






Pulmonary embolism (PE) is a significant
cause of morbidity and mortality resulting
in approximately 600 to 800 deaths per
year in Hawaii. Chances of survival after PE
are highly dependent upon its impact on
the systemic circulation and right ventricle
of the heart. In patients with normal blood
pressure and right ventricular function du-
ring the acute phase of a PE, chances of
survival are excellent and treatment with
heparin and warfarin is usually sufficient.
However, a patient's outlook is worse in
so-called high-risk, formerly massive PEs, 
defined as PE in the setting of arterial hy-
potension, or frank cardiogenic shock. This
scenario is associated with an especially
poor prognosis with a 3-month mortality
rate of over 50%. Fortunately, high-risk PE
only comprises a relatively small portion 
of patients diagnosed with PE, with an inci-
dence estimate of 5%. 

Treatment options for high-risk PE include 
fibrinolysis, surgical embolectomy and 
percutaneous, catheter-based embolec-
tomy. Fibrinolytics are the mainstay of 
therapy for high-risk PE, although data to
support its effectiveness is limited. An 
alternate, yet rarely performed treatment
strategy is surgical embolectomy. Contrain-
dications to fibrinolytics are common in the
setting of high-risk PE, and surgical 
embolectomy is frequently not performed
because of excessively high surgical risk.
Under those circumstances, percutaneous,
catheter-based thrombectomy is a 
reasonable alternative.

During this procedure, a suction catheter 
is advanced from the femoral vein into the
pulmonary artery. “The key for a safe and 
effective procedure is not necessarily to 
remove all clots until you have a perfect 

angiogram. One should rather stop with 
catheter thrombectomy once hemodyna-
mics are better,” according to Dr. Christian
Spies, Interventional Cardiologist at
Queen’s Heart. He continues, “You're more
likely to cause complications if you try to
remove all thrombus. With this conserva-
tive approach, we have documented im-
proved in-hospital mortality of 15%
(compared to >25% in the literature in a
comparable cohort treated conservatively)
and a low complication rate.” 

A recent article addressing this topic was
published in the June edition of Expert 
Review of Cardiovascular Therapy. In this 
article Dr. Spies, together with Dr. Licheng
“Tony” Lee, third year resident in Internal 
Medicine at the University of Hawaii 
Internal Medicine Residency Program and
future Cardiologist, propose a treatment 
algorithm to guide decision making for 
patients with high-risk PE. 

Treatment Options 

for High-Risk Pulmonary Embolism
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Angiogram of the right lung in a patient with 
pulmonary embolism. Large thrombi are seen in 
the right pulmonary artery (red arrows). Poor 
perfusion distal to the clots (green arrow) is noted. 
A thrombectomy catheter (blue arrow) has been 
advanced into the pulmonary artery to decrease 
the thrombus burden. 
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Proposed treatment algorithm for patients with high-risk
pulmonary embolism.

Mechanism of catheter-based thrombectomy. A catheter is
advanced over a wire into the blood vessel with clots. Suction

is applied through small holes in the tip of the catheter. 
The clot is then pulled inside and drained into a reservoir 

outside the body.



Cardiac catheterization is a procedure 
performed by invasive cardiologists to diag-
nose and treat diseases of the cardiovascular
system. Conventional cardiac catheterization
utilizes the patient’s femoral artery as the ac-
cess site for insertion of catheters and guide-
wires. Typically, patients who undergo cardiac 
catheterization via the femoral artery approach
must have manual pressure held to their groin 
for 15 to 20 minutes after the procedure. Once
hemostasis is achieved, patients must keep
their leg straight and lie flat on their back for 4
to 6 hours. Problems related to femoral artery
access include back and access site pain, as
well as bleeding complications. Vascular
closure devices are sometimes used to shorten
the bed rest for patients, however these 
devices are expensive and do not eliminate 
access site complications.  

Transradial cardiac catheterization uses 
the patient’s radial artery for vascular access. 
The technique was pioneered by Dr. Lucien 
Campeau in Montreal, Canada in 1989. In the
transradial approach, a smaller version of a 
sheath introducer is inserted into the radial 
artery. Catheters are then inserted into the 
sheath and advanced over a guide wire into the
patient’s heart. After completion of the proce-
dure a soft plastic band is fastened around the 

patient’s wrist to maintain hemostasis. Most
outpatients are able to be discharged 2 hours
after a transradial diagnostic cardiac catheteri-
zation procedure without the need for bedrest.

Transradial cardiac catheterization is not for all
patients, but it offers a very effective alterna-
tive to conventional cardiac catheterization
performed via the femoral artery. The benefits
of transradial cardiac catheterization include
reduced access site complication, earlier am-
bulation and discharge, and increased patient
comfort. The transradial approach is a particu-
larly good alternative for patients with periphe-
ral arterial disease, low back problems,
bleeding risks, and obesity. Potential problems
associated with the transradial approach in-
clude difficulty in gaining arterial access, arte-
rial spasm, numbness of the hand, and a size
limitation for complex interventional devices.

Over the last twenty years, transradial
catheterization has become very popular out-
side of the United States, particularly in Europe,
Canada, Japan and China. Only in recent years
has the adoption of transradial catheterization
become more widespread in the United States.
In 2007, it was estimated that less than 2% of
cardiac catheterization procedures are done
using the transradial approach in the U.S.

The Queen’s Medical Center has been perfor-
ming transradial cardiac catheterizations since
1998. The transradial program at Queen’s
Heart was started by Interventional Cardiologist
Dr. John Cogan. Since then, Dr. Cogan has done
over 1,500 transradial percutaneous coronary
interventions, and over 3,000 transradial diag-
nostic cardiac  catheterizations. Dr. Joana
Magno and Dr. Lee  Guertler were two other
Queen’s Heart cardiologists who began using
the transradial approach early on and have
many years of experience with this technique.
Over the last five years, a number of other
interventional cardiologists at Queen’s Heart
have learned the transradial technique and are
using it for selected patients.
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Transradial Cardiac Catheterization

Transradial access: a sheath is inserted into the right radial artery.

Left coronary angiogram via the transradial approach.

Transradial access site post procedure: a hemoband
is applied to the puncture site.

UPDATE ON CARDIOVASCULAR MEDICINE



UPDATE ON THORACIC AND CARDIOVASCULAR SURGERY
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Health care spending accounts for a

large portion of our country’s economy.

To understand the efficiency and 

effectiveness of the health care system,

for over 20 years, the Dartmouth Atlas

Project has documented variations on

how medical resources are distributed

and used in the United States. It uses

Medicare data to provide comprehen-

sive information and analysis about 

health and health systems across the 

nation. The 2005 data of the Dartmouth

Atlas of Health Care shows that 2.09

per 1,000 Medicare Enrollees (ME) 

underwent coronary artery bypass grafts

(CABG) and 0.6 per 1,000 ME under-

went aortic /mitral valve replacements

(AVR/MVR)  in Hawaii. This is less

than half of the National Hospital 

Referral Region average of 5.2 per

1,000 ME for CABG and 1.4 per 

1,000 ME for AVR/MVR.  

This raises the interesting question of

why utilization rates of cardiac surgical

procedures are lower in Hawaii. Argu-

ably, this issue can be viewed and pon-

dered upon in many different ways. Is it

reasonable to say that cardiac surgery

may be underutilized because existing

disease is not recognized, or patients

with cardiac diseases are not referred, 

or some patients consulted for surgery 

are turned down by surgeons? Are the

low utilization rates a function of 

limited access to health care profes-

sionals and specialists? Or, is Hawaii

simply a “healthier state,” and the pre-

valence of coronary and valvular 

disease is lower, translating into a lower

utilization rate for cardiac surgical 

procedures? Of course, cultural aspects

may also play a significant role in this

issue. The broad diversity of Hawaii’s

population may result in cardiovascular

disease disparity. 

For now, those questions remain 

unanswered, yet underutilization of 

effective care may be a significant 

contributing factor. Appropriate 

management of patients with or at 

risk for cardiovascular diseases with

consideration of the epidemiological 

differences surrounding the State of 

Hawaii, is critical. This starts with 

education to increase disease awareness

among the general population and 

health care professionals. Other perti-

nent aspects include improving access

to health care. Further, development of

local expertise to offer a wide range 

of treatment options for patients with

coronary and valvular disease is 

essential.

Distribution of inpatient coronary bypass
surgery (A) and aortic/mitral valve surgery
(B) per 1,000 Medicare Enrollees by State. 
Note: Hawaii has the lowest utilization.
rate. Source: The Dartmouth Atlas Project.
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and Valve Replacement 
Surgery in Hawaii



DR. DAVID FERGUSSON
Cardiologist Dr. David Fergusson specializes 
in invasive and interventional procedures, but
retains a strong interest in clinical cardiology.
His current practice focuses on inpatient
cardiology. He has been a pioneer in the field 
of cardiology, having performed the first 
coronary angioplasty and balloon valvuloplasty
in the State of Hawaii.  

Born in London, England he moved to South Africa and graduated from 
the University of Cape Town. After internships and residency at Groote
Schuur Hospital in Capetown, and King Edward VIII Hospital in Durban, 
he completed a two year research fellowship in cardiology at Groote Schuur
Hospital. Dr. Fergusson then moved to the Cleveland Clinic in Cleveland,
Ohio. After a further two year fellowship there, he was appointed to the staff
of this renowned institution. He worked with the late Dr. Mason Sones, the
originator of coronary angiography, and with the late Dr. Rene Favaloro, the
surgeon who started the coronary bypass operation. The first such operation
was performed on one of  Dr. Fergusson’s patients. Moving to Hawaii, he
worked initially at Straub Clinic and Hospital, and later established a private
practice at The Queen’s Medical Center before joining The Queen’s Heart
Physician Practice . Dr. Fergusson enjoys tennis, racquetball and biking. 
You might see him riding his bike to work on some days. 

DR. MICHAEL DANG 
Adult Cardiothoracic and Vascular Surgeon, 
Dr. Michael Dang is part of the Queen’s Heart
Physician Practice (QHPP) who specializes in
minimally invasive and robot-assisted heart 
surgery. He is interested in surgical ablation
with focus on the MAZE  procedure, a surgical
technique for treating atrial fibrillation. More
recently, he helped start a laser lead removal
program at Queen’s Heart in 2008.  

A graduate of St. Louis High School, Dr. Dang attended the University 
of Hawaii as an undergraduate and then graduated from the University of
Colorado School of Medicine. He spent two years in the army as a general
medical officer and served in South Vietnam. Dr. Dang did his residencies 
in General and Cardiovascular Surgery at the Baylor College of Medicine in
Houston, Texas. Following his training, he spent time in the Middle East 
performing cardiac surgeries at King Faisal Specialty Hospital, where he 
performed the first coronary bypass surgery in Saudi Arabia. Upon returning
to Hawaii, Dr. Dang practiced with the Honolulu Medical Group and later
joined QHPP. Outside of the operating room, you would find him golfing 
or dining out.   

Meet the Experts
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Measurement of the ankle - brachial index (ABI).

ABI = 

Interpretation: 1.0   - 1.29  Normal
0.91 - 0.99 Borderline
0.41 - 0.90 Mild to moderate PAD
0      - 0.40   Severe PAD

continued from page 1 - Peripheral Arterial Disease

Yet, only half of the practitioners were

aware that their patients had PAD. A large

registry of over 65,000 patients with 

systemic atherosclerotic disease including

PAD, revealed that a large proportion of 

participants’ risk factors were not 

appropriately modified. Patients were

commonly not treated with life-saving

medications, such as anti-platelet agents

or cholesterol-lowering drugs. In the 

general population, awareness is lacking

with only a quarter knowing what PAD is.

Systolic P leg____________
Systolic P arm
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IN THE NEWS

Carotid Endarterectomy & Stenting are Equally Safe, Effective
The results of the long-awaited Carotid Revascularization Endarterectomy vs. Stenting Trial
(CREST) were presented at the 2010 International Stroke Conference in San Antonio, Texas.
The CREST trial, sponsored by the National Institutes of Health enrolled over 2,500 patients
with significant extracranial carotid artery disease with or without prior strokes. Half of the
enrollees were treated with endarterectomy (EA), the other half with carotid stents (CS). The
overall safety and efficacy of the two procedures was largely the same. The investigators
found that there were more heart attacks in the EA group: 2.3% compared to 1.1% in the CS
group. Yet, there were more strokes in the CS group: 4.1% vs. 2.3% for the EA group. The
study also found that age of the patient made a difference. At age 69 and younger, CS results
were slightly better. Conversely, for patients older than 70, EA was slightly superior to CS.

Percutaneous Mitral Valve Repair Trial Successfully Completed
The results of the Endovascular Valve Edge-to-Edge Repair Study (EVEREST II) were presented at
the 2010 American College of Cardiology Meeting in Atlanta, Georgia. This Phase III trial evaluating
the MitraClip, a percutaneously delivered clip used to re-approximate the leaflets of a regurgitant
mitral valve mimicking the so called surgical “Alfieri stitch.” A total of 279 patients with significant
mitral regurgitation either underwent surgical mitral valve repair/replacement or percutaneous
mitral valve repair using the MitraClip. Patients undergoing percutaneous mitral valve repair had
fewer major peri-procedural adverse events (9.6%) compared to the surgery group (57%,
p<0.0001). Based on freedom from the combined outcome of death, mitral valve surgery or re-
operation for mitral valve dysfunction, the clinical success rates at one year were 72.4% for
MitraClip patients and 87.8% for patients who had surgical repair or replacement, meeting the
pre-specified noninferiority criteria. Patients in the percutaneous mitral valve repair group had
improved left ventricular function, heart failure symptoms and quality of life at one year compared
to those in the surgery group. The MitraClip is not yet approved by the Food and Drug Administra-
tion (FDA).

BASIC SCIENCE UPDATE

Effects of Diabetes on Cardiac Signaling
After myocardial infarction, heart failure develops at twice the rate in diabetic compared to non-
diabetic patients. Takashi Matsui, MD, PhD, was trained in invasive cardiology in Japan and came
to Harvard in 1996 to develop his research skills. He was inspired by a patient to investigate why
diabetics are so vulnerable to cardiac ischemia. Dr Matsui has now joined the Center for Cardio-
vascular Research at JABSOM and will help train new cardiology fellows in basic science. He has
identified marked increases in a signaling molecule called AKT in the heart of diabetic animals
which disturbs the normal protective effects of insulin signaling (Am J Physiol 290:E789-797,
2006). This altered signaling pathway may be responsible for greater damage to the heart muscle
when blood flow is interrupted. Dr. Matsui is now investigating the other components of this path-
way. These may be good targets for new drugs that would be particularly effective in diabetic pati-
ents with coronary artery disease or heart failure.
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