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X-STOP®: a spacer device that is
implanted between the vertebrae
may alleviate pain associated with
lumbar spinal stenosis.

Kerraboot®: a boot-like wound
dressing is used to treat diabetic
foot ulcers and other chronic
wounds of the lower legs and feet.

Lung valves: inserting one-way
valves into the large airways of the
lung may improve breathing in
patients with severe emphysema.

Bronchial thermoplasty: the
delivery of radiofrequency energy
to the smooth muscle of the
airways may help patients with
severe asthma.

Magnetic resonance (MR)
colonography: a summary of the
evidence on using magnetic
resonance imaging to detect
colorectal disease.

High-intensity focused ultrasound
(HIFU):the application of a powerful,
converging beam of energy is being
investigated for the treatment of non-
cancerous growths on the thyroid gland.

New and emerging health technology
reports:a listing of recent publications
from CADTH and other health
technology assessment agencies.

Our sixth issue of Health Technology
Update includes articles about new
treatments for asthma, emphysema,
benign thyroid disease, diabetic foot
ulcers, and lumbar spinal stenosis. You’ll
also find an item about a new “virtual
colonoscopy” procedure using magnetic
resonance imaging.

We would like to draw your attention to a
publication similar to ours, produced by
our colleagues “Down Under”. The
Australia and New Zealand Horizon
Scanning Network (ANZHSN) issues a
quarterly newsletter that provides
information on medical technologies that
are expected to make an impact in
Australia and New Zealand. Issues 1 and 
2 of the ANZHSN’s Emerging Technology
Bulletin are available free of charge at:
<<http://www.horizonscanning.gov.au/inte
rnet/horizon/publishing.nsf/Content/anz
hs-newsletter-1>>.

We hope that you find this issue of the
Health Technology Update informative
and useful.

Gananoque Lake, Ontario.
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Your feedback on the newsletter is always
welcome, as are suggestions for new

technologies to review in future issues. Please
send comments to: Catherine Allison, Editor.

E-mail: catherinea@cadth.ca
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improvement in the physical function
score was 44.3% in the X-STOP group,
whereas scores in the control group
deteriorated by 0.4% (p<0.001). In the 
X-STOP group, 73.1% of patients were
satisfied with the treatment compared
with 35.9% of control patients (p<0.001).3

Six patients (6%) in the X-STOP group and
24 patients (26%) in the control group
underwent decompressive laminectomy
surgery for unresolved symptoms during
the two-year follow-up period.3

Cost

In the United States, the list price for each
X-STOP is US$5,500.1 An X-STOP spacer may
be implanted at one or two lumbar levels.1

Sign up for complimentary future issues at https://secure.cadth.ca/index.php/en/subscribe

The X-STOP® Interspinous
Process Decompression
(IPD®) System is a titanium
alloy metal spacer that is
surgically implanted
between the vertebrae to
alleviate symptoms of
lumbar spinal stenosis.

Lumbar spinal stenosis (LSS) is a
narrowing of the spinal canal, which
results in pinching of the spinal cord and
nerves. This causes numbness, weakness,
cramping or pain in the legs, feet or
buttocks upon walking or standing.
Symptoms of LSS are relieved by sitting,
or bending forward while walking.

Surgical Procedure

The X-STOP® device is inserted by an
orthopedic surgeon, or neurosurgeon,
through a two- to five-centimetre incision.
The procedure takes less than one hour,
and is typically performed under local
anesthesia.1

Who Might Benefit?

LSS is associated with age-related disc
degeneration and osteoarthritis of the
spine; therefore, the prevalence is expected
to increase with an aging population.1

The X-STOP device is indicated for patients
50 years or older who have LSS that has not
responded to at least six months of
treatment with physical therapy, analgesics,
non-steroidal anti-inflammatory drugs, and
intraspinal steroid injections.1 X-STOP may
be an alternative treatment to more
invasive surgeries, such as laminectomy,

where the spinal canal is decompressed by
removing bone and tissue.

Regulatory Status

The X-STOP Interspinous Process
Decompression (IPD) System (Kyphon Inc.,
Sunnyvale, CA) was approved for marketing
in Europe and Japan in 2001, and by the US
Food and Drug Administration (FDA) in
November of 2005.1 Health Canada
licensing has not yet been sought.

Evidence

A prospective, randomized controlled trial
reported improved clinical symptoms and
physical function in 100 patients who
received X-STOP implants, compared with
91 control patients who received medical
therapy.2-4 Outcomes were reported as
changes in the Zurich Claudication
Questionnaire, which measures symptom
severity, physical function, and post-
treatment patient satisfaction. At two-year
follow-up, there was a mean improvement
of 45.4% in the symptom severity score
over baseline in the X-STOP group,
compared with a 7.4% improvement in the
control group (p<0.001). The mean
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The X-STOP® IPD® spacer fits between two bones in the lower spine, called spinous processes, to

limit spinal movement or extension that causes painful pinching of spinal nerves.

X-STOP® for the Treatment of Lumbar 
Spinal Stenosis



dressing (10 minutes). After the first
weekly visit, 87.5% of the Kerraboot group 
and 62.5% of the Allevyn group were able
to change their own dressings.

Kerraboot appears to reduce nursing care
time for chronic wounds. Further
evidence that it can reduce wound care
costs or improve patients’ quality of life is
still needed.
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their lifetime.2 These ulcers often fail to 
heal and may become infected or
gangrenous, which may lead to
amputation. According to the Canadian
Diabetes Association, over two million
Canadians have diabetes.

Kerraboot can also be used for pressure
ulcers and for venous leg ulcers when
compression therapy is contraindicated
or not tolerated. Chronic wounds have a
tremendous impact on the affected
individual and incur considerable health
care costs.2

Regulatory Status

Kerraboot has been available in the UK
since 2003.2 It was recently launched in
the US, but is not yet available in Canada.

Cost

Ark Therapeutics reports that the UK
Drug Tariff or reimbursement price for
Kerraboot is £14.27 each. The US price is
US$35.

Evidence

A randomized controlled trial compared
14 adult participants who received
Kerraboot with 16 participants who
received a hydrocellular foam dressing
(Allevyn®) for the treatment of diabetic
foot ulcers.3 Wound healing rates were
similar in both groups, but staff time for
dressing changes was shorter in the
Kerraboot group (median time, five
minutes) compared with the Allevyn
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The Kerraboot® is available in two sizes, with

either a clear or opaque film.

A boot-like dressing

with a simple pull-on

design is used to

treat chronic wounds

on the lower legs

and feet.

How It Works

The Kerraboot® dressing maintains a
moist, humid environment, which is
optimal for wound healing.1 Exudate, or
discharge, that remains on a wound can
delay healing. The Kerraboot allows
exudate to drain away from the wound
and into the absorbent pad, where it
forms a soft, conformable gel at the base
of the boot. Kerraboot also reduces
wound odour. Some wounds may require
daily boot changes, while others may be
changed less frequently, depending on
the amount of exudate. Kerraboot may
reduce nursing staff time for wound care
and enable patients to change their own
dressings at home. Dressing changes are
also less painful, as the wounds are not
covered by contact dressings.2

Who Might Benefit?

Diabetic foot ulcers are a common
complication, affecting about 15% of
individuals with diabetes at least once in

Kerraboot®: A Potential Step Forward for Diabetic
Foot Ulcers and Other Chronic Wounds 
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one hour. Although the implants are
meant to be permanent, the valves can be
repositioned or removed as needed.

In clinical studies, valves were typically
inserted under general anesthetic,2,3 but
experts suggest that the procedure could
be done with intravenous sedation and
local anesthetic, thus reducing hospital
admissions.3,4

An Alternative to Major Surgery 

Lung valves could provide an alternative
to lung volume reduction surgery, which
removes non-functional areas of the lung.
Complications with this invasive surgery
are common, recovery is lengthy, costs to
the health care system are high, and many
patients are not surgical candidates.3

Regulatory Status

There are two lung valve manufacturers:
Emphasys Medical, Inc. (Redwood City, CA)
and Spiration, Inc. (Redmond, WA).
Currently, both valves are limited to
investigational use in research trials in
Canada and the United States.5,6

Evidence

A multi-centre retrospective case series
reported improvements in lung function
and exercise tolerance 90 days after
surgery in 98 patients who received 396
Emphasys valves. Forced expiratory
volume in one second (FEV1) increased by
11% (p=0.007), and the 6-minute walk
distance by 23% (p<0.001). Serious
complications occurred in eight patients,
including one death.2

A multi-centre prospective case series of
30 patients reported improvements in
quality of life, but not in lung function or
exercise tolerance, six months after
placement of 194 Spiration IBV® Valves.
Adverse events, possibly due to the valves,
occurred in 17 patients, and ultimately
seven patients had their valves removed.3

Next Steps

A randomized controlled trial is underway
with the Emphasys valve,6 as is a
randomized trial with the Spiration valve.5

Cost

Cost information is unavailable.
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Clinical trials of patients with
emphysema are investigating
the effectiveness of small
valves, inserted into the large
airways of the lung, to
improve breathing.

The Emphasys Zephyr™ Endobronchial Valve.
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Emphysema

Primarily caused by smoking, emphysema
is an irreversible and progressive lung
disease. Damaged lung tissue crowds
healthier lung tissue, and patients
struggle to draw a breath. Emphysema is
part of a lung disease known as Chronic
Obstructive Pulmonary Disease (COPD),
which affects an estimated 714,000
Canadians.1

How It Works

The minimally invasive procedure is
designed to mimic the results obtained
through lung volume reduction surgery.
The one-way valves are inserted into the
lungs, via the throat, using a flexible
instrument called a bronchoscope. The
valves conform to fit the airway, allowing
normal clearance of air and mucous, but
preventing air from flowing into poorly
functioning areas of the lung. In theory,
this causes diseased areas of the lung to
collapse and allows healthier areas to
expand, thus increasing oxygen exchange.

On average, five valves are implanted per
patient, and the procedure takes about

Valves May Allow Patients with Severe Emphysema
to Breathe Easier

The umbrella-shaped Spiration IBV® Valve.
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Regulatory Status

The Alair® System, manufactured by
Asthmatx, Inc. (Mountain View, CA), is not
currently licensed by any regulatory body.
In Canada and the US, the device is limited
to investigational use in an ongoing trial.

Cost

The cost of the Alair System is currently
unknown.

Evidence

A randomized controlled trial involving 
112 adults with moderate or severe asthma
reported improved asthma control in those
treated with bronchial thermoplasty in
addition to drug therapy, compared with
those who received drug therapy alone.2
After 12 months, there were approximately
10 fewer mild exacerbations reported per
patient, per year, in the treatment group,
compared with the control group.
Significant improvements over baseline
were reported in the percentage of
symptom-free days (40.7 versus 17.1,
p=0.005), morning peak expiratory flow
(39.3 L/min versus 8.5 L/min, p=0.003), and
doses of rescue medication required (-8.9
versus -1.2, p=0.04). However, the number
of severe exacerbations from baseline did
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not differ significantly between the two
groups, nor did changes in airway hyper-
responsiveness or forced expiratory
volume in one second. Adverse events –
mainly worsening of asthma symptoms –
were more common in the bronchial
thermoplasty group immediately
following treatment, but were similar to
rates in the control group after the
treatment period had ended.

A multi-centre trial is underway to
compare the long-term safety and
efficacy of bronchial thermoplasty with
conventional therapy in patients with
severe asthma.4

An investigational
procedure, termed bronchial
thermoplasty, may help
adults with severe asthma
whose symptoms are not
well controlled with
conventional drug therapy.
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Bronchial thermoplasty is performed with the Alair® System, which includes a single-use catheter

device and a controller to deliver radiofrequency energy.
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Bronchial Thermoplasty: A Hot Approach to
Asthma Treatment?

Bronchial thermoplasty may reduce airway
hyper-responsiveness – the tendency for
airways to narrow rapidly and excessively
in individuals with asthma.

The Procedure

A flexible tube called a bronchoscope is
inserted into the airways through the
mouth or nose. The tip of the Alair
catheter is then inserted through the
bronchoscope and opened to allow four
electrodes to make contact with the
airway wall.1 The Alair radiofrequency
controller subsequently delivers
controlled thermal energy to heat
smooth muscle in the airway wall. The
heat reduces smooth muscle tissue,
which may decrease the ability of airways
to narrow and cause asthma symptoms.
While general anesthesia may be used,2
patients typically receive an intravenous
sedative and remain conscious during the
procedure, which takes less than an hour.
Three sessions are usually required, at a
minimum of three-week intervals, to
treat all accessible airways in both lungs.1

Who Might Benefit

Asthma affects more than two million
Canadians and is a common reason for
hospitalization. Between 1998 and 2001,
close to 80,000 people (mostly young
children and seniors) were admitted to
hospital due to asthma-related illness. In
2001, almost 300 Canadians died from
complications associated with asthma.3
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Compared with colonoscopy, there is no
need for sedation or analgesics during
MR colonography. There is also a lower
risk of perforation, and all colon segments
can be evaluated. An advantage of MR
over CT colonography is the absence of
ionizing radiation. Disadvantages include
the longer examination times, patient
discomfort associated with liquid enema
retention, and the increased costs and
more limited availability of MRI units.
More comfortable air-based colonic
distention methods may eventually
replace fluid-based methods.1

Regulatory Status

A number of MRI scanners are licensed in
Canada for diagnostic imaging purposes.

Cost

A US estimate of per-patient charges for
MR colonography is US$1,100 to US$1,400,
compared with US$600 to US$1,100 for
CT colonography, and US$700 to
US$1,000 for conventional colonoscopy.1

prevent colonic spasms, which would
distort the image. A rectal tube is
inserted and the colon is distended with
a solution that contains a contrast
medium. Images of the colon are
displayed using a conventional magnetic
resonance imaging (MRI) scanner.

During early MR colonography
procedures, patients underwent bowel
cleansing, as residual stool or fluid in the
colon can be mistaken for lesions, or
obscure them. More recently, “fecal
tagging” has replaced bowel cleansing,
whereby MR contrast media is used to
render fecal masses “invisible”.1

Who Might Benefit

Colorectal cancer is the second-leading
cause of death from cancer in Canada;2

17,600 new cases were diagnosed in 2005
and approximately 6,500 Canadians died
from the disease.3

MR colonography may be useful for the
evaluation of segments of the colon that
cannot be visualized with conventional
colonoscopy, or for symptomatic patients
who cannot undergo conventional
colonoscopy. Its value in screening
asymptomatic individuals has not yet
been determined.1

Advantages and Disadvantages

Like CT colonography, MR colonography
has similar diagnostic accuracy to
colonoscopy in detecting colorectal
cancer.4,5 However, MR colonography is
unable to detect lesions smaller than
5 mm, although polyps of that size are
usually benign.6 About 20% of patients
who undergo MR colonography scanning
will also require conventional colonos-
copy and biopsy to confirm the diagnosis
and for polyp resection.1

Magnetic Resonance (MR) Colonography: Another
“Virtual” Tool for the Detection of Colorectal Cancer

Magnetic resonance
colonography, also called
MR colonoscopy, is an
emerging technique for
detecting colorectal cancer.
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During a traditional colonoscopy, a colonoscope

is inserted into the colon through the rectum.
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Most colorectal cancers develop from pre-
cancerous polyps or growths, which can
be removed if detected early. The gold
standard for screening in high-risk,
asymptomatic individuals is colonoscopy,
with the insertion of a colonoscope – a
long tube with a light – through the
rectum and into the colon to project
images onto a video screen. Recently,
computed tomography (CT)
colonography, popularly called “virtual
colonoscopy,” was introduced as a less
invasive alternative. The use of MR
imaging is another virtual option.

How It Works

Anti-spasmodic medication is
administered prior to MR colonography to



Early Evidence

In an unpublished feasibility study to
determine dosage, HIFU was applied to
single, well-defined thyroid nodules in 
25 patients with multi-nodular goiter, or
enlarged thyroid gland, who were
scheduled to have their thyroid removed.
The ultrasound energy was gradually
increased until more than 70% of the
nodular tissue was destroyed.5 The
extent of tissue destruction was
confirmed, following thyroid removal.
Skin blistering and discomfort occurred
frequently at the beginning of the study;
however, the device head was
subsequently redesigned and the last
four patients had no skin damage.

Next Steps

Two pilot studies are underway in France;
one for the treatment of benign thyroid
nodules, and the second for the
treatment of hyperactive or “hot”
nodules, which release excessive amounts
of thyroid hormone.

Regulatory Status

Theraclion (Paris, France) is developing
the Thyros VTU® device. It is not currently 
licensed by any regulatory body.

Cost

The cost of the Thyros VTU device and
associated treatment are currently
unknown.
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Thyroid Nodules Treated With High-intensity
Focused Ultrasound (HIFU)

The Thyros Visualization and Treatment Unit (VTU)® is positioned on its robotic arm to deliver high-

intensity ultrasound energy.
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A device that delivers
high-intensity focused
ultrasound (HIFU) is
now being investigated
for the treatment of
non-cancerous
growths, or nodules, on
the thyroid gland.
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High-intensity focused ultrasound (HIFU)
is currently used for the treatment of
uterine fibroids, prostate cancer, and
tumours of the liver, kidney, breast,
abdomen and pancreas.1

How It Works

During HIFU treatment, a powerful,
converging beam of energy causes the
temperature to rise rapidly above 80ºC in
an area about the size of a grain of rice.
The heat causes cells to die at this precise
focal point, without damaging
surrounding tissue.

Thyroid treatment with HIFU takes 20 to
30 minutes in an outpatient clinic.2 A
local anesthetic is administered prior to
treatment. The number of treatment
sessions required depends on the number
and size of the nodules.

Who Might Benefit

Thyroid nodules affect approximately 5%
of women and 1% of men.3 About 5% of
nodules are cancerous and require
surgical removal.4 Most nodules are
benign and do not require treatment
unless they grow so large that they
interfere with swallowing or breathing.4
For these patients, the minimally invasive
HIFU treatment may be an alternative to
surgical removal of the nodular tissue.
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New and Emerging Health
Technology Reports
Recent Reports from CADTH and Other 
HTA Agencies

Ontario Medical Advisory Secretariat
(MAS)
� Nanotechnology: horizon scanning
(Health Technology Policy Assessment and
OHTAC Recommendation)

Available:<<http://www.health.gov.on.ca/eng
lish/providers/program/mas/tech/technolo
gy/tech_nano_110106.html >>

UK National Horizon Scanning Centre
(NHSC)
� Helical TomoTherapy Hi-ART™ system
for external cancer radiotherapy

Available:<<http://pcpoh.bham.ac.uk/publich
ealth/horizon/PDF_files/2006reports/Helic
al%20Tomotherapy.pdf>>

� Charged particle therapy (CPT) in
cancer treatment

Available:<<http://pcpoh.bham.ac.uk/publich
ealth/horizon/PDF_files/2006reports/Charg
ed%20Particle%20Therapy.pdf>>

US Blue Cross Blue Shield Association
(BCBS)
� Vagus nerve stimulation for treatment-
resistant depression

Available:<<http://www.bcbs.com/betterkno
wledge/tec/vols/21/21_07.pdf>>

US California Technology Assessment
Forum (CTAF)
� Microvolt T-wave alternans testing to
risk stratify patients for implantable
cardioverter-defibrillator placement for
prevention of sudden cardiac death

Available:<<http://www.ctaf.org/content/gen
eral/detail/622>>

� Device-guided controlled breathing as a
treatment for hypertension

Available:<<http://www.ctaf.org/content/gen
eral/detail/625>>

These reports are available without cost
at the web sites shown below:

Agence d’évaluation des technologies
et des modes d’intervention en santé
(AÉTMIS)

� Acticoat™ for the treatment of severe
burns [English summary, full report in French]
Available:<<http://www.aetmis.gouv.qc.ca/sit
e/index.php?id=250,917,0,0,1,0&print=1>>

� Place of hyperbaric oxygen therapy in
the management of cerebral palsy [English
summary, full report in French]
Available:<<http://www.aetmis.gouv.qc.ca/sit
e/index.php?aid=975&print=1 >>

Canadian Agency for Drugs and
Technologies in Health (CADTH)
� Obstructive sleep apnea: a palatable
treatment option?

Available:<<http://www.cadth.ca/media/pdf/
E0008_obstructive-sleep-
apnea_cetap_e.pdf>>

� Extracorporeal shock wave treatment for
chronic plantar fasciitis (heel pain) (Part 1)

Available:<<http://www.cadth.ca/media/pdf/
E0009_chronic-plantar-fasciitis-
part1_cetap_e.pdf >>

� Extracorporeal shock wave treatment
for chronic lateral epicondylitis (tennis
elbow) (Part 2)

Available:<<http://www.cadth.ca/media/pdf/
E0012_chronic-lateral-epicondylitis-
part2_cetap_e.pdf >>

� Extracorporeal shock wave treatment
for chronic rotator cuff tendonitis (shoulder
pain) (Part 3)

Available:<<http://www.cadth.ca/media/pdf/
E0013_chronic-shoulder-pain-
part3_cetap_e.pdf>>

� Photoselective vaporization for benign
prostatic hyperplasia

Available:<<http://www.cadth.ca/media/pdf/
E0004_pvp_laser_cetap_e.pdf>>
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