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Figure 6. (a) Pressure against time at the distal end of the vessel with and without valve as indicated by the vein section diagrams. (b):
Cross sectional area ratio against time at the distal end of the vessel with and without a valve.

sure at the distal end reaches the steady
value of 74.5 mmHg which is identical to
the value obtained for the valveless vessel.

Figure 6b, presents the computed cross
sectional area ratio against time at the dis-
tal end of the valve vessel for the same
timeframe as that shown in Figure 6a. Su-
perimposed are the results obtained for the
valveless vessel. The cross sectional area
ratios exhibit similar behaviour to the pres-
sure results shown in Figure 6a. Focusing
on the maximum cross sectional area ratio
for the valve vessel, a value of 1.1 is ob-
tained. This indicates an increment in the
cross sectional area of 10% when com-
pared to the starting condition. This is 5%
less than the valveless case and just 2%
more than the unavoidable cross-sectional
area due to the hydrostatic steady condi-
tion. Note, that pressure and area are re-
lated to each other through the mathemati-
cal law described in the methods section
and seen in Figure 2.

Discussion

Having developed a suitable, accurate nu-
merical scheme to solve the equations

governing one-dimensional unsteady flow
through a collapsible tube [11], the current
paper examines the effect of venous aval-
vulia on a representation of a human vein.

The results obtained in the absence of a
valve were very oscillatory and the over-
shoot associated with the dynamic system,
was approximately twice the hydrostatic
steady value. Furthermore, the cross-
sectional area of the vessel associated with
the dynamic system was approximately
15% higher than at the starting condition.

A valve was subsequently introduced at the
midpoint of the vein. Because the system
was oscillatory, the focus was on the early
phase of the simulation. The results ob-
tained from this simulation showed that a
single valve in the middle of the vein can
have a significant effect on the resultant
pressures and cross-sectional area, caus-
ing an absolute pressure reduction of over
40 mmHg (Figure 6a). Furthermore, a re-
duction in vein cross sectional area of 5%
was observed when compared with the re-
sults obtained for a vein with no valve.
These results validate the hypothesis that
“venous valves protect the wall of the vein
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below each valve from the pressure in the
vein above it when gravity is applied” [16].

The above findings shed light on clinical
observations in patients with venous avalvu-
lia and the associated development of vari-
cose veins. In the absence of a valve, the
vessel is subjected to higher transmural
pressures which cause the vessel to ex-
pand.

Conclusions

Analyses of a vessel both with and without
a valve have provided qualitative and quan-
titative information on the system behaviour
under the instantaneous application of
gravity. Furthermore this allows direct com-
parison of the two cases and conclusions
regarding the effects of avalvulia to be
made.

In summary, this paper presents what is
believed to be the first attempt at quantita-
tive analysis and critical examination of the
effects of venous avalvulia under gravita-
tional loads associated with change of pos-
ture.
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OBSTETRIX.

Arizona Pediatric MEDICAL GROUP

Cardiology Consultants

PEDIATRIC CARDIOLOGIST

Tucson, Arizona

Due to expansion we are seeking a third BC/BE
Pediatric Cardiologist to join our Tucson practice.

Our practice is part of a twelve-member group with
offices in the Phoenix and Tucson metropolitan areas,
For the Tucson practice we are recruiting a generalist
with experience in echocardiography, including trans-
esophageal and fetal echo. And, it would be helpful
but not essential if one is able to do simple diagnostic
catheterizations. In the spring of 2009 we will be
moving into a new state-of-art office located a half mile
from the main hospital. In addition to our main office,
we also see patients in several satellite offices.

We cover two main private hospitals and one
university hospital.

The Phoenix and Tucson practices are both engaged
in clinical research and cover teaching rotations for
residents and medical students. Receive a competitive
income and outstanding benefits including health, life
and disability insurances, paid malpractice insurance
and CME allowance.

Tucson has more than 27,000 acres of parks, nearly
40 golf courses and, in addition to boating and fishing,
is only 35 miles from snow skiing. With the feel of a
small town, but all the amenities of a major city,
Tucson is the number one resort destination in the
Southwest.

Arizona Pediatric Cardiology Consultants is an affiliate
of Obstetrix Medical Group, Inc.

For information, please contact
Lori Abolafia, Physician Relations Specialist
lori_abolafia@pediatrix.com

Pediatrix Medical Group
1301 Concord Terrace
Sunrise, FL 33323

800-243-3839 ext. 5209
www.obstetrix.com/apcc
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STANFORD
SCHOOL o MEDICINE

PEDIATRIC HEART FAILURE AND
TRANSPLANTATION

The Division of Pediatric Cardiology in the
Department of Pediatrics at Stanford Uni-
versity School of Medicine seeks applicants
for a faculty position for an academic physi-
cian with clinical expertise in pediatric heart
failure and/or transplantation. The success-
ful applicant will be appointed to the Stan-
ford University Medical Center Line Profes-
soriate at the Assistant, Associate or Full
Professor level commensurate with the
applicant’s experience. He or she will join
an outstanding group of pediatric cardiolo-
gists who provide clinical care and perform
research within a coordinated cardiovascu-
lar program, The Children’s Heart Center at
Lucile Packard Children’s Hospital. Exten-
sive opportunities exist for prospective clini-
cal and translational research through col-
laborations with investigators in the De-
partments of Medicine, Radiology, Health
Research and Policy and through the
School of Medicine, as well as the School
of Engineering, the Stanford Program in
Bio-X and the Stanford Cardiovascular
Institute. The major criteria for appointment
for faculty in the Medical Center Line shall
be excellence in the overall mix of clinical
care, clinical teaching, scholarly activity that
advances clinical medicine, and institutional
service appropriate to the programmatic
need the individual is expected to fulfill.
Stanford University is an equal opportunity
employer and is committed to increasing
the diversity of its faculty. It welcomes
nominations of and applications from
women and members of minority groups, as
well as others who would bring additional
dimensions to the university's research,
teaching and clinical missions.

Interested candidates should send a copy
of their curriculum vitae, a brief letter outlin-
ing their interests and the names of three
references to: Daniel Bernstein, MD, Chief,
Division of Pediatric Cardiology, Stanford
University, 750 Welch Road, Palo Alto, CA
94304; email: danb@stanford.edu.
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Lucile Packard
Children’s Hospital
AT STANFORD

Do you or your colleagues have
interesting research results,
observations, human interest stories,
reports of meetings, etc. that you
would like to share with the
congenital cardiology community?

Submit a brief summary of your
proposed article to Congenital Cardiology
Today at: RichardK@CCT.bz

www.CongenitalCardiologyToday.com
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The American College of Cardiology Presents

CCS.

Congenital
Cardiology
Solutions

March 29 - 31
ORLANDO

Stay on the leading edge with the latest information on congenital heart
disease. At the American College of Cardiology’s Annual Scientific Session
(ACC.09), the focused Congenital Cardiology Solutions track offers exciting

opportunities to learn about updates in management and treatment ' By \L 5
of congenital heart patients, including new surgical and interventional % o ;:» e
techniques for treating adult, pediatric — and even fetal — patients. = .‘\ X

- -

CCS.09 Programming Features Hot Topics such as:

* (CCS.09 Spotlight featuring a full day of groundbreaking live cases and
discussion with the experts

* Factors impacting neurodevelopmental outcomes after cardiac surgery

* Advances in the care of the fetus with congenital heart disease

* Fontan late outcome and management of the failing circulation

* Complex transposition of the great arteries

* How to safely manage the physiological stresses of pregnancy

* Best practices for assisting patients and families through critical clinical
transitions

Developed by and for pediatric and congenital heart disease cardiologists,
nurses and surgeons, CCS.09 will address your concerns related to quality,
collaboration and long-term patient care issues.

Register for a Full-Access pass and you can learn the latest in interventional
and surgical procedures at i2 Summit, including special sessions dedicated to
the latest catheter treatments for congenital heart disease.

ADS148 L2008, Amencan College of Cardiology
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TOSHIBA

Leading Innovation 2>

The smallest lives often
need the greatest access.

(Our Infinix™-i cath lab provides you the vital room to operate.)

The slender c-arms of our Infinix-i cath lab positioners

were built with design input from leading pediatric clinicians,
not just engineers in faraway laboratories. Those arms are
intricate mechanisms that articulate into optimal positions,
vet are simple enough to be driven with one hand. They can
be manuevered in the perfect place, out of the way but right where vour team needs
them for the best possible access to the patient. Discover how Infinix-i can provide
the room you need to operate. Get more details at www. medical toshiba.com.

medical toshiba com ZZ'.-.
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TOSHIBA

Leading Innovation >>>

Industry recognition for access and
coverage validates the Infinix-i.

I

FROST SULLIVAN
—

Noeth Amwrican Technology Innevation Award

Whether for diagnostic, interventional or hybrid procedures,
Toshiba Infinix-i represents the industry’s broadest selection
of systems, including the Infinix CF-i/BP biplane.
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AWARDED FOR INNOVATION

Infinix"™ CF-i/BP cardiovascular biplane system has received the
Frost & Sullivan 2007 North American Cardiovascular X-ray
Technology Innovation Award.

“Currently, Toshiba is the only manufacturer to offer a system that can

be manuevered in all angles, supporting the ability to do cardiac and
peripheral work... Toshiba's significant contribution to the medical imaging
market with its innovative, first-to-market 5-axis Infinix CFi-BP system
ensures the ability to meet the needs of the cardiac population while
staying abreast of the surging hybrid market.”

- 2007 Frost & Sullivan award statement

For more information, please call (800) 421-1968 or visit us at medical toshiba.com
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