








mounted 5-axis C-arm afford exceptional
positioning around the patient to allow the
patient to be approached from any direction
for a given procedure. “This is important
because it's a sterile field and moving the
sterile field around can [increase] risk of
contamination.”

More compact, flexible solutions are also
extending to other imaging technologies.
According to Le Chat, there’s a greater de-
mand for complementary imaging, such as
trans-thoracic echocardiography (TTE) for
imaging pericardial space. “When TTE is
smaller, a laptop-based system is preferred
due to portability and space constraints.”
Other imaging technologies that are becom-
ing more widely used, according to Le Chat,
include the intra-cardiac echocardiography
(ICE) for imaging structural abnormalities
of the heart, trans-esophageal echocardiog-
raphy (TEE), which is effective for pediatric
imaging, and intravascular ultrasound
(IVUS) for assessing vessel lumens for pre-
and post-stent deployment.

Again, vendors are keeping flexibility
and mobility in mind. The Flex Focus 700
Surgical Ultrasound System by Peabody,
MA-based BK Medical, is one such example.
The system, which debuted in October at the
American College of Surgeons 96th Annual
Clinical Congress in Washington, was de-
signed with enhanced mobility in mind and

features a high-resolution, 19-inch monitor

that displays sharp, precise laparascopic,
introperative and percutaneous images. BK
Medical also states that it is the first fully-
configured ultrasound system to feature a

powerful, full back-up power solution that |

will improve efficiency and reduce patient
wait times.

Magnetic attraction

While one might expect today’s Hybrid OR
suites to be limited to densely-populated
urban areas or some of the nation’s most
prominent teaching hospitals, Sacred Heart
Hospital, a 344-bed acute care regional med-

ical facility in Eau Claire, WI, is proving that |
the most advanced surgical technologies |

don’t have to be bound by demographics
and geographic location.

In late 2008, Sacred Heart’s Center for
Surgical Care opened its first of two Smart
ORs - the BrainSUITE with IMRIS intraop-
erative magnetic resonance imaging (iMRI).
The BrainSUITE iMRI from Westchester,
IL-based BrainLAB makes up-to-the-second
images available during brain surgery to
assure that tumors are completely removed
before the patient leaves the operating table.

“Historically, with a brain tumor, we’d
order an MRI to show where the tumor was
located and then schedule surgery. Then,
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the next day, we’d order another MRI to see
if we got all the tumor,” explained Kamal
Thapar, M.D., director of the Brain & Spine
Institute at Sacred Heart Hospital. “Now,
we bring the patient into the OR, use the
original scan to navigate, perform surgery
and then capture another MRI image right
then and there while the brain is still ex-
posed.” (The exposed brain is protected by
a special plastic sheath prior to undergoing
the intraoperative MRI).

“The single most common question a
brain surgeon is asked following surgery
is “did you get it all?” Now, we know ex-
actly where we're going and what needs
to be done during surgery. The case
isn’t over until it’s complete,” Thapar
continued. “Reoperation on the brain is
very rough on the patient, so being able
to prevent another surgery is a quantum
step forward.”

See OR IMAGING on page 58
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The BrainSUITE iMRI was designed to
allow the magnet to move to the patient
ona ceiling-mounted track. After the scan,
the system retreats out of the way of the
surgical field and prevents complications
associated with the presence of a large
magnetic field that could compromise
surgery. “There’s no worry about having
to keep surgical tools out of the magnetic
field,” reasoned Thapar.

In Dec. 2009, the second Smart OR -
the BrainSUITE introperative CT (iCT)
- debuted, which optimizes minimally-
invasive spine surgery. Used for both
surgery and diagnostics, the Smart ORs

allow neurosurgeons to provide state- |

of-the-art treatment for brain, spine and
trauma patients by allowing them to see
beyond what can be seen with standard
imaging technologies.

“During reconstructive spinal surgery,
spinal implants can be passed through
the skin via small ports, eliminating the
need for large and painful incisions of
traditional spinal surgery,” noted Thapar.
Instead of a long incision, surgeons are able
to navigate through centimeter incisions,
with millimeter accuracy, which translates
into safer surgery and faster recovery.

The BrainSUITE iCT,a digitally-integrat-
ed OR solution from BrainLAB, combines
surgical navigation with intraoperative CT
scanning for instant verification of surgical
outcomes. Sacred Heart’s BrainSUITE iCT
features a 40-slice iCT scanner from Sie-
mens that takes 40 “crystal clear” images
of the body at once. The iCT Smart OR uses
a floor-mounted track that moves the CT
scanner over floor rails to the patient when
a scan is needed during the procedure.
After the images are taken, the CT slides
back to its original position, and the images
from the intraoperative scan are automati-
cally registered to navigational software.

“Prior to this technology, standard
CT scans could only be done before and
after surgery,” noted Thapar, adding
that conducting an iCT scan during the
surgical procedure allows the surgeon to
navigate to the surgical target, verify that
the surgical objective was achieved, and
be certain that the implants are ideally
positioned - all of which will reduce the
need for additional procedures. “We are
now able to improve the accuracy of our
spinal implants to 99 percent.”

Sacred Heart is one of only six hospitals
in the U.S. - and one of only 17 hospitals in
the world - to offer BrainSUITE and IMRIS
iMRI technology. It is the first hospital of
its size in the country to use this technology
for both surgery and diagnostics.

With GE Healthcare's Innova 4100IQ, clinicians can more easily
and intuitively perform a wide range of procedures.

| Scopes get sharper focus

| Along with more minimally-invasive pro-
cedures has come the need for laparoscopic
imaging advances that include state-of-
the-art video laparoscopes. To help fulfill
that need, vendors are developing scopes
with unsurpassed visualization capabili-
ties and streamlined designs that promote
ease of use.

The Olympus EndoEYE, for example,
is the world’s first deflectable-tip video
laparoscope. The 5MM laparoscope features

' an upgraded distally-mounted video chip
and an advanced flexible tip design that
provides a complete 100-degree angulation
range and eliminates the need to change
between zero-degree and 30-degree scopes
intraoperatively. The EndoEYE also offers
Narrow Band Imaging, a new technology
that manipulates the interaction of light and
tissue by enhancing visual contrast of capil-
lary patterns on mucosal surfaces, which are
often difficult to distinguish.

tip on the telescope provides surgeons with
a larger operative view, helps them avoid

Philips Hybrid OR at
Baptist Cardiac & Vascular Institute
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“Incorporation of [EndoEYE's] deflectable |

situations where the tips
of the instruments collide,
and delivers the maneuver-
ability and access that are
required for the emerging
field of Laparo-Endoscopic
Single-Site (LESS) surgery,”
noted Manish Singh, Sr.,
product manager, Surgical
Imaging & LESS Surgery,
Medical Systems Group,
Olympus America Inc., Cen-
ter Valley, PA.

Olympus’ endoscopic
video system EVIC EXERA
II Universal Platform is also advancing
imaging capabilities in the OR. The plat-
form offers an array of functions, including
HDTV and new image processing tech-
nologies. “The platform is uniquely suited
to help merge the use of flexible endoscopy
and surgical laparoscopy using the same
platform,” Singh continued.

Surgical staff can expect even more
advancements in the future - a trend that
will be driven, in great part, by the need
to standardize across all specialties in the
OR so that one video platform can be used
across all specialties requiring endoscopic
visualization, predicted Singh. Further,
smaller diameter scopes will continue hit-
ting the market, and 3D technology may
also be on the horizon.

“[There’s] a migration to smaller diameter
now due to incision sizes. HD should be next
to follow,” said Singh. With regard to 3D,
he said that surgeons today are becoming
increasingly interested in the technology.
“This would be a step toward improving
upon depth perception throughout the
procedure.”

Penn State Milton S. Hershey Medical
Center in Hershey, PA, built three new
Olympus ENDOALPHA Surgical Suites in
2006 and then converted two existing ORs
the following year. Since then, four more
integrated ORs have been added. Custom-
placed displays ensure all team members
have a crystal-clear, high-definition view
of live images. Rooms were designed with

- ceiling-mounted booms for keeping imaging

equipment and monitors off the floor, and
integrated equipment - including scopes,
imaging platforms, monitors, video, and
accessories - all work together and can be
easily interchanged during a procedure.
Procedural data, images and audio can be
easily captured, stored and retrieved from
both inside and outside the sterile field.
“We customized each of our suites based
on our unique needs,” said Gerald Har-
kins, M.D., medical director of minimally-
invasive gynecologic surgery at Penn State

See OR IMAGING on page 60
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Milton S. Hershey Medical Center. “Our
high-definition EndoEYE laparoscopes
and monitors are all part of the same pack-
age. The way our rooms integrate is a very
unique set-up for a laparoscopic suite. It
has given us the confidence to take on even
the most complex and challenging cases.”
The advanced video capabilities have also
allowed the teaching hospital to stream live
surgical procedures over the Internet. “It'sa
terrific educational tool, and we also have in-
valuable access to all video documentation.”

Advanced scope technology has also
made its way into the realm of surgical der-
matologic procedures, allowing dermatolo-
gists and surgeons to clearly determine how
far skin cancer has spread - often without
the need for over-extended or unnecessary
scars, or secondary surgery.

Rochester, NY-based Lucid Inc. has
coupled its noninvasive VivaScope cellular
imagers with its medical information system
VivaNet to allow secure, near real-time
consultative collaboration between derma-
tologists and other medical specialists. This
year, Lucid released its second-generation
VivaScope 3000 Confocal Imager, its most
advanced reflectance microscope that
provides images of living skin at cellular
resolution.

“Traditionally, when tissue was excised,
it had to be sent off. Unfortunately, reinci-
sion rates were common because patients
frequently had to go back for a second
surgery. Now, we have the ability to image
beforehand and map out margins before any
cuts are made. We are able to more precisely
determine where [to excise],” said Lucid
CEO Jay Eastman.

The availability of VivaNet in the OR of-
fers additional benefits, most notably allow-
ing surgeons and other medical specialists
to obtain a permanent record of images
being captured. “Images may be moved to
pathology in real-time,” added
Christian Costa, Lucid execu-
tive account manager. This level
of image capture is also impor-
tant from a liability perspective,
he reasoned. “When you have
a permanent record of images,
you can better demonstrate why
you did what you did during
surgery.”

Planning is prudent
Despite the many benefits of
Hybrid ORs and the adoption
of advanced surgical imaging
technologies, experts warn
that they should not be hastily
pursued.

“This is definitely not something that
should be rushed into. There are plenty of
facilities that have crossed this bridge, and
others can learn from their experience,”
stressed Toshiba’s Werner.

Among the first considerations is space,
and there’s a general consensus that 800-
900 square-feet is optimal for a Hybrid OR
(slightly larger, perhaps, if biplane imaging
systems will be used).

“Most existing ORs are around 650 square-
feet. This space is clearly not adequate to
accommodate a fixed C-arm system and all
the ancillary equipment needed in an OR,”
said Kulkarni, noting that the larger size is
needed because most Hybrid ORs are used
by both surgeons and internventionists -
and because the space must accommodate
all the additional equipment needed by
these specialties. As most traditional ORs
aren’t adequately sized, he recommends
that a new area be designated for a Hybrid
OR. “Most institutions where a new area
is unavailable have adopted the policy of
combining two existing ORs to create one
Hybrid OR.” Siemens offers design and
construction services for planning the entire
Hybrid OR.

Customization is also a key component of
Philips” Hybrid OR Suite development. The
company uses an advanced 3D architectural
planning tool that provides prospective cus-
tomers with a visual rendering of possible
room configurations.

Of course, procedural volume and both
current and future imaging and surgical
applications also factor into the equation.

uling is going to be - or trying to plan

cular work in that suite, then they need to
consider installing a conventional OR table
that can be fitted with a radiolucent table top
to support imaging techniques.”

Le Chat further touted the importance
of early decision-making and assessments
regarding procedures and required tech-
nologies. “The healthcare provider needs
to decide early on the procedure mixes
involving the right set of stakeholders. The
success and parameters need to be defined
more holistically,” she said, stressing that
a seemingly affordable technology may
create deficiencies and compensating for
those may cost more in the end. “The suc-
cess parameter should include clinical out-
comes and the total cost of ownership. The
room layout is key to ensure that the right
decisions are made at later stages for the
technology and other components.”

OEC’s Shrawder offered similar words
of caution. “Sometimes, a facility underes-
timates the complexity of their procedures
and may purchase a lesser machine than
they actually should,” he said, adding that,
in the case of C-arm systems, which can last
more than seven years, careful assessments
are vital for maximizing the investment.

Wireless capabilities also deserve careful
consideration. While wireless devices allows
for easy adoption of imaging devices into
existing OR suites, device testing and extra
care should be taken to minimize device
interference, according to Dan Wahl, MBA,
RT, radiology systems manager at Hoag
Hospital. “New OR suites have the ability to

| have the cabling internal and provide sealed
“Not thinking clearly about what sched- |

scheduling around what's being installed |

is a big mistake,” said Werner. Further, he
noted, if a facility performs a high-volume
of endovascular procedures, they should
install an angiographic table. “If they don’t
have a schedule to support full endovas-

Dr. Gerald Harkins of The Penn State Milton S. Hershey Medical |
Center performs minimally invasive surgery using Olympus’
Endoalpha system, an integrated OR solution.
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connections with options for wired devices
to integrate to the displays away from the
sterile field.”

Of course, hospitals will also need to
consider the ever-evolving technologies
that come together to make an effective,
far-reaching Hybrid OR. BDV’s Bambauer
reasoned that one of the greatest challenges
will be to fully understand the task at hand
and thoroughly evaluate the chosen solu-
tions and the logistics that path will require.
Some examples: Have you chosen the cor-
rect monitor to view a wide range of modali-
ties? Does the imaging processing/routing
technology that you have chosen allow for
this to happen? Has the organization that
you are working with given you a clear path
of progression in relation to how they are
addressing new technology? Do you have a
plan in place to merge mature, existing and
new technologies into these suites?

“The adaptation of this technology (Hy-
brid Suites) is not for the faint of heart,”
Bambauer continued. “It requires a large
investment of time and finances to achieve
a successful outcome.” HPN



