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Equipment offerings at RSNA 2016 were very much 
in line with the tenets of efficiency and cost-effective-
ness as they have been in recent years. Nevertheless, 
distinct classes of innovation could be defined, ones 
reflecting what could be a monumental change as 
medicine transitions from a “rule-out” to value-based 
approach.

Two types of equipment were apparent, one 
addressing “expiration” — their development tied to 
market maturity and installed base replacement; the 
other “inspiration” — reflective of thinking “outside 
the box”. 

“Expirational” innovations reflect the influence of 
conventional forces bubbling up from a mature mar-
ket and aging installed base. “Inspirational” innova-
tion, on the other hand, is driven by politically based 
forces, e.g. those associated with value-based medicine 
and its need for improved effectiveness, reduced cost, 
and increased focus on patient concerns.

An expirational example was Toshiba’s Aquilion 
ONE/GENESIS, the company’s latest family of CTs. 
The new scanners provide improved spatial resolution 
and deliver lower patient radiation dose. (Although 
the family made its RSNA debut, Aquilion ONE/GEN-
ESIS was not new to the radiology community, having 
been shown last spring in Europe at the German radi-
ology congress DRK (Deutscher Röntgen Kongress).

Exemplifying inspiration in that modality was 
Siemens’ new SOMATOMgo. A 32-slice version, the 
NOW, and a 64-slice scanner, the UP, were show-
cased at RSNA 2016 as the first two built on this 
platform. Siemens reportedly chose them as the first 
scanners built on the new platform for two reasons: 
to capitalize on global market growth opportunities 
among radiology operations wanting to begin offer-
ing CT; and to replace outdated scanners with ones 
that can boost productivity and increase patient 
satisfaction. 

SOMATOMgo is radically different. Its design 
eliminates the need for a control room, consolidat-
ing computers into the scanner while providing a 
tablet-based interface at the patient side by which the 

scanner is operated. (It comes with an optional shield 
niche, behind which the technologist can duck during 
the actual CT exam.)

INsPIRAtIoN veRsUs exPIRAtIoN
Both types of equipment are built to support a 
new level of precision. Aquilion ONE/GENESIS is 
designed, however, to feed off the aging installed 
base, specifically the replacement of 64-slice scan-
ners purchased eight to 10 years ago, when CT was 
at its peak. The SOMATOMgo, on the other hand, is 
designed for the new era of value medicine: conserv-
ing space, increasing efficiency, and improving the 
patient experience.

 Aquilion ONE/GENESIS improves contrast reso-
lution and reduces patient x-ray dose. Its bidirec-
tional tilt (30 degrees) allows angled scanning to 
avoid unnecessary exposure to radiosensitive organs. 
It is more compact, lighter, and requires less power 
than any other Toshiba CT featuring an area detec-
tor. And it features a flared gantry for better patient 
comfort.

SOMATOMgo is also about design, but in a differ-
ent way. The new Siemens platform conserves space 
by integrating into the scanner gantry the computer 
hardware that would otherwise be installed in a con-
trol room. The removable tablet, mounted on the gan-
try, allows the technologist to set up for exams without 
leaving the patient’s side. Detaching the tablet from 
the gantry allows what the company calls “mobile 
workflow”, as the technologist slips behind a “shielded 
niche” in the exam room (or steps outside the suite) to 
launch routine scans with just five clicks of the tablet. 
Automated, standardized workflows, built into the 
operating system of the scanner, do the heavy lifting 
to set up for various types of exams. This increases 
reproducibility and possibly improves patient out-
comes. (Another key aspect of the new CT platform 
is the “Connect Plan”, which includes a one-year war-
ranty and two years of system maintenance, remote 
support, and training.)

vAlUe IMAGING
Increased effectiveness, greater productivity, 

reduced cost, and patient-oriented procedures and 
treatments are the stuff of value-based medicine. 
These are achieved through actions chosen on the 
basis of clinical evidence with the objectives of becom-
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ing more effective, less expensive, and 
more in tune with the patient. 

In radiology, this translates into 
faster diagnosis; shorter exams 
resulting in higher throughput; and 
increased patient satisfaction both 
through lower costs passed on to 
patients stressed by rising insurance 
deductibles, and equipment that 
reduces the discomfort or increases 
the safety of diagnostic procedures. 
The result is value-based imaging. 

Evidence of this value imaging has 
been mounting for decades going 
back to open MR, which caught on 
primarily through its appeal to patient 
comfort. Similarly, minimizing dose 
has been a priority for CT vendors for 
years. Toshiba continued to bang that 
drum at RSNA 2016 with FIRST (for-
ward projected model-based iterative 
reconstruction solution), as seen on 
the Aquilion ONE/GENESIS. Accord-
ing to the company, FIRST prioritizes 
image quality through noise reduc-
tion and lowers radiation dose, while 
minimizing reconstruction time. 

Among inspirational examples of 
value-based imaging, IT stands out. 
Software tools are being developed 
to integrate information for the radi-

ologist and other specialists. The 
unifying force in this is automation, 
spearheaded by algorithms fueled by 
artificial intelligence (AI). The low 
hanging fruit — that which lies out-
side the diagnostic realm and, there-
fore, carries none of the burden of 

machine intelligence intruding into 
the diagnostician’s turf — addresses 
operational performance.

An example on the RSNA exhibit 
floor was a software suite designed 
to improve productivity. Phillips’ 
PerformanceBridge was framed as 
a portfolio of software that together 
creates an integrated view of key per-
formance indicators. Philips chose 
these because acting upon them 
can improve patient experience and 
deliver better care.

PerformanceBridge, for example, 
tracks and analyzes patient dose, as 
it supports the sharing of techniques 
that can make operations more effi-
cient and effective. Relating directly 
to bottom-line performance are anal-
yses of equipment that can be lever-
aged to proactively identify the need 
for preventative maintenance.

But, while operational performance 
epitomizes the noncontroversial use 
of AI, it hardly demonstrates its true 
potential. Hinting at that potential is 
Philips’ Illumeo with Adaptive Intel-
ligence, which uses deep learning 
(DL) algorithms to find, compile, and 
present to the radiologist images and 
other clinical data relevant to assess-
ing the patient. These images and data 
are drawn from PACS and electronic 

Siemens’ new SOMATOMgo platform shows a radically new design, one that conserves space while bringing the 
technologist and patient closer.  Image courtesy of Siemens Healthineers

Toshiba’s FIRST (model based iterative reconstruction), standard on the AquilionONE GENESIS, boosts contrast 
resolution while minimizing patient exposure to radiation.  The curved multiplanar reconstruction and 3D volume 
rendered image show non-calcified and calcified plaques with high grade stenosis in the proximal right coronary 
artery. The heart scan delivered an effective dose of just 1.8 mSv. 
Images courtesy of Toshiba America Medical Systems
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medical record systems and displayed 
“intelligently” for the diagnostician.

Illumeo kicks in automatically 
when the radiologist chooses a line 
item from the worklist. The software 
assesses the images requested by the 
radiologist, determines the clinical 
focus of the radiology study and auto-
matically retrieves images from prior 
exams. These are registered with the 
current images and displayed in a way 
that allows easy comparison. Illumeo 
also presents, along with the images, 
relevant data from the patient’s elec-
tronic medical record. The AI soft-
ware also orchestrates the sharing of 
images, in context, to illustrate impor-
tant points and findings in the radiol-
ogy report.

Illumeo works in concert with 
Philips Universal Data Manager, 
which Philips also unveiled at RSNA 
2016. The data manager leverages 
standards to archive and process 
requests for images coming from 
both ordered (typical radiological 
exams) and non-ordered (as in the 
case of JPGs or video). Philips says 
images can be retrieved in as little as 
three seconds, regardless of type — 
assuming, of course, the network is 
fast enough to convey them at that 
speed.

To heighten efficiency, Universal 
Data Manager not only handles dif-
ferent kinds of medical images, it can 
be programmed to archive them for 
varying lengths of time according to 
the needs and policies of the provider. 

For example, a routine wrist radio-
gram might remain on the system for 
only a year, whereas a pediatric CT 
study might be kept for 20. 

The two -- Illumeo with Adaptive 
Intelligence and the Universal Data 
Manager -- are designed to work with 
Philips’ IntelliSpace PACS. 

Early experience with DL algo-
rithms has proven them to be remark-
ably efficient and their use potentially 
life-saving. And this may be only the 
beginning.

At RSNA 2016 GE highlighted a 
partnership with academia aimed at 
developing advanced AI algorithms. 
With the University of California at 
San Francisco, GE hopes to develop 
a library of deep learning algorithms 
that can distinguish normal from 
abnormal radiological images. These 
might support differential diagnosis 
in acute situations such as trauma. 
The objective is to speed treatment, 
improve survival, and reduce com-
plications by deploying operational 
algorithms worldwide via the GE 
Health Cloud and smart GE imaging 
machines.

The next planned step is to build 
on these algorithms to develop ones 
that will routinely automate triage, 
as well as predict patient responses 
to therapy. Potentially these more 
advanced algorithms might allow 
highly tailored treatments, allowing 
the company to deliver on a long-
standing promise to develop products 
for personalized patient care. 

techNoloGY bReAk oUts
Still on the inspirational side of the 

equation, GE addressed the looming 
shortage of helium with a work in 
progress technology called Freelium. 
This prototypic technology promises 
to reduce the need for helium cryogen 
from the typical 2000 L to about 20 L 
per scanner.

Helium cools superconducting MR 
magnets to the requisite minus 452°F. 
But this noble gas is prone to short-
ages that are unlikely to abate in the 
foreseeable future. Freelium might 
not only reduce the amount of helium 
needed but lower the cost of magnet 
installation by simplifying the venting 
that would have to be installed along 
with the MR scanner.

(Amid this hopeful outlook, GE 
issued an important caveat regard-
ing the tentative status of Freelium 
stating that the magnet technology is 
not a product and “may never become 
part of a product.”)

Other noteworthy developments 
showcased at RSNA 2016 were less 
speculative. Already last year Siemens 
introduced GOBrain, a push-button 
exam that can reduce the time for 
a brain MR scan to five minutes or 
less. (GOBrain is designed specifically 
for use on Siemens high performance 
MAGNETOM Aera (1.5T) and MAG-
NETOM Skyra (3.0T) scanners. )

This year it was Philips’ turn, 
showing off neuro apps designed to 
boost efficiency and effectiveness 
for challenging cases in MR. One, 
dubbed Black Blood, helps differenti-
ate MR brain signals from the blood 
and surrounding vessels. Another, 
4D TRANCE, characterizes vascular 
brain anomalies using non-contrast 
enhanced MR angiography.

Zoom Diffusion magnifies small 
fields of view in the brain. Three-
D NerveVIEW delivers volumetric 
images of nerve fibers and blood ves-
sel bundles (plexuses) that leave the 
spine to innervate other parts of the 
body.

Designed particularly for physi-
cians managing patients with mul-
tiple sclerosis, Philips’ LOBI (longi-
tudinal brain imaging) automatically 
registers lesions in brain images from 
prior and recent exams, overlaying 
the images and comparing lesions in a 

Philips’ PerformanceBridge analyzes operational metrics and displays them on an integrated dashboard . 
Image courtesy of Philips Healthcare
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third image generated by the software. 
This third image highlights new and 
larger lesions in red and shrunken 
ones in blue, saving time evaluating 
MS patients who typically are re-
scanned every three or four months.

Two other apps, neither of which 
were FDA cleared in time for the 
RSNA, merit noting: 3D ASL (arterial 
spin labeling) is designed to quantify 
brain perfusion and functional physi-
ology; MultiBand SENSE promises to 
cut brain scan time by as much as 
a factor of four without substantial 
signal loss. 

exPIRAtIoNAl 
High-performance CTs continued 

to wash over the transom of entry 
and mid tiers. Among the chief offer-
ings were 64- and 128-slice scanners, 
which by nature of their designs are 
capable of performing every main-
stream CT study as well as some in 
cardiac. These have become the new 
mid-tier systems – the conservative, 
reliable choices that get providers 
through the day – ubiquitous in GE, 
Siemens, Philips, Toshiba, and Hita-
chi lines.

But CT, the incubator for conven-
tional and unconventional designs, 
provided just one example of how a 
generally mature marketplace built 
on old-school thinking can change. 
Seeking to expand its market pres-
ence, Siemens’ unveiled the Multix 
Fusion Max. This multipurpose x-ray 

suite supports general x-ray, trauma, 
urgency, chest, and on-table exams 
through capabilities similar to those 
on the company’s high-end DR prod-
uct Ysio. These technologies, however, 
were bundled in a lower cost pack-
age with the goal of providing a cost-
effective DR solution for small and 
medium-sized hospitals.

Multix Fusion Max is made for the 
times, bearing testament to what may 
become a growing realization that 
markets with small margins can be 
profitable for big companies. Typi-
cally these markets had been fulfilled 
by companies such as Canon, Agfa, 
Fuji, and Carestream. At RSNA 
2016, these companies continued to 
stoke their pipelines. Agfa exempli-
fied that with enhancements to its 
Musica image processing software, 
which extended Musica’s capabilities 
to support dynamic (moving) images. 
According to the company, Musica 
remains fully automatic. 

Ultrasound remained a bastion of 
old world design, but one that reflected 
new realities occasioned on an FDA 
decision made last year to approve 
sonographic contrast to characterize 
liver lesions. GE highlighted its Logiq 
E9 XDclear as a means to visualize con-
trast media in the liver, characterizing 
tissue structure and lesion vascularity. 
Toshiba showcased its contrast imag-
ing package on its Aplio 500 and 300 
Platinum systems.

Wide-bore MR systems repre-

sent one of the most mature niches 
in radiology. This was obvious with 
the unveiling of such a system on the 
exhibit floor by Swissray, which was 
making its first foray into MR. The SR 
Pulse 710, a high-field wide-bore sys-
tem, was being marketed primarily on 
its low price, sporting a sticker price 
of less than a million dollars. Supplied 
by another company for rebranding 
by Swissray, the SR Pulse 710 features 
a 71 cm bore and gradients rated at 33 
mT/m. Its table can support patients 
weighing up to 250 Kg, according to 
the company.

Ironically, many offerings in enter-
prise imaging exemplified the iterative 
progression that has long been asso-
ciated with conventional thinking. 
Vendors followed established tracks, 
improving technologies that boost 
collaboration and team building, 
as it helps integrate data from elec-
tronic medical records. Arguments 
continued regarding platforms ver-
sus best-of-breed ecosystems versus 
hybrids of the two. Agfa was a stan-
dard bearer of the platform approach, 
with its HealthCare Enterprise Imag-
ing Platform, which the company says 
is optimized for value-based health-
care. Mach7 touted an ecosystem built 
around its optimized vendor neutral 
archive. And Lexmark — which, in 
essence, created its own platform 
through the corporate merger and 
acquisition of companies — showed 
integrated yet specific components of 
an enterprise imaging system.

Carestream sought to exploit its 
zero footprint technology for use in 
patient administration, order entry, 
scheduling, and orchestration of the 
worklist. The idea is to allow cus-
tomers to add modules on an à la 
carte basis, underpinning scalability 
of Carestream enterprise imaging 
solutions.

As the world increasingly empha-
sizes value-based medicine, equip-
ment vendors can be expected to pri-
oritize flexibility and versatility as the 
means to efficiently and effectively 
improve practice. Increased patient 
safety and comfort will round out 
these core concerns.

 Likely benefactors will be patients, 
as well as the bottom lines of radiol-
ogy operations

using artificial intelligence algorithms, Philips’ Illumeo automatically retrieves and displays images and patient 
data relevant to the assessment of patients.
Image courtesy of Philips Healthcare
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