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This Medical Device meets the essential requirements of the Medical Device Directive 93/42/EEC.

Customer Support
If you have questions about the user information, please contact Ventripoint Customer Support.

To request a paper copy of the user manual, please contact Ventripoint Customer Support. A paper
copy can be provided within 7 calendar days at no additional cost.

European Union Representative

ARAZY GROUP GmbH

The Squaire 12, Am Flughafen,
60549 Frankfurt am Main, Germany
e-mail: germany@arazygroup.com

This document and the information contained in it is the proprietary and confidential information of Ventripoint Diagnostics Ltd. (fWentripointd
and may not be reproduced, copied in whole or in part, adapted, modified, disclosed to others, or disseminated without the prior written
permission of Ventripoint. This document is intended to be used by customers and is licensed to them as part of their Ventripoint equipment

purchase, or to meet regulatory requirements in Canada, the United States, and Europe. Use of this document by unauthorized persons is
strictly prohibited.

This manual should be used for informational purposes only. The information in this manual is subject to change and does not represent a
commitment on the part of Ventripoint Diagnostics, Ltd. Ventripoint Diagnostics, Ltd. assumes no responsibility or liability for any errors or
inaccuracies that may appear in the informational content contained in this manual and reserves the right to make changes without further
notice to any products herein to improve reliability, function or design.

Ventripoint®, Ventripoint Medical System Plus®, Ventripoint Medical System®, VMS®, VMS+®, and the Ventripoint® logo are either registered
trademarks or trademarks of Ventripoint Diagnostics, Ltd. in Canada, the United States and/or other countries. All other terms and products
are trademarks or registered trademarks of their respective owners and are hereby acknowledged.

Product names for products incorporated into the Ventripoint product may be trademarks of their respective owners.

WARNING

United States federal law restricts this device to sale by or on the order of a physician.
Only trained medical personnel may use this device for its intended use.


mailto:Support@ventripoint.com
mailto:Support@ventripoint.com
mailto:Support@ventripoint.com

WARNING
Do not use the system for purposes other than those intended and expressly stated by
Ventripoint.

Model

Ventripoint Medical System Plus (VMS+ 3.0) (Referred to as & MS+6throughout the manual).

Regulatory Requirements

This product complies with regulatory requirements of the following European Directive 93/42/EEC
concerning medical devices.
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This manual is a reference for the VMS+ 3.0. It applies to all versions of the VMS+ 3.0 system unless
otherwise specified.

Conformance Standards

The Ventripoint products are tested to meet all applicable requirements in relevant Health Canada
regulations and standards, FDA regulations, and EU Directives and European standards. Any
changes to accessories, peripherals or any other part of the system must be approved by Ventripoint.
This product complies with the regulatory requirements of the following:

93/42/EEC Medical Devices Directive (MDD)
EN 60601-1:2006/A1:2013 / IEC60601- Medical Electrical Equipment, Part 1: General
1:2005/A1:2012 Requirements for Safety

Medical Electrical Equipment i part 1-2. Collateral
standard: Electromagnetic compatibility T
Requirements and tests.

IEC60601-1-2:2014 (Ed. 4.0)/ EN 60601-1-
2:2015

Medical electrical equipment - Part 1-6: General
requirements for basic safety and essential

IEC 60601-1-6:2010/EN 60601-1-6+A1:2013 performance - Collateral standard: Usability

ISO 13485:2016/EN 1SO 13485/AC:2016 Medical Devices i Quality management systems i
Requirements for regulatory purposes




ISO 10993-5:2009/EN ISO 10993-5:2009

1ISO10993-10:2010/EN ISO 10993-10:2010

IEC 62304:2006_A1:2015/ EN
62304:2006+A1:2015/AC:2008

ISO 14971:2019/ EN I1SO 14971:2012

ISO 15523-1:2016/ EN ISO 15523-1:2016

IEC 62366-1:2015/ EN 62366:2008+A1:2015

ETSI EN 300 019-2-1 (2017-11)

ETSI EN 300 019-2-2 (2017-08)

IEC/EN 60068-2-1:2007

IEC/EN 60068-2-2:2007

IEC/EN 60068-2-78:2013

ASTM D4169 DC 13

DICOM, NEMA PS 3.1-3.18, 2006

Biological evaluation of medical devices - - Part 5:
Tests for in vitro cytotoxicity

Biological evaluation of medical devices - - Part
10: Tests for irritation and skin sensitization

Medical device software - - Software life cycle
processes

Medical devices T Application of risk management
to medical devices

Medical devices i Symbols to be used with
medical device labels, labelling and information to
be supplied i Part 1. General requirements

Medical devices 1 Part 1: Application of usability
engineering to medical devices

Environmental Engineering (EE); Environmental
conditions and environmental tests for
telecommunications equipment; Part 2-1:
Specification of environmental tests; Storage

Environmental Engineering (Ee); Environmental
Conditions And Environmental Tests For
Telecommunications Equipment; Part 2-2:
Specification Of Environmental Tests;
Transportation

Environmental testing i Part 2-1: Tests 1 Test A:
Cold

Environmental testing - Part 2-2: Tests - Test B:
Dry heat

Environmental testing-Part 2-78: Tests i Test
Cab: Damp heat, steady state

Standard Practice for Performance Testing of
Shipping Containers and Systems

[DICOM] Digital Imaging and Communications in
Medicine
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About This Manual

This manual is intended to assist you with the safe and effective operation of your Ventripoint product.
Before attempting to operate the product, read this manual and strictly observe all warnings and caution
notices. Pay special attention to the informationin t he fASafetyd section.

This manual is also available on the Ventripoint website in pdf format.

Safety

Please read this information before using your VMS+ system. This section covers general safety
information only, including cautions, warnings and other information about what you must do to ensure
safe and proper performance of the VMS+ system. This device is intended for use by, or by the order
of, and under the supervision of a licensed physician qualified to direct the use of the device. Report
any serious safety incident that occurs in relation to the VMS+ system to Ventripoint and to the
competent authority of the country in which the user and patient are established.

WARNING
Warnings alert you that a potential safety hazard exists and describes precautions to protect

A the equipment from damage or injury to the operator or patient.

CAUTION

Cautions indicates that a potential hazard may exist and contains precautions that must be
followed to protect equipment, data, or software, and consequently voiding your warranty
or service contract or ways that you could lose patient or system data.

NOTE Highlights important information that will aid you in operating the product more effectively.

Intended Audience

This document is intended for healthcare professionals who operate the Ventripoint product. Users of
the device must be trained in cardiac sonography and/or echocardiography.

Intended Use

The VMS+ 3.0 is an adjunct to existing ultrasound imaging systems and is intended to record, analyze,
store and retrieve digital ultrasound images for computerized 3D image processing.

The VMS+ 3.0 is indicated for use in patients where all heart chamber volumes and ejection fractions
are warranted or desired.



Indications for Use

This product is intended to be installed, used, and operated only in accordance with the safety
procedures and operating instructions given in the product user information, and only for the purposes
for which it was designed. However, nothing stated in the user information reduces your responsibility
for sound clinical judgment and best clinical procedure.

Diagnostic Capabilities
The VMS+ is intended for use by qualified medical professionals experienced in examining and

evaluating Echocardiograms, for obtaining diagnostic information as part of a comprehensive
diagnostic decision-making process within the clinical setting.

Limitations
Results of the VMS+ are dependent upon the overall quality of the 2D acquisition, or exam.

The user is responsible for determining if artefactual characteristics exist.
Artifacts can severely affect the image quality and require a reacquisition. Examples of artifacts are:

1 Obvious discontinuity between the resultant borders and the 2D images due to patient motion
1 Excess shadowing of images
1 Poorly defined anatomy resulting in improper point placement

In the case of a poorly reconstructed image set, as determined by the above criteria or by the user's
clinical experience and training, resultant 3D dimensional results should not be relied on.

If for any reason volumetric results are rendered from poorly reconstructed images, these
measurements should not be used for making diagnostic decisions.

The user must be committed to the accuracy of the existing images and reconstructed results. Image
scans should be repeated if there is the slightest doubt as to the accuracy of images and
reconstructed results. The user is responsible for the definition of contours in acquired views.

The accuracy of VMS+ depends mainly on the acquisition method and the operator skills. For detailed
information about acquisition methods and accuracies refer to the manual of the Ultrasound imaging
device.

All measurements are calculated from the relative positions of anatomical points superimposed over
the ultrasound image. Therefore, the validity of the measurements with respect to the ultrasound
image depends directly on the operator skills in positioning the anatomical points of interest on the
image. When performing point placement, always be aware of this source of human error.

In vitro testing of VMS+ demonstrates accuracy of results to be within 10% of actual volumes of
phantoms tested. The accuracy in the clinical setting may vary when all above factors and conditions
are accounted for.

The user is responsible for determining if the reconstructed result is suitable for the corresponding
image acquisitions and for determining if the results are relevant for clinical decision making. The
results provided by VMS+ are not intended to be a source of advice or to determine or recommend a
course of action or treatment for a patient.



Clinical Studies

The safety and effectiveness of the VMS+ is to compute right ventricular volumes and ejection fraction
from two-dimensional cardiac ultrasound images in adult patients with pulmonary hypertension was
evaluated in a multicenter, open enroliment study (2011052). Subjects who met the screening criteria
completed cardiac imaging using cardiac magnetic resonance imaging (cMRI) and Ventripoint Medical
System ( i V M@t@ound imaging on the same day. This study achieved its pre-specified success
criteria of having the 95% confidence limits for EDV, ESV and EF within £10% for the VMS and cMRI
estimates.

Following collection of 75 patient image sets, the images were sent to independent core labs for
analysis. The results of echo image point placement and MRI image tracing were documented, and
volume data returned to Ventripoint for statistical analysis.

Data Analysis

The primary comparison study is the comparison of EDV, ESV, and EF measurements determined by

VMS/ echo with measurements det er nmages.dAcdording®ithep sonds
clinical trial protocol the primary criteria for agreement between the two methods is if the 95%

confidence interval of the Bland-Altman bias is within the +10% interval.

It is seen that the 95% confidence intervals of mean percent difference between VMS and MRI results
are well within the protocol stated acceptance limits of £10% for EDV, ESV, and EF as demonstrated
in the following table:

Table 1: Observed Mean for Percent Difference between VMS and MRI

EDV | 75 4.80% (1.35%) (2.24%, 7.56%) (-18.2%, 27.8%)
ESV | 75 1.76% (1.51%) (-1.17%, 4.76%) (-23.9%, 27.4%)
EF | 75 2.03% (0.66%) (0.72%, 3.33%) (-9.1%, 13.2%)

Performance Studies
Left Ventricle (LV), Left Atrium (LA), and Right Atrium (RA) Hearts Catalogue

Validation testing was conducted using 20 random hearts utilizing a point selection protocol and
executing reconstructions on a VMS platform to evaluate the robustness of the catalogues.

The catalogue for the LV includes the following non-diseased and diseased states:

Normal hearts

Tetralogy of Fallot (TOF)

Pulmonary Arterial Hypertension (PAH)

Right Ventricle to Pulmonary Artery (RV to PA) Conduits
Systemic RV

= =4 -4 —a -
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The catalogues for the LA and RA include the following non-diseased and diseased states:

Normal hearts

Tetralogy of Fallot (TOF)

Pulmonary Arterial Hypertension (PAH)

Right Ventricle to Pulmonary Artery (RV to PA) Conduits
Systemic RV

1 Coarctation

= =4 =4 =4 4

For each study selected, VMS reconstructions were performed with the study masked from the
catalogue (the study will not be used by the KBR (Knowledge Based Reconstruction) during
reconstruction). Two qualified tracers performed the reconstructions using the VMS Review and
Analysis System software independently and without knowledge of the actual study volumes.

The remove-one manual cross validation studies achieved their pre-defined success criteria of showing
a 95% confidence level in volume difference no worse than 10% compared to the full fit volume.

Safety and Effectiveness

No adverse events were reported during the clinical trial of the VMS. Effectiveness was assessed
through bench and clinical performance testing using a standard of care method as a comparator. The
VMS+ introduces no new questions concerning safety or effectiveness and is therefore substantially
equivalent to the predicate devices.

Contraindication

The VMS+ is not intended to be used on patients with pacemaker/defibrillator; permanent or temporary
and any kind of similar implanted device.

Environment

VMS+ is a transportable system intended for use in professional healthcare facility environments where
healthcare is provided by healthcare professionals.

WARNING
Do not use the system for purposes other than those intended and expressly stated by
Ventripoint. Do not misuse the system, and do not use or operate the system incorrectly.

WARNING

A Installation, use, and operation of this product is subject to the law in the jurisdictions in
which the product is used. Install, use, and operate the product only in a way that does not
conflict with the applicable laws or regulations, which have the force of law.

11



Product Description

The Ventripoint VMS+ is a medical device that recreates the shape of a heart using a knowledge-based
reconstruction algorithm by capturing 2D ultrasound images at specific angles and locations. The
subsequent reconstructed heart is used to calculate the volume. The volume can be any one of the four
chambers, either at end-diastolic and/or end-systolic.

AThe VMS+ is intended to be used with any st
transthoracic (TTE) imaging for cardiovascular imaging and. generates echocardiograms that
conforms to the DI COM standar do.

The VMS+ records the ultrasound images from a video output of the 2D ultrasound machine and tracks
the wultrasound patiaa cosrdinateseand arientatibn by utilizing a position sensor
connected to the ultrasound transducer. There is a separate position sensor that tracks and corrects for
any patient movement.

Major Features
Acquires ultrasound cardiac images from a host ultrasound system.

Acquiring position and orientation of the transducer during scanning.

> > >

Tracks patient movement.

>\

Displays the different cardiac views that were captured as video clips.
Enable the user to drop key points on the ultrasound images.

> >

Send the points to the KBR engine resulting in the extraction of a wire mesh display of the heart
shown in 3D.

>\

Allow the user to interact with the 3D wire mesh volume for optimum viewing.

>

Generates the following measurements:
A Systolic volume
A Diastolic volume
A Ejection Fraction

A Measurements are stored with the images for later retrieval.

>

A report is generated with all measurements and derived parameters.
A Sends and retrieves studies to a DICOM PACS server.

Basic Safety Precautions

Before using the system,readt hes e war ni ngs and Thihsection Sosefsgengra
safety only. Safety information that applies only to a particular task is included in the procedure for
that task.

WARNING
A Do not use the system until you have read, understood, and know all the safety
information and safety procedures cont ai

12
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WARNING
Only Ventripoint-trained personnel may modify the VMS+.

WARNING

Do not use the system until you have been properly trained on the safe and effective
operation of the VMS+ system.

CAUTION

The equipment is to be only used in conjunction with ultrasound machines. Do not
connect other equipment to the VMS+.

CAUTION

There is a magnetic field present. Do not use the system if you have a pacemaker or
ferrous metal instruments/tools on your person.

CAUTION
Do not place the sensors within 300 mm (12 in) of a patient with a pacemaker.

Electrical Safety

This equipment has been verified by a recognized third-party testing agency as a Class | device with
Type B patient-applied parts. (The safety standards met by this system are included in the
Specifications section). For maximum safety, observe these warnings and cautions:

>

/N
/N
/N

WARNING

The VMS+ needs special precautions regarding EMC and needs to be installed and put
into service according to the EMC information provided in this manual.

WARNING

To avoid electrical shock, use only supplied power cords and connect only to properly
grounded (wall/mains) outlets.

WARNING

Given the sensitivity of the system to magnetic fields, do not use in close proximity to MRI
machines. Itis recommended to keep at least 50 meters away from any MRI rooms.

CAUTION

For information on electromagnetic emissions and immunity as it applies to the system,
see Electromagnetic Compatibility. Ensure that the operating environment of your
system meets the conditions specified in the referenced information. Operating the
system in an environment that does not meet those conditions may degrade system
performance.

13
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NOTE

CAUTION

If the power cord is damaged (exposure of the core, disconnection, etc.), contact your
service representative to change for a new one. Operating the system with a damaged
power cord may cause an electric shock or fire.

CAUTION

When you disconnect the power plug from the wall outlet, always pull the plug (not the
cable). Do not pull by the cable itself. Doing so may result in damage to the cord,
leading to fire or electric shock.

CAUTION
Verify that your system is powered off before plugging the power cord into a wall outlet.

CAUTION

Do not connect any peripheral devices to the system other than those provided by
Ventripoint. Failure to comply with this instruction may result in poor performance of the
product.

CAUTION

Do not use near devices which intrinsically transmit radio waves (e.g. cellular phone,
radio transceiver, mobile radio transmitter, etc.). Use of these devices near this
equipment may affect performance of the device. These devices should be turned off.

If this equipment is found to be affected by magnetic interference, re-locate the device,
increase the separation between the unit and the source of the interference, or consult
your Ventripoint service representative for assistance.

Mechanical Safety

Mechanical failure or unintended use of the equipment can result in physical injury to patients or
operators. A list of precautions related to mechanical safety follow, observe these precautions when
using the system.

A\

WARNING

The roll stand post operates by pneumatic pressure and will travel upward when
disengaged. Ensure that nothing will obstruct upward travel before turning the Height
Adjustment Knob or pressing the Foot Pedal.

WARNING

Do not attempt to disassemble any component of the roll stand.

CAUTION

To avoid injury, Ventripoint recommends against lifting the system roll stand.

14



CAUTION
Ensure that the cables for all patient-applied parts are secure before moving the system

CAUTION
Do not park the system on an incline.

Warning Symbols

The system may use the following warning symbols. For additional symbols used on the system, see
the ASafetyodo section.

C Identifies a safety note.

f Dangerous voltages: Appears adjacent to high-voltage terminals, indicating the

presence of voltages greater than 1,000 Vac (600 Vac in the United States).

Indicates that the user should see the instructions for use for safety information.
°
EE

Navigating the Touch Screen
VMS+ communicates with the user in a number of ways:

U Menus

i Message boxes
U Screens

U Tool Bar icons

Most of these options can be navigated either by using your finger to tap the touch screen, or by using
both the scrolling and clicking functions of the Mouse and/or Keyboard.

Touch Gestures

@

Left mouse click Selecting buttons

Selecting points
Placing points

Single finger tap

15
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Single finger double tap

Double left mouse click

Opening a study from the studies list

+ﬂ

Single finger tap and drag

Left mouse click and drag
mouse pointer in any
direction

Rotating 3D model
Moving cine bar indicator
Setting Brightness/Contrast

' )

Single finger tap and hold

Right mouse click

Deleting points

._I_.

Single finger swipe

Scrolling through thumbnails
Scrolling through Studies list

P ” Mouse scroll forward Zoom in
Two finger spread
// Mouse scroll backward Zoom out

Two finger pinch

Product Compatibility

Do not use your system in combination with other products or components, unless Ventripoint expressly
recognizes those other products or components as compatible. For information about such products
and components, contact your Ventripoint representative. Changes and additions to the system should
be made only by Ventripoint or by third parties expressly authorized by Ventripoint to do so. Such
changes and additions must comply with all applicable laws and regulations that have the force of law

within the jurisdictions concerned.

16




Installation and Maintenance

Expected Service Life

The expected service life for this model of the VMS+ is at least three (3) years from the manufacturing
date under the provision of regular maintenance by Ventripoint service personnel.

Inspecting the System

System preventive maintenance should be performed at least once a year and corrective maintenance
as needed by Ventripoint service personnel. No servicing can be done while the equipment is in
use.

CAUTION

Only Ventripoint service personnel may perform installation, assembly, upgrade,
readjustments, extensions, maintenance, service, and any modification or repair of this
product, otherwise, warranty may be void. Please contact Ventripoint for further
information.

CAUTION

Training is required for all users prior to using the VMS+ for its safe and effective use.
Training materials will be provided with on-site training to all users by Ventripoint clinical
personnel during installation of the system.

WARNING

No modification of this equipment is allowed. Any changes or additions made by non-
Ventripoint service personnel may void the Ventripoint warranty.

CAUTION

Ventripoint Diagnostics Ltd. assumes no liability for problems attributable to unauthorized
modifications, additions, or deletions to this product, or unauthorized installation of third-
party software.

CAUTION

Use the VMS+ in accordance with all instructions for use.

CAUTION

Follow all instructions provided to avoid damage during cleaning. Failure to do so could
void your warranty.

CAUTION

If any defects are observed or malfunctions occur, DO NOT operate the equipment, and
inform your Ventripoint representative immediately.

>pPEPPEPEP P
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Disposal of System

B European Union Directive on Waste Electrical and Electronic Equipment (WEEE) which
is an EU-wide legislation, as implemented in each Member State, requires that waste electrical and
electronic equipment carrying the mark (left) must be disposed of separately from normal household
waste. The VMS+ should be disposed of according to local regulations and the WEEE directive. The
mark on electrical and electronic products only applies to the current European Union Member States.

WARNING

Do not dispose of the device (or any parts of it) with industrial or domestic waste. The
system may contain materials such as lead, tungsten, or oil, or other hazardous
substances that can cause serious environmental pollution. The device also contains
privacy-sensitive information, which should be properly removed (scrubbed). Ventripoint
advises you to contact your Ventripoint service representative before disposing of this
system.

Electromagnetic Compatibility (EMC)

This section includes information on electromagnetic emissions and immunity as it applies to the
system. VMS+ complies with the requirements of IEC 60601-2, Class A.

In case of issues related to EMC, please contact your Ventripoint representative.

The information and warnings contained in this and other sections should be observed when using the
system to ensures its EMC.

The recommended tables for electromagnetic emissions per sub-clause 5.2 of IEC 60601-1-2:2007
(3" edition) and electromagnetic immunity are provided on the following pages:

WARNING

Use of this equipment adjacent to or stacked with other equipment should be avoided
because it could result in improper operation. If such use is necessary, this equipment
and the other equipment should be observed to verify that they are operating normally.

WARNING

Use of accessories, transducers and cables other than those specified or provided by the
manufacturer of this equipment could result in increased electromagnetic emissions or
decreased electromagnetic immunity of this equipment and result in improper operation.

18



WARNING

Portable RF communications equipment (including peripherals such as antenna cables
and external antennas) should be used no closer than 30 cm (12 inches) to any part of
the VMS+ 3.0, including cables specified by the manufacturer. Otherwise, degradation of
the performance of this equipment could result.

The Emissions characteristics of this equipment make it suitable for use in industrial
areas and hospitals (CISPR 11 class A). If it is used in residential environment (for which

NOTE CISPR 11 class B is normally required) this equipment might not offer adequate
protection to radio-frequency communication services. The user might need to make
mitigation measures, such as relocating or re-orienting the equipment.

Table C.17 Emission Class and Group Compliance

The VMS+ is intended for use in the electromagnetic environment specified below. The customer or
the user of the VMS+ 3.0 should assure that it is used in such an environment.

Emissions Test Compliance Electromagnetic Environment i Guidance
RE Emissions The VMS+ uses RF energy only for its internal function.
Group 1 Therefore, its RF emissions are very low and are not likely

CISPR 11 : . : :
to cause any interference in nearby electronic equipment.
RF Emissions Class A The VMS+ is suitable for use in all establishments other
CISPR 11 than domestic, and may be wused in domestic
Harmonic Emissions Class A establishments and those directly connected to the public
IEC 61000-3-2 low-voltage power supply network that supplies buildings

used for domestic purposes, provided the following
warning is heeded:

Voltage Warning: This equipment/system is intended for use

Fluctuations/Flicker by healthcare professionals only. This
u émissi?)nsc Complies equipment/system may cause radio inference or may
IEC 61000-3-3 disrupt the operation of nearby equipment. It may be

necessary to take mitigation measures, such as re-
orienting or relocation the VMS+ or shielding the
location.

Table C.27 Immunity Test Level Compliance

The VMS+ is intended to use in the electromagnetic environment specified below. The customer or
the user of the VMS+ should assure that it is used in such an environment.

. IEC 60601 : Electromagnetic
Immunity Test Compliance Level . :
Test Level Environment - Guidance

Floors should be wood,
concreted or ceramic tile. If
+8 kV Contact +8 kV Contact floors are covered with

+15 kV Air +15 kV Air synthetic material, the
relative humidity should be
at least 30%.

Electrostatic
Discharge (ESD)
I[EC 61000-4-2

Electrical Fast +2 kV for power supply +2 kV for power Mains power quality should
Transient/Burst lines supply lines be that of a typical
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input lines
IEC 61000-411

(30% dip in U7)
For 30 cycles

(30% dip in U7)
For 30 cycles

IEC 61000-4-4 commercial or hospital
environment.
+0.5 kV, +1 kV
iolliiek}/c; ﬁr%ekv line to line Mains power quality should
Surge Py & be that of a typical
IEC 61000-4-5 +0.5 kV, +1 kV, £2 | commercial or hospital
iO'S.kV’ 1 kv, 22 kv kv environment.
line to ground line to ground
0% Ur 0% Ur
(100% dip in Ur) (100% dip in Ur)
For 0,5 cycle For 0,5 cycle Mains power quality should
be that of a typical
Voltage Dips, short 0% Ur 0% Ur commercial or hospital
interruptioné and (100% dip in U7) (100% dip in Ur) environment. If_the user of
voltage variations For 1 cycles For 1 cycles the \_/MS+ requires _
on power supply continued operation during
70% Ur 70% Ut power mains interruptions, it

is recommended that the
VMS+ be powered from an
uninterruptible power supply

0% Ur 0% Ur or a battery.
(100% dip in U7) (100% dip in Ur)
For 5 sec For 5 sec
Power frequency magnetic

Power Frequency fields should be at levels

Magnetic Field characteristic of a typical

(50/60 Hz) 30 A/m 30 A/m location in a typical
IEC 6100-4-8 commercial or hospital

environment.

NOTE Uris the a.c. mains voltage prior to application of the test level.

Table C.37 Immunity Test Level Compliance

The VMS+ is intended for use in the electromagnetic environment specified below. The customer or
the user of the VMS+ should assure that it is used in such an environment.

Immunity Test

IEC 60601
Test Level

Compliance Level

Electromagnetic Environment -

Guidance
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Conducted RF
IEC 61000-4-6

Radiated RF
IEC 61000-4-3

3Vrms
150 kHz to 80 MHz

6 Vrms
ISM/Amateur Radio
bands inside
150 kHz to 80 MHz

3Vim
90 MHz to 2,7 GHz

RF communication
equipment inside
80 MHz to 6 GHz

3Vrms
150 kHz to 80 MHz

6 Vrms
ISM/Amateur Radio
bands inside
150 kHz to 80 MHz

3Vim
90 MHz to 2,7 GHz

RF communication
equipment inside
80 MHz to 6 GHz

Portable and mobile RF
communications equipment
should be used no closer to any
part of the VMS+ including cables,
than the recommended separation
distance calculated from the
eqguation applicable to the
frequency of the transmitter.

Recommended separation
distance

Q pgWD
Q pg&MD 80 MHz to 800 MHz
Q ¢®M0 800 MHz to 2.7 GHz

where 0 is the maximum output
power rating of the transmitter in
watts (W) according to the
transmitter manufacturer and Qis
the recommended separation
distance in meters (m).

Field strengths from fixed RF
transmitters, as determined by an
electromagnetic site survey?
should be less than the
compliance level in each
frequency range®.

NOTE 1 At 80 MHz and 900 MHz, the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people.

a) Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile
radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with accuracy.
To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey should be
considered. If the measured field strength in the location in which the VMS+ is used exceeds the applicable RF
compliance level above, the VMS+ should be observed to verify normal operation. If abnormal performance is
observed, additional measures may be necessary, such as re-orienting or re-locating the VMS+.

b) Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.

Table C.47 Recommended Separation Distances

Recommended separation distances between

portable and mobile RF communications equipment and the VMS+
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The VMS+ is intended for use in an electromagnetic environment in which radiated RF disturbances
are controlled. The customer or the user of the VMS+ can help prevent electromagnetic interference
by maintaining a minimum distance between portable and mobile RF communications equipment
(transmitters) and the VMS+ as recommended below, according to the maximum output power of
the communications equipment.

Separation distance according to frequency of transmitter
Rated maximum output
power of transmitter m
W 150 kHz to 80 MHz 80 MHz to 800 MHz 150 kHz to 80 MHz
Q  pgWd Q  pgWd Q  pgWD
0.01 0.12 0.12 0.24
0.1 0.38 0.38 0.73
1 1.2 1.2 2.3
10 3.8 3.8 7.3
100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended separation distance Qin metres (m)
can be estimated using the equation applicable to the frequency of the transmitter, where 0 is the maximum output power
rating of the transmitter in watts (W) according to the transmitter manufacturer.

NOTE 1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people.

Prevention of Static Electricity Interference
Interference from static electricity can affect electronic components in the sensors.

The following cautions can help to reduce the likelihood of electrostatic discharge/static shock:

CAUTION
A To help reduce electrostatic discharge (ESD) place anti-static mats between the system
and the patient bed.

Device Labels and Symbols
The following symbols may be used on the equipment and its accessories and packaging.

! \ Date of Manufacture
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Manufactured by

REP

Representative in the European Community

Indicates conformance with European Council Directive
93/42/EEC.

Serial number

Help

Indicates that the user should consult the instructions for
use for safety information that are located in the Help
screen.

Type B applied part

Caution. Indicates the need for the user to consult the
instructions for use for important cautionary information
such as warnings and precautions that cannot, for a variety
of reasons, be presented on the medical device itself.

Prescription only; USA federal law restricts this device to
sale by or on the order of a physician.

Indicates the weight of the system.

Temperature limits to which the medical device can be
safely exposed.

Humidity limits to which the medical device can be safely
exposed.
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(&

Pressure limits to which the medical device can be safely
exposed.

I

Alternating Current. To indicate on the rating plate that the
equipment is suitable for alternating current only; to identify
the relevant terminals.

Indicates the need for separate collection for electrical and
electronic equipment in compliance with the Waste
Electrical and Electronic Equipment.

Telephone Number

Fragile

e ) 1d

-

-
-
-

Keep Dry

Warns of system over-balance due to external force. (Do
not push on the monitor to move the system.)

Caution, Magnetic hazard. Cautions user of magnetic field
present and that the right precautions need to be taken in
that area be no one working with pacemakers or metals.

Indicates a hazard to patients with pacemakers. Do not
place field generator within 300 mm (12 in) of a patient with
a pacemaker.

MRI Unsafe

OO@P @

Refer to instruction manual/booklet.
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Maximum
Load

2.3kg

Maximum load of basket cannot exceed 2.3 kg.

Caution, consult accompanying documents

Electricity warning. Warns of dangerous voltages.

Hard Disk Drive

Battery (n/a to VMS+)

Power status

Power on/off

Volume mute

Decrease volume

@006 N EEKIBIN

Increase volume

Decrease screen brightness

Increase screen brightness
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LCD on/off

Clean me (locks screen for cleaning)

Turn off camera capabilities (n/a for VMS+)

Function (n/a for VMS+)

This symbol indicates that the waste of electrical and
electronic equipment must not be disposed as unsorted
municipal waste and must be collected separately. Please
contact the manufacturer or other authorized disposal
company to decommission your equipment.

4| ®©©

System Overview

Use this section to become familiar with the system and its components.
The VMS+ has two operational modes; the Console and a Review and Analysis Workstation.

1 Console: The system is installed and provisioned by Ventripoint. It contains the necessary hardware
for capturing ultrasound images, tracking the 3D coordinates of the ultrasound transducer, and
completing the reconstructions. This system is designed to work with any commercially available two-
dimensional (2D) ultrasound system.

1 Review and Analysis Workstation: The Workstation is used by users for conducting study analysis
created by the VMS+. The Review and Analysis Workstation only consists of the analysis portion of the
VMS+ application. This system is not provisioned by Ventripoint. For the minimum requirements for
running VMS+ on a Review and Analysis Workstation, see Setting up a VMS+ Workstation .

System Components
The system consists of the following components:
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System Components

Touchscreen computer.

Manual computer adjustment lever.

Computer controls 6 I/O and Power
Wire utility basket. 9 Cable wrap
Power supply 9 Locking casters x 5

Variable height roll stand base with
adjustment pedal

Q000 0Q
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In/Out (1/0O) Control Panel

DC-in

DP x 2

LAN x 2 (Use only one LAN port consistently)

USB 3.0 x 2 (Right), USB 2.0 x 2 (Left)

RS232 (Right), RS232/422/485 (Left)

Q0000

Power Cords and Plugs
The cable types listed here are supplied with the system based on your particular country of use.

North American
10Amp Hospital
Grade Cord Set
w/C13

3.05m/10.0ft 125VAC/10A
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Continental
Europe 10Amp
Cord Set w/ C13
Connector

3.50m/11.48ft

250VAC/10A

United
Kingdom/Ireland
Cord Set w/C13
Connector

3.50m/11.48ft

250VAC/10A

Swiss 10 Amp
Cord Set

2.50m/8.2ft

250VAC/10A
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Transducer Sleeve

Transducer Sensor

Patient Sensor
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o USB cable

9 Top surface (holds the PCB)

0 Bottom and/or patient surface (holds
a magnet)

Pairing Baton

0 Patient sensor slot

9 Transducer sensor slot

Patient Data Protection

The VMS+ application does not encrypt patient data. It is your responsibility to configure your
workstation to meet your local security policies and regulatory requirements.

Ventripoint recommends that you protect patient data by encrypting your device and setting a password
or passcode as a screen lock for your device, i
requirements.

When you are finished using the console, you can briefly press the on/off control on the device to lock
the screen and prevent unauthorized access to patient data, or you can simply shut down the system,
which logs you off automatically.

The VMS+ is not intended for long-term storage of patient data. Export exams frequently and delete
them after they are exported. You can send patient data to PACS/DICOM. You can also delete all
patient data from the VMS+ and Copy To/From removable media.

VMS+ software also logs who is signed in, what actions were taken by the user and how long they
were signed in. See Log files.
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When you are finished using the system, you can log off manually, or you can simply shut down the
system, which logs you off automatically. The system stores a record of each user logon. For more
information on protecting patient data, see System Security.

Patient Information Screen

The patient information will be populated from the ultrasound machine via Dicom transfer. At any time,
you can edit the Patient Information that has been entered for a study, as long as it has not been sent
or retrieved from PACS. The Patient Information can be accessed via the 2D, 3D, Report or Help
screens and includes the following fields that you can enter data for the Patient.

T MRN:The patientds Medical -ppeided).r d Number (hospital

1 Accession:The patient 6s ekdasmtal-proviled). n u mb

i FirstName:The patientds first name.

1 MiddleName:The patientds middl e name.

f LastName:The patientds | ast name.

1 Gender: Male, Female or Unknown.

9 Birth Date: The month, day, and year in which the patient was born.

1 Heightt The patientds height. The height can be en
other field will populate automatically.

T Weight: The pati ent 6s canbdegtérdd in eifhdr ienpewat dr meiric and the
other field will populate automatically.

1 HeartRate:The patientdés heart rate.

i BloodPressure:The patientés bl ood pressure.

1 Analysis:The patientds analysis type. AvaiTetambgye opt.
of Fallot (TOF), RV to PA Conduit, D-TGA (Atrial Switch), and PAH.

9 Facility: Displays the facility in which the patient is being examined. This information is

configured at the time of installation and cannot be modified.

1 Clinician: Displays the name of the user who is currently logged in to the system and cannot
be modified.

1 Referring MD: The name of the physician who referred the patient.
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Patient Information

MRN
Accession #
First Name
Middle Name
Last Name
Gender

Birth Date

Height E cm | I:I feet I:I in.

Weight

Heart Rate

Blood Pressure E l:l mmHg

Analysis
Standard Analysis v

Record Information

Facility Ventripoint

Clinician MichelleNeedles

Rerngh0 ||

Cancel

Patient Information screen i 2D, 3D, Report or Help screen

u To edit patient information

1.
2.
3.

In the table of available studies on the main workspace, select a study.

Select Open.

Select the ﬂ patient information icon in the top left corner of the screen to open the Patient
Information screen. Patient Information screen scan be opened on either the 2D, 3D, Report or
Help screens.

Make the appropriate changes to the Patient Information.

Select OK to save the changes made or Cancel to cancel your changes.

A\

CAUTION

Before saving, editing, or reviewing the data of a patient, ensure that its contents
correspond to the patient name and/or MRN. This provides additional assurance
that the stored data correspond to the correct patient.

CAUTION

Once a study has been received from or sent to PACS, the Patient Information
cannot be edited.
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Viewing Audit Logs

The VMS+ provides the data to enable a user to create an audit report for a specific time period. The

ability to sort entries in the audit log according to date, time, patient identification and/or user

identification is permitted. Log files are retained for six (6) months.

Audit logs record the following information about access to patient data:

T
T
T
1
1

Log

When an employee logs in, including date and time
The number of failed login attempts on a console

What information was accessed by the person logged in

What Protected Health Information (PHI) was changed and by whom

What data was saved/deleted/modified and by whom

fil es amgrambataivdntriPaint\lioCy: s 0 namyde ace@essed by users with
Administrator privileges.

User Account Management

There are two types of user accounts: Administrators and Standard Users.

Administrators are given their administrator user account and password by the Ventripoint Service
Representative during the installation process. It is suggested that Administrators change this password
immediately and that they do not share this password with other users.

Each user of the VMS+ will need their own account with their own password.

You will log into the system, add new users, delete existing users and change passwords using the
Microsoft Windows login screen.

NOTE

security policies and requirements.

u Creating a new user account

1.
2.

© N o g &

As an Administrator, log into the VMS+.

Go to the Windows start menu.

Windows 0
Open Settings.

Go to Accounts.

Go to Family & other people.

S e | éAddsomeone else to this PCO .

Seldctdomdt have this per Hands
S e | éAdd a user without Microsoft account6 .
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9. Enter a user name.
10.Do not enter a password.

11.A Standard userisadded. St andar d users wil|l not
desktop.

12.Click Next.

13.Open Windows Control Panel.
14.Select User Accounts.

15. Select User Accounts again.

16. Select Manage another account.
17.Select the user you want to manage.
18. You will have the following options:
Change the account name
Create a password

Change the account type
Delete the account

® 2 0 T 9

Manage another account

u To change account type
1. As an Administrator, log into the VMS+.

2. Go to the Windows start menu.

Windows 10

3. Open Settings.

Go to Accounts.

Go to Family & other people.
Select the user you want to edit.
Select Change account type.

Select Standard or Administrator from the drop-down menu.

© o N o 0 &

User account type is updated.

u To change a password

NOTE  Passwords can only be changed by users with Administrator privileges.
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u

u

1. As the user, log into the VMS+.

© © N o O bk w

Go to the Windows start menu.

Windows 10

Under password, select Settings.
Select Change account settings.
Select Sign-in Options.

Under Password, select Change.

Enter current password.

Enter a new password.

Re-enter the new password.

10. Select Next.

11.Select Finish. Password is updated.

To delete a user

1. As an Administrator, log into the VMS+.

2. Go to the Windows start menu.

© N o g &

Open Settings.

Go to Accounts.

Go to Family & other users.
Select the user you want to delete.
Select Remove.

Select Delete account and data.

To unlock an account

H w N

Click Windows button + R.
Enter lusrmgr.msc.
Select OK.

Type Local Users and Groups into Windows search bar.
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Select Users folder.
Select User.
Double click on the user

Select More Actions or right click.

© ® N o o

Select Properties.

10.Uncheck the Account is locked out option.
11.Select Apply.

12.Click OK.

Turning System ON and OFF

u To switch on the console

1. Plug the power cable into the power adaptor jack of the power supply provided with the system.
The medical panel PC unit uses voltage between 100-240 VAC.

CAUTION
Use only the power cable that matches the voltage of the power outlet, which has been

A approved and complies with the safety standard of your particular country.

The power supply is a forming part of the medical device.

2. Connect the appropriate AC power supply adapter output to the rear of the unit (DC IN).

3. Push the power plug of the power cable into the wall power outlet socket.

WARNING
A If the mains supply is not within the specified range, do not connect the unit to the
power source.

4. Make sure to allow sulfficient slack in the cable so that the plug is not pulled out of the wall if the
system is moved slightly.

5. Make sure that the power outlet socket is located near the equipment and the power plug is
easily accessible at all times during use of the equipment.
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CAUTION
A Use only power cord supply cables and plugs provided by Ventripoint to ensure safety
and EMC compliance.

CAUTION
A To help assure grounding reliability,
grounded power outlet. Never use an extension cord or adapter plug.

6. Press @ (on/off button) on the bottom left of the front control panel of the console. The console
power indicator light is illuminated green. After initialization, the Studies screen is displayed.

‘OPEOEEOOO®®

u To switch off the console

Switching off the console when the VMS+ application is closed., the system performs an automatic
shutdown sequence. Turning off VMS+ properly is important for system reliability.

1. On the front of the computer, press the power button.

‘OPEOEOOO®®

2. Unplug the power cord from the power adaptor jack to disconnect the device from the power
source as shown.

CAUTION
Alf the system is not going to be in use for an extended period of time, it is recommended
that you disconnect the system from the AC mains.

Getting Started
User Login

VMS+ requires that you log on to the system with your credentials (user name and password). The log
on procedure depends on whether you are signing in to the VMS+ or the Workstation.

u To log on to the System

1. During the turn-on process the system will require the user to enter a password in order to
operate it. Personal IDs and associated passwords can be configured in Windows by the System
Administrator. See Creating a new user account.
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2. The Operator Login Window appears, requesting for an ID and password when Power up
sequence is completed, or when it is required.

Other user

User name

Sign-in options

3. Click OK. You are now logged on to the system and the Studies screen is displayed.

A\
A\

CAUTION

Users have five attempts to enter the correct password. If the incorrect password is
entered, the user will be locked out of the system after the fifth attempt. An
administrator wil/ be required to rese

CAUTION

Administrators also have five attempts to enter their password. If the incorrect
password is entered, the Administrator will be locked out of the system after the fifth
attempt. Contact your Ventripoint Service Representative to reset the password.

Logging off from the System

When you have finished with a patient, you should log off from the System.

u To log off from the System

1. Click the Ki Close button at the far right of the application toolbar. The VMS+ application
closes, and you are logged off from the system
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After 30 minutes of inactivity, the VMS+ will automatically log out the current user and

M= display the login screen.

Adjusting the Touch Screen

Viewing images and other information on the monitor can be affected by lighting in the room. To avoid
glare, you can tilt the monitor from its upright position.

Loosen the lever on the back of the monitor. Hold the top of the monitor and the bottom of the monitor
and push backward or forward for easy adjustment. The range for tilting the monitor is approximately

15 .

Connecting VMS+ to Ultrasound

The VMS+ needs to be connected to the Ultrasound via the Dicom Network.

WARNING

It is the responsibility of the organization responsible for the system to ensure that
when connecting the VMS+ to an ultrasound machine that the combined system
conforms to the applicable requirements in IEC 60601-1:2005/AMD1:2012. Failure
to comply will result in poor performance of either electrical equipment.

u To connect the VMS+

1.

Connect the Ethernet cable.

CAUTION
A The VMS+ must be configured for each make and model of the ultrasound system
and ultrasound transducer probes.

u To disconnect the VMS+:

1.

a bk~ 0N

Remove the patient sensor from the patient and place in the sensor holster located on the
console

Remove the transducer sensor from the transducer sleeve.
Remove the transducer sleeve from the transducer.
Log off from VMS+.

Turn off the system by using the Computer Power button (do not proceed to following step until
power light on the computer turns off).

Use your thumb and index finger, grip firmly on the power cord to disconnect the main power
cable from the electrical socket. Loosely coil the power cable and secure with the hooks on the
pole of the rolling stand.

Wrap up unplugged cables and secure them in the cable cleat (i.e. hooks) on the VMS+ pole of
the roll stand.

Lower the system to its lowest position.
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a. With your foot, press the lever on the base while simultaneously holding the computer
and gently pushing down.

b. Release your foot when the monitor has reached is minimum height.

Connecting Sensors to System

Keep the USB Sensor separate from each other.

Open the USB Cable Lock package.

Insert the wire loop through the holes on the USB Cable lock in a loose manner where there is
enough space left for the head of the sensor USB cable to slide though it.

4. Insert the Sensor USB cable through the wire loop, pulling at least 2 inches through the loop,
as shown below.
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5. Insert USB cable lock into the USB port and lock it in place.
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