republic
of China, PLoS One. 2013 May 7;8(5), PMID: 23667583

Low-contrast agent dose dual-energy CT monochromatic imaging in pulmonary angiography versus routine CT.
Dong, J. et al. Department of Radiology, Peking University First Hospital, Beijing, China, J Comput Assist Tomogr. 2013 Jul-
Aug;37(4):618-25, PMID: 23863541

Improving the image quality in computed tomographic pulmonary angiography with dual-energy subtraction: a new
application of spectral computed tomography.

Bai, A. et al. Department of Radiology, Hua Dong Hospital of Fu Dan University, Shanghai, China, J Comput Assist Tomogr. 2013
Sep-Oct;37(5):718-24, PMID: 24045247

The effect of the virtual monochromatic spectral imaging for the metallic artifact and the pulmonary nodule detection.
Gyobu, T et al. Department of Radiology, Osaka University Graduate School of Medicine, Suita, Japan, J Comput Assist Tomogr. 2013

Sep-Oct;37(5):707-11, PMID: 24045245

Spectral CT imaging as a new quantitative tool? Assessment of perfusion defects of pulmonary parenchyma in patients with

lung cancer.
Sun, YS et al. Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education), Department of Radiology, Peking

University Cancer Hospital & Institute, Beijing 100142, China, Chin J Cancer Res. 2013 Dec;25(6):722-8, PMID: 24385700

Preliminary application of high-definition computed tomographic Gemstone Spectral Imaging in lung cancer.
Wang, G et al. Department of Radiology, Qianfoshan Hospital Affiliated to Shandong University, Jinan, China, J Comput Assist Tomogr.
2014 Jan-Feb;38(1):77-81, PMID: 24378884

Pulmonary bone cement embolism: CT angiographic evaluation with material decomposition using gemstone spectral
imaging.

Huh, S et al. Department of Radiology, Soonchunhyang University Hospital Bucheon, Bucheon 420-767, Korea, Korean J Radiol. 2014
Jul-Aug;15(4):443-7, PMID: 25053903

Correlation between tumor size and blood volume in lung tumors: a prospective study on dual-energy gemstone spectral CT
imaging.

Aoki, M et al. Department of Radiology and Radiation Oncology, Hirosaki University Graduate School of Medicine, 5 Zaifu-cho, Hirosaki, 60
Aomori 036-8562, Japan, J Radiat Res. 2014 Sep;55(5):917-23, PMID: 24829253
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