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Central arterial pressure waveform analysis provides critical information that is not 

available from brachial blood pressure. SphygmoCor is a new clinical tool that is supported 

by more than 1,000 publications and is reimbursable by regional and national payers.

SphygmoCor provides automated brachial blood pressure as well as noninvasive analysis of the 

central aortic blood pressure waveform and related hemodynamic parameters. 

In the clinical management of hypertension, central arterial pressure waveform analysis, used 

in conjunction with brachial blood pressure, allows individualization of care and better informs 

blood pressure management, ultimately helping physicians get patients to goal more quickly.1 

 
This information is essential in advancing the management of hypertensive and pre-hypertensive 

patients as it can have a considerable impact on treatment decisions. In fact, a significant number 

of patients may be over- or under-treated when only their brachial blood pressure is considered.2

> SPHYGMOCOR IS ESSENTIAL FOR 
HYPERTENSION MANAGEMENT

r e s o u r c e  g u i d e  c o n t e n t s



 

OF ADULTS DO NOT HAVE THEIR
HYPERTENSION UNDER CONTROL.3

Many physicians lack critical information that can help get patients
to goal. Central arterial pressure waveform analysis can show that a
significant number of patients may be over- or under-treated when
only their brachial blood pressure is available.2

As the emphasis in healthcare shifts to quality and outcomes, hypertension management should be 

individualized. Central pressure is the most clinically relevant measure of load on the heart and target 

organs.2

INDIVIDUALIZED
CARE
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        There is significant variability in central aortic blood pressure among individuals with the same brachial    

        blood pressure 2,4,5

        Antihypertensive medications have differential effects on central vs. brachial blood pressure, which can    

        explain clinical outcomes 4

50%
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SPHYGMOCOR IN 
CLINICAL PRACTICE
Central arterial pressure waveform analysis is most commonly used in conjunction with brachial blood 

pressure measurements to individualize treatment for resistant hypertensive and hypertensive patients,

as well as high-normal patients (for treat/no-treat decisions).

Central arterial pressure waveform analysis in clinical decision-making:6

> Deciding when to initiate, intensify or change therapy

> Deciding what class of antihypertensive to add when another medication is needed

> Deciding on whether a change made at a previous office encounter had a desirable effect

> Two patients with identical 

brachial blood pressures can 

have significantly different  

central waveforms and central 

pressure indices, leading to 

different treatment decisions.

      BRACHIAL BP        CENTRAL BP 

Patient 1          140/80   136/80

Patient 2         140/80   115/82

Central Pressure Waveforms



CENTRAL ARTERIAL PRESSURE 
WAVEFORM ANALYSIS
Three aspects of central arterial pressure waveform analysis are especially important:

> Central aortic pressure is most relevant to cardiovascular risk and the pulsatility experienced by target    
    organs.2,7

> Central pressures cannot be inferred from brachial pressures.2,8

> Medications may have significantly different effects on brachial blood pressure than on the central  
   arterial pressure waveform.4,5 
 

SphygmoCor allows for noninvasive assessment of the central arterial pressure waveform, measures of 
arterial stiffness, providing measurement of pressure that the heart, brain and kidneys actually experience.1
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Noninvasive Central Arterial Pressure Waveform Analysis

Central systolic blood pressure cannot be estimated from the brachial systolic value. One study of more 
than 10,000 adults aged 18 to 101 years found individual variability between brachial and central systolic 
pressures ranging from as few as 2-3mmHg to approximately 30mmHg.2 Because of individual variability,
a patient’s central pressure cannot be reliably inferred from his or her brachial pressure measurement.

The SphygmoCor XCEL System derives the central aortic pressure waveform using a brachial blood 
pressure cuff.  A generalized transfer function is used to derive the central aortic pressure waveform and 
corresponding indices. The procedure is conducted in the office setting and is easy to perform, painless
and reproducible.  

Brachial Pressure Aortic Pressure

Patient 1

Patient 2

Figure 1: An example of two patients with significantly
different aortic pressures (136/90 and 122/90), but the 
same brachial systolic/diastolic pressures (144/90).90
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CLINICAL CASE STUDIES

> 72-year-old male
> Brachial blood pressure: 135/59 mmHg
> Normal central systolic pressure: 124 mmHg 
> Elevated central pulse pressure: 64 mmHg indicates significant event risk
> Elevated augmentation parameters indicate significant contribution of arterial stiffness and early wave   
   reflections to central pulse pressure
 
In this example, the patient’s brachial blood pressure was pre-hypertensive. However, pulse wave analysis 
reveals very stiff arteries resulting in significant pressure wave reflection and LV afterload, and a central pulse 
pressure well above the threshold risk level of 50 mmHg.* Vasodilating medications (ACEi, ARB, CCB, vasoactive 
BB) may be efficacious in reducing effects of early wave reflections. In such patients, more aggressive therapy to 
relax the vasculature and reduce central pulse pressure is recommended.

* The NIH-funded Strong Heart Study (Roman et al.) demonstrated a statistically significant increase in cardiovascular risk (p< .005) that cannot be 

detected in any similar analysis of brachial blood pressure.

> CASE I
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> CASE II

CLINICAL CASE STUDIES

> 63-year-old male
> Brachial blood pressure: 162/83
> Elevated central systolic pressure: 141
> Low aortic pressure augmentation indicates that elevated central systeolic pressure is likely due to other   
   causes, such as fluid volume imbalance, high cardiac output or sympathetic over-activity
 
This patient with Stage 2 hypertension (162/83 mmHg) has pulse wave analysis results that reveal very low 
arterial stiffness, age- and gender-normal AP and AIx (augmentation pressure and augmentation index). The 
results indicate that adding or increasing dosage of therapies targeting arterial stiffness would not be thought 
to be as effective as diuretics or other medications to remove fluids. Diuretics may be more effective in lowering 
blood pressure in these patients through volume reduction.
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> WHAT IS THE BENEFIT 
TO THE HOSPITAL OR 
PRACTICE?

Improved patient care
     > Patient quality of life and satisfaction
     > Compliance with payer mandates for improved performance

Differentiation
     > New technology
     > Maintain patient base and increase referrals

Favorable economics
     > Reimbursable under CPT code 93050
     > Payer incentives for improving hypertension management
     > No impact to practice workflow
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ECONOMICS

> RETURN ON INVESTMENT

NONINVASIVE 
CENTRAL ARTERIAL

PRESSURE 
WAVEFORM ANALYSIS 

IS REIMBURSABLE 
USING CPT CODE 

93050

Purchase Option
($18,000 investment*; $18 average local reimbursement**)

Patients/day 4 6 8

Payback period (months) 12 8 6

36 month net cash flow $36,000 $63,000 $90,000
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AtCor Medical offers both purchase and lease options for SphygmoCor. 

Lease Option
($545 monthly payment for 36 months*; $18 average local reimbursement**)

Patients/day 4 6 8

Monthly cash flow net
of lease payments $955 $1,705 $2,455

36 month net cash flow $34,380 $61,380 $88,380

*Introductory clinical user pricing

**Higher in major metro areas



REGULATORY

> INTENDED USE*

The SphygmoCor XCEL system provides brachial blood pressure as well as the derived 

ascending aortic blood pressure waveform and a range of central arterial indices. 

These measurements are provided non-invasively through the use of a brachial cuff. 

It is to be used on those patients where information related to ascending aortic blood 

pressure is desired but the risks of cardiac catheterization procedure or other invasive 

monitoring may outweigh the benefits. 

Additionally, the SphygmoCor XCEL System automatically measures systolic blood 

pressure and diastolic blood pressure. 

SphygmoCor 
XCEL

510(k) NUMBER

*K122129
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SphygmoCor has received U.S. Food and Drug Administration 510(k) clearance as well as Health Canada 

and European Union CE mark approvals. SphygmoCor was originally cleared after establishing equivalence 

to an in-dwelling catheter in the ascending aorta.



TECHNICAL INFORMATION

> OVERVIEW

Blood pressure at the brachial artery is different from the pressure at the heart. Numerous studies have 
shown that central arterial pressure waveform analysis explains differential effects of anti-hypertensive 
drugs and predicts clinical outcomes significantly better than brachial pressure. 
 
Today, technology allows for the noninvasive measurement of the central aortic waveform without the 
associated costs and risks of catheterization.9 The predictive superiority of central arterial pressure 
waveform analysis over brachial blood pressure is primarily due to the fact that the target organs (heart, 
brain and kidneys) directly experience the aortic pressure.10
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> THE IMPACT OF ARTERIAL STIFFNESS ON BLOOD PRESSURE
Arterial stiffness increases wave reflection and augments the systolic pressure measured in the central 
aortic pressure waveform. 

PP = Pulse Pressure
AP = Augmentation Pressure, the contribution 
of the reflected wave to the pulse pressure
AIx = Augmentation Index, the percentage of 
the pulse pressure due to the reflected wave

>  The influence of arterial stiffness on blood pressure can be readily assessed from the central pressure   
    waveform using simple measures.
>  These measures indicate the extent to which wave reflection and arterial stiffness contribute to 
    hypertension in a given individual.

Central  Aortic  Pressure  Waveform

Onset  of  reflected  wave

PP

AP

AIx =  AP/PP  x100
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VOICE of the CUSTOMER
> CLINICAL VALUE

I have been using SphygmoCor in my preventive cardiology practice for over a year, and it is an integral component 
of my cardiovascular risk assessment. The information derived contributes directly to the management of my 
patients with hypertension, as well as pre-hypertension, allowing me to quickly assess the effects of treatment 
and lifestyle changes. Showing these easy to understand reports to my patients is both educational and extremely 
valuable in promoting patient compliance and retention. I feel that SphygmoCor is a key component that 
differentiates my practice from other competitors.

Lee Marcus, MD
Preventive Cardiology of New York

I recently incorporated SphygmoCor into my hypertension practice and I have been very pleased with the results. 
I have found the SphygmoCor system to be clinically valuable for total hypertension management. It provides 
important additional information that has already helped me make better treatment decisions for my patients. 
As the first in our region to offer this new technology, I will soon begin educating our referring physicians on 
SphygmoCor for advanced hypertension management.

Ricardo Cordido, MD
HeartCare Associates of Connecticut

I recently implemented SphygmoCor into my nephrology practice and have found that it adds critical new 
information that allows me to better manage my patients’ blood pressure. I am now seeing a lot of cases where 
central blood pressure is far lower than I would have expected and I use this information to remove or reduce 
medication. When I see the patients for follow up, they feel much better and I’m finding that their creatinine levels 
are lower, as well. SphygmoCor has quickly become an indispensable part of our practice.

Shahabul Arfeen, MD
Nephrology Specialists, P.C.

SphygmoCor is of tremendous adjunctive value in clinical decision-making with regards to escalating, reducing, 
or continuing the same antihypertensive regimen as well as deciding whether to emphasize vasodilating agents or 
non-vasodilating agents. If I had my way, this would be the new gold standard for measuring clinical/office BP 
measurements.

David Antecol, MD
Cardiology Associates of Northern New York



VOICE of the CUSTOMER
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> CUSTOMER SUPPORT 

The customer service from AtCor Medical has been absolutely outstanding. From the time we bought our first 
device back in 2009, AtCor has been always willing to assist my students with any problems that they have...even at 
random times. AtCor staff have actually returned to campus on a number of occasions to train new students since 
we do have a rapid turnover among the students using the machine.
 
Samuel Headley, PhD
Springfield College

As the Laboratory Manager of the Integrative Physiology Laboratory at the University of Illinois at Chicago, part 
of my job involves the regular upkeep and maintenance of our equipment. We have two SphygmoCor units in 
addition to one SphygmoCor XCEL device, and our research relies heavily on these machines for data collection. The 
customer support of AtCor Medical has been unparalleled, and the professionals I’ve worked with have always gone 
above and beyond in order to ensure our SphygmoCor devices are working smoothly and capturing reliable data. 
This has involved regular phone calls, emailing procedural documents, and in-person visits to our laboratory when 
necessary. There have been several times when the AtCor Medical customer service team has kept our research 
agenda on track, and it’s great to have them as a resource that’s readily available.
  
Garett Griffith
University of Illinois at Chicago

Being a scientist with an interest in developing methods for assessing cardiometabolic health, I regularly 
communicate with many companies. The service provided by AtCor is second to none. Not only are the team prompt 
when responding to any queries I may have, they are very knowledgeable. On a number of occasions folks at AtCor 
have assisted with my research, including identifying appropriate literature and providing useful suggestions.
  
Dr. Lee Stoner, PhD
University of North Carolina 

I am extremely pleased with the customer support because they always address any issues promptly and with the 
highest degree of professionalism.
 
Demetra D. Christou, PhD
University of Florida

AtCor Medical recommends purchasing an annual maintenance contract for optimal performance of the 
SphygmoCor system. There are Basic and Comprehensive Hardware & Software Support contract options.
Details and pricing for both options are included with a SphygmoCor quote.



SPECIFICATIONS
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SPHYGMOCOR® XCEL SPECIFICATIONS

Options 
 

Operating Ambient 
Temperature

External Power Supply 
(use only AtCor part #1-00877)

Physical Specification 
 

Range

SphygmoCor® XCEL PWA | SphygmoCor® XCEL PWV
SphygmoCor® XCEL PWA & PWV

+15°C to 40°C (59°F to 104°F) 

100-240 VAC, 50-60Hz

 

Enclosure Material | Polycarbonate Weight | 0.7 kg (1.5 lbs)
Dimensions | 9.9l x 19w x 17.2h cm

NIBP, PWV | Sys: 50 - 260 mmHg | Dia: 40 - 200 mmHg
Heart Rate | 30 - 220 Beats Per Minute

LAPTOP SPECIFICATIONS

Type 

Processor

Nominal Speed

Memory 

Hard Disk

IBM Compatible PC

Intel or compatible, Core 
i3, 32 or 64 bits 

2.4 GHz minimum

2GB RAM minimum

2GB for Installation 
10GB for Database

Accessories 

Printer Drivers

Communications

Minimum Display 

Operating Systems

DVD drive

Standard 

USB Port

1366 x 768 pixels 

Windows 7 Professional + SP1,  
or Windows 8 Pro, or Windows 
10 Professional



a t c o r m e d i c a l . c o m

AtCor Medical, Inc.
One Pierce Place, Suite 225W

Itasca, IL 60143

info@atcormedical.com

SphygmoCor XCEL VAC Resource Guide
© 2017 AtCor Medical, Inc.

DCN 101966 Rev. 2
10.2017

Essential for hypertension 
management


