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electrophysical law governing the catheter design

Handheld ultrasound (HHU) is very useful in clin-

and the insulative nature of the balloon that gives

ical diagnosis of suspected cardiac condition, but

accurate results regardless of the electrical properties

there are limitations. How can one diagnose Heber-

of the surrounding environment. The CB catheter

den’s angina by HHU? It is necessary to take an

offers accurate, real-time sizing capabilities com-

adequate history for diagnosis of angina.

pletely independent of subjective user input and

Heart failure is a common and potentially lethal

allows the user to adjust the inﬂation instantaneously.

condition. Admittedly, HHU can distinguish between

The CB sizing electrodes easily integrate into existing

heart failure with reduced ejection fraction and

standard coronary balloons and hence do not sig-

heart failure with preserved ejection fraction. How-

niﬁcantly alter clinical procedures. The CB catheter

ever, the prognosis of these patients is related to the

functionality is ﬂexible and could easily be integrated

severity of heart failure. New York Heart Association

into other devices, such as stent delivery balloons,

(NYHA) functional classiﬁcation is an accepted

drug-eluting balloons, and valvuloplasty balloons.

method to assess the severity of heart failure. I do

Future work will include a ﬁrst-in-man validation and

not believe that HHU can diagnose NYHA functional

the use of multiple sets of measurement electrodes

class.

inside the balloon to provide a balloon proﬁle showing

I believe that bedside clinical examination is less

variation in the CSA dimension along the balloon

expensive than transthoracic echocardiography (TTE)

length.

or even the HHU device. It can be repeated as
frequently as necessary, and it is less expensive than

Mark C. Svendsen, PhD
Anjan K. Sinha, MD
James B. Hermiller, MD
Deepak L. Bhatt, MPH
Benjamin Jansen, BS
Zachary C. Berwick, PhD
Arika Kemp, BS
William Combs, MS
Ghassan Kassab, PhD*
*California Medical Innovations Institute
11107 Roselle Street
Room 211
San Diego, California 92121
E-mail: gkassab@iupui.edu
http://dx.doi.org/10.1016/j.jcmg.2014.07.021
Please note: This study was supported by National Institutes of Health grant
R43-HL120517. Drs. Svendsen and Berwick are employed by 3DT Holdings, LLC.
Dr. Sinha has a speaking relationship with Boston Scientiﬁc; and has received a
research grant from Edward Life Sciences. Dr. Bhatt has received research grants
from Amarin Corporation, AstraZeneca, Bristol-Myers Squibb, Eisai, Ethicon,
Medtronic, Roche, Sanoﬁ-Aventis, and The Medicines Company; and has
participated in unfunded research for FlowCo, PLx Pharma, and Takeda. Dr.
Kassab is the founder of 3DT Holdings, LLC. All other authors have reported that
they have no relationships relevant to the contents of this paper to disclose.

repeated TTE or HHU examination.
I can provide many more examples of limitations
and usefulness of both physical examination and
imaging studies.
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REPLY: Physical Examination Is
Still Necessary and Important

Physical Examination Is Still Necessary

We agree with Dr. Chatterjee that history is key to

and Important

making a diagnosis. In our paper (1), we did not suggest

I read with great interest the paper “Handheld

a substitution of history by handheld ultrasound

Ultrasound Versus Physical Examination in Patients

(HHU), but the substitution of the stethoscope. In re-

Referred for Transthoracic Echocardiography for a

gard to heart failure, again it is a clinical diagnosis, as

Suspected Cardiac Condition” by Mehta et al. (1) and

Dr. Chatterjee rightly states, but HHU can differentiate

the editorial comment by Marwick et al. (2) “Handheld

patients with reduced left ventricular (LV) systolic

Ultrasound: Accurate Diagnosis at a Lower Cost?”.

function from those with “normal” LV function. It can

