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1. Introduction to Sonalleve MR-
HIFU

1.1. About Sonalleve MR-HIFU

The Sonalleve MR guided High Intensity Focused Ultrasound (MR-HIFU) System has the following
therapeutic applications:

¢ MR guided treatment of uterine fibroids and uterine adenomyosis

¢ MR guided pain palliation of bone metastasis

Sonalleve MR-HIFU is designed to be used with Philips MR scanners.
The use of MR-HIFU requires the following equipment:

e Achieva 1.5 T/3.0 T or Ingenia 1.5 T/3.0 T MR scanner.
¢ Sonalleve MR-HIFU system.

This manual will guide you in the use of the Sonalleve MR-HIFU system. In addition, all the
instructions and safety precautions for the MR scanner apply when working with the Sonalleve MR-
HIFU system. For more information, refer to the MR scanner's Instructions for Use.

1.2. About this manual

This manual applies to the following MR-HIFU system configurations:

e SONALLEVE MR-HIFU V2 ACHIEVA 1.5T

e SONALLEVE MR-HIFU V2 ACHIEVA 3T

e SONALLEVE MR-HIFU V2 INGENIA 1.5T

e SONALLEVE MR-HIFU V2 INGENIA 3T

This manual provides information on the correct and safe use of the Sonalleve MR-HIFU system.

These Instructions for Use are intended to assist users in the safe and effective operation of the
product described.

Before attempting to operate the system, you must read these Instructions for Use, noting and
strictly observing all WARNINGS and CAUTION notices.

Pay special attention to all the information given and procedures described in 2. Safety.

¢ The intended use and standards compliance of the Sonalleve MR-HIFU product are described
in 1. Introduction to Sonalleve MR-HIFU. This chapter also explains the textual conventions
used in this manual.

e The safety aspects of using the Sonalleve MR-HIFU system are described and important
instructions for the safe use of the product are given in 2. Safety.

e An overview of the system components is given in 3. System overview.

¢ The key terms and concepts related to working with Sonalleve MR-HIFU and an outline of the
different treatment methods are provided in 4. Treatment methods.
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1. Introduction to Sonalleve MR-HIFU > 1.2. About this manual

e The basic organization and functions of the User Interface are explained in 5. User interface.

¢ You are guided through the entire treatment workflow from system and patient preparation to
post-treatment check-ups in 6. Workflow.

¢ Regular daily, weekly and monthly maintenance instructions for ensuring reliable and fault-free
operation of the system are provided in 7. Maintenance.

¢ The error and warning messages are described in 8. System Error and Warning messages.

¢ For information on the safe and environmentally sound disposal of the product, refer to 9.
Product disposal.

¢ Additional information on certain topics is provided in 10. Appendices.

These Instructions for Use describe the most extensive configuration of the product, with the
maximum number of options and accessories. Not every function described may be available on
your product.

Important

Apart from this manual, Profound Medical also produces a Technical Description (in English
only). It provides additional data essential for safe operation and the measures or
conditions necessary for installing the Sonalleve MR-HIFU system for use with the MR
scanner.

1.2.1. Notations

WARNING
A WARNING alerts you to a potential serious outcome, adverse event or safety hazard.

Failure to observe a warning may result in death or serious injury to the user or patient.

CAUTION
A CAUTION alerts you to where special care is necessary for the safe and effective use of
the product.

> B>

Failure to observe a caution may result in minor or moderate personal injury or damage to
the product or other property, and possibly in a remote risk of more serious injury, and/or
may cause environmental pollution.

NOTICE
NOTICES highlight unusual points as an aid to the user.

WARNINGS and CAUTIONS in this Instructions for Use are each marked with one of the following
symbols, according to the cause of the safety hazard or the potential outcome:

6 (192)
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1. Introduction to Sonalleve MR-HIFU > 1.3. Intended use

General symbol for WARNINGS and CAUTIONS

Crushing of hands

Electricity

Laser beam

Magnetic field

> >

1.3. Intended use

This Profound Medical product is intended to be installed, used and operated only in accordance
with the safety procedures and operating instructions given in this Instructions for Use for the
purpose for which it was designed. The purpose for which the product is intended is given below.
However, nothing stated in this Instructions for Use reduces users’ responsibilities for sound clinical
judgment and best clinical procedure.

The system is designed to be used on patients with no MR contraindications and that fulfill the
criteria for treatment as indicated in chapter 2. Safety.

Installation, use and operation of this product is subject to the law in the jurisdiction in which the
product is being used. Users must only use and operate the product in such ways that do not
conflict with applicable laws, or regulations, which have the force of law.

Uses of the product for purposes other than those intended and expressly stated by the
manufacturer, as well as incorrect use or operation, may relieve the manufacturer (or its agent)
from all or some responsibility for resultant non-compliance, damage or injury.

The intended use is subject to regulatory approval and can have country-specific limitations.

In the Republic of Korea and in the People's Republic of China, the intended use of the Sonalleve
MR-HIFU therapy system is uterine fibroids only. Disregard all references to the treatment of
adenomyosis and to the Bone application.

Instructions for Use 1LINIPN 7 (192)
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CAUTION
In the United States of America:

CAUTION: Federal law restricts this device to sale by or on the order of a physician.

NOTICE

This Sonalleve MR-HIFU System is NOT intended for diagnostic imaging. Several image quality
and other performance compromises have been made, which make this system inadequate for
general diagnostics.

1.3.1. Sonalleve Uterine Application

The Sonalleve MR-HIFU Uterine Therapy Application is indicated for the ablation of symptomatic
uterine fibroids or adenomyotic tissue in pre- or peri-menopausal women who desire a uterine
sparing treatment.

Women planning future pregnancy should consult with their physician before seeking MR-HIFU
treatment.

NOTICE
Please look at the list of contraindications in 2.2. Contraindications and restrictions.

Adverse Effects

HIFU treatment may be associated with spontaneous detachment or expulsion of a pedunculated
intra-uterine fibroid. Patients may need to be informed about the possibility of detachment or
expulsion and, if considered clinically necessary, monitored after the treatment.

Although the MR-HIFU treatment of uterine fibroids is generally safe and often causes the patient
little or no pain, potential adverse effects have been reported in literature. Most of these effects are
transitory and can be avoided with careful treatment planning.

This list of adverse effects and the estimates on their frequency of occurrence are based on reports
in literature. References to the relevant literature will be supplied on request by your local Profound
Medical application support representative.

Tab. 1: Potential adverse effects of MR-HIFU treatment, Uterine application.

Frequency Occurrence in  Source Adverse effects
patients
Potential transitory |~ 30% of HIFU ¢ Nausea or vomiting
effects patients
e Pain

e |eg and buttock pain
¢ Neck and back pain (tension)

e Abdominal tenderness
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1. Introduction to Sonalleve MR-HIFU > 1.3. Intended use

Less frequent
transitory effects

< 10% of
patients

HIFU

First degree skin burns
Swelling

Abdominal cramping

Thermal injury to internal tissue

Above baseline vaginal bleeding

Catheter

Urinary difficulty

Very rare effects

< 3% of
patients

HIFU

Second degree skin burns
Sciatic nerve damage

Injury to abdominal and pelvic
organs (bladder, uterus, bowel)

Pain not reacting to drugs

Gadolinium

Adverse drug reaction to Gadolinium

Catheter

Urinary symptoms, such as infection
or hematuria

Other infections
Fever caused by infection

Bleeding

Exceptional effects

< 1% of
patients

HIFU

Third degree skin burns

Metabolic imbalance (Tumor Lysis
Syndrome)

1.3.2. Sonalleve Bone Application

The Sonalleve MR-HIFU Bone Pain Palliation Therapy Application is indicated for palliative
treatments to relieve pain associated with bone metastasis.

Adverse effects

Although the MR-HIFU treatment of bone metastases is generally safe, potential adverse effects

have been reported in literature. Most of these effects are transitory and can be avoided with
careful treatment planning.

This list of adverse effects and the estimates on their frequency of occurrence are based on reports
in literature. References to the relevant literature will be supplied on request by your local Profound

Medical application support representative.
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Tab. 2: Potential adverse effects of MR-HIFU treatment, Bone application.

Frequency Occurrence in ~ Source Adverse effects
patients

Potential transitory ~50% of HIFU e Pain

effects patients
¢ Leg and buttock pain

¢ Nausea or vomiting

e Tenderness near the treatment
area

Less frequent <10% of HIFU e Swelling

transitory effects patients
e Thermal injury to internal tissue

e Abdominal cramping

Catheter | e Urinary difficulty

Very rare effects < 3% of patients HIFU e First degree skin burns
¢ Unintended nerve damage

¢ [njury to organs near the
treatment area

e Pain not reacting to drugs

Gadolinium | ¢  Adverse drug reaction to
Gadolinium

Catheter | e Urinary symptoms, such as
infection or hematuria

e Other infections
e Fever caused by infection

¢ Bleeding

Exceptional effects < 1% of patients |HIFU ¢ Second and third degree skin
burns

e Metabolic imbalance (Tumor
Lysis Syndrome)
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1.4. Operator profile

The Sonalleve MR-HIFU operator can be a person with professional qualifications for and
experience in MR imaging. All operators treating patients with Sonalleve MR-HIFU must have
received training by Profound Medical in the safe use of the system.

In addition, hospital technicians, clinical scientists, application specialists and service personnel
who have attended Sonalleve MR-HIFU training may use the system for testing, upgrades,
maintenance and routine Quality Assurance (QA). For more information, see 7. Maintenance.

1.5. Compatibility

The Sonalleve MR-HIFU System is available for Philips Achieva and Ingenia MR scanners.

The product described in this manual should not be used in combination with other products or
components unless such other products or components are expressly recognized as compatible by
Profound Medical. A list of such products and components is available from Profound Medical.

The other products and components that may be used with the system may each have their own
Instructions for Use.

Changes and/or additions to the product should only be carried out by Profound Medical or by third
parties expressly authorized by Profound Medical to do so. Such changes and/or additions must
comply with all applicable laws and regulations that have the force of law within the jurisdiction(s)
concerned, and with best engineering practice.

WARNING

& Changes and/or additions to the product that are carried out by persons without the
appropriate training and/or using unapproved spare parts may lead to the Profound Medical
warranty being voided.

As with all complex technical products, maintenance by persons not appropriately qualified
and/or using unapproved spare parts carries serious risks of damage to the product and of
personal injury.

1.6. Compliance

The Profound Medical Sonalleve MR-HIFU system complies with relevant international and
national standards and laws. Information on compliance will be supplied on request by your local
Profound Medical representative.

1.7. Training

Users of this product must have received adequate training on its safe and effective use before
attempting to operate the product described in this Instructions for Use. Training requirements for
this type of device will vary from country to country. Users must make sure they receive adequate
training in accordance with local laws or regulations.

If you require further information about training in the use of this product, please contact your local
Profound Medical representative.
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1.8. Installation instructions

The installation instructions for the Sonalleve MR-HIFU system are supplied by Profound Medical
in separate documentation.

The installation must only be performed by appropriately trained personnel. Profound Medical can
only accept responsibility for basic safety, reliability and performance, if:

¢ Qualified personnel carry out assembly operations, extensions, readjustments or repairs,
¢ The electrical installation of the technical room complies with the appropriate requirements, and:

e The Sonalleve MR-HIFU system is used in accordance with the Instructions for Use.

1.9. System classification

According to the classification in the international/European standard IEC/EN 60601-1:

Tab. 3: Equipment classification.

EQUIPMENT CLASSIFICATION

Classification according to IEC 60601-1, Medical electrical equipment

Protection against electrical shock System: Class 1 Medical Electrical Equipment.

Applied parts: type BF.

Protection against harmful ingress of |Ordinary equipment (enclosed equipment without

water or particulate matter protection against ingress of water, IPX0).
Methods of sterilization or Not intended to be sterilized. Use of liquid surface
disinfection disinfectants only.

Mode of operation Continuous operation.

12 (192)
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2. Safety

2.1. General safety

Carefully read the safety instructions and always observe them when working with the Sonalleve
MR-HIFU equipment. Failure to follow appropriate safety measures may lead to injuries to the
patient or personnel, or damage to the equipment.

Make sure that all of the electrical and mechanical assemblies and parts of the Sonalleve MR-HIFU
system are used with care and routinely inspected according to the instructions in this manual.

WARNING

Do not use the product for any application until you are sure that the user routine-checks
have been satisfactorily completed, and that the periodic maintenance of the product is up
to date. If any part of the product is known (or suspected) to be defective or wrongly
adjusted, DO NOT USE the product until a repair has been made.

Operation of the product with defective or wrongly adjusted components could expose the
user or the patient to safety hazards. This could lead to fatal or other serious personal
injury, or to clinical mistreatment.

Make sure that all personnel who use the equipment:

¢ Are instructed in the proper usage of the equipment hardware and software.

e Are aware of the limitations in the performance of the hardware and software.

¢ Are aware of and observe all warnings and cautions that appear in this manual.
¢ Are aware of the safety issues, instructions and limitations listed in this manual.

¢ Are familiar with the MR scanner’s Instructions for Use as well as other manuals provided with
the MR imaging systems.

Before using the Sonalleve MR-HIFU system with a MR scanner, you should have a basic
knowledge of the MR system and its performance.

WARNING

Do not use the product for any application until you have read, understood and know all the
safety information, safety procedures and emergency procedures contained in this SAFETY
section.

Operation of the product without a proper awareness of how to use it safely could lead to
fatal or other serious personal injury. It could also lead to clinical mistreatment.

WARNING

Do not use the product for any application until you have received adequate and proper
training in its safe and effective operation. If you are unsure of your ability to operate this
product safely and effectively DO NOT USE IT.

Operation of this product without proper and adequate training could lead to fatal or other
serious personal injury. It could also lead to clinical mistreatment.
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2. Safety > 2.1. General safety

WARNING
Do not operate the product with patients unless you have an adequate understanding of its
capabilities and functions.

Using this product without such an understanding may compromise its effectiveness and/or
reduce the safety of the patient, you and others.

WARNING
Never attempt to remove, modify, or over-ride or frustrate any safety features on the
product.

Interfering with safety features could lead to fatal or other serious personal injury.

WARNING

Do not use the product for any purpose other than those for which it is intended. Do not use
the product with any product other than that which Profound Medical recognizes as
compatible.

Operation of the product for unintended purposes, or with an incompatible product, could
lead to fatal or other serious injury. It could also lead to clinical mistreatment.

WARNING
No part of the system may be serviced or maintained while in use with a patient.

An attempt to service or maintain the system during treatment could lead to fatal or other
serious injury. It could also lead to clinical mistreatment.

WARNING

There is a Configuration Editor included in the HIFU Service tools that is intended for
qualified service personnel only, changing configurations may compromise patient safety
and cause problems in the operation and performance of the Sonalleve MR-HIFU system.
Never change the configurations without first consulting the Profound Medical Service
organization.

WARNING

Never expose volunteers to acoustic energy. Even low power ultrasound exposures may
cause tissue heating or other damage. To avoid unintended ultrasound exposures in
training sessions with volunteers, either make sure that the Sonalleve MR-HIFU system is
switched OFF, or that the ultrasound beam path is blocked with an absorption pad, or a
large positioning pad and a towel (see 7.5. Ultrasound protection for details). Do not
sonicate the absorption pad or the large positioning pad on purpose.

> B> B> B B> b
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When using the system for volunteer scanning, place another thin positioning pad, a thick towel or
cloth on top of the protectively used large positioning pad or absorption pad to prevent skin contact.
Do not place the absorption pad or the large positioning pad in the ultrasound beam, the pads can
become burning hot if exposed to ultrasound.

CAUTION
In training and QA sessions, only sonicate a QA phantom or other absorbing material that is
in good contact with the ultrasound window.

Acoustic energy may be reflected from unsuitable targets and interfaces such as the liquid-
air interface. The reflected energy may damage the transducer in seconds. See also 7.5.
Ultrasound protection. Do not sonicate a positioning pad on purpose.

2.2. Contraindications and restrictions

This Profound Medical product should not be used if any of the following contraindications exist or
are thought to exist:

¢ Pregnancy
¢ MR contraindications specified in the MR scanner's Instructions for Use

¢ For patients who express a desire for future pregnancy, the HIFU treatment should not be
targeted at the endometrium or other parts of uterus where the patient’s clinical situation would
prognosticate an increased risk of inability to conceive, of miscarriages, or of preterm deliveries
because of the treatment.

NOTICE

If the said evaluation of the patient’s clinical situation by a physician knowledgeable of HIFU
suggests that the foreseeable treatment benefits outweigh the possible risks, the patient should be
informed about the risks and benefits and his or her consent recorded according to the local
practices.

WARNING

Because the patient may have to lie immobile for several hours during the treatment,
identify the patients with a high risk or a history of deep vein thrombosis or a similar
condition potentially affected by the long immobilization and evaluate the risks and benefits
before the treatment.

NOTICE

If the physician's evaluation indicates that the patient is in the risk group, the risk and benefits
should be explained to the patient.

2.3. Heat and Specific Absorption Rate (SAR)

WARNING

Make sure that sufficient cooling is provided during the treatment and monitor patients with
insufficient cardiac functions.

Failure to do so may result in excessive heating and hyperthermia.
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NOTICE
If the physician's evaluation indicates that the patient is in the elevated risk group, the rationale for
cooling should be explained to the patient.

WARNING

When the ultrasound transducer is sonicating (emitting acoustic energy), there is a blue
sonication indicator light in the liquid container. Never put body parts into the ultrasound
field as internal tissue heating and damage may occur in seconds.

2.3.1. Specific Absorption Rate (SAR)

Both the MR system and the Sonalleve MR-HIFU system produce thermal energy, which is
absorbed by the patient during treatment. The International/European standard /EC/EN 60601-2-33
Particular Requirements for the Safety of Magnetic Resonance Equipment for Medical Diagnosis
defines limits for the acceptable tissue and body temperature rise caused by the Specific
Absorption Rate (Definition of SAR see: IEEE C.95.1-1999) of radio frequency power per unit mass
of an object. The standard sets limits for the maximum allowed rise of the patient's core
temperature. The MR scanner achieves compliance with these requirements by controlling the
SAR of the MR protocols.

The SAR limits of the MR scanner are defined for conditions with a specific room temperature
24 °C (75.2 °F) and humidity 60% and minimal air flow. In addition, the patient is assumed to be
lightly clothed. The standard uses 6 minutes as the averaging period for determining the SAR for
all tissues. For a detailed description of the SAR operating modes and temperature and humidity
levels, see the MR scanner's Instructions for Use and the standard IEC/EN 60601-2-33.

2.3.2. Specific Energy Dose (SED)

The amount of radio frequency (RF) energy absorbed by the body, per unit mass, is called the
Specific Energy Dose (SED). The SED is determined by the SAR and scan duration. The SED is
expressed in kJ/kg.

NOTICE
In some MR imaging protocols the total SED can become so high that it limits the use of the
protocol.

2.3.3. Heat load induced by ultrasound

Also the ultrasound energy delivered to the patient is ultimately absorbed and transformed to
thermal energy inside the patient.

The total thermal energy over the course of the treatment can be reduced by:

e Using feedback cells instead of regular cells.

e Using larger treatment cells.
Short term heat load over the course of a few minutes can be reduced by:

¢ |ncreasing the cooling interval between sonications.

e Using smaller treatment cells.

Note that increasing the cooling interval between sonications increases the total treatment time.
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2.3.4. Cooling the patient

WARNING
Always leave sufficient cooling intervals between sonications.

Failure to do so may cause heat buildup in the near field or far field, leading to skin burn or
other unwanted tissue damage.

The system visualizes temperature changes relative to the start of each sonication, not absolute
temperature. Estimates of heat buildup and predictions of cumulative heating in the near field are
calculated internally and affect cooling times.

NOTICE
Refer to 4.6. Temperature monitoring for more information on the temperature measurement
method and to 4.6.4. Cooling time for more information on cooling time.

The Sonalleve MR-HIFU systems include an active Direct Skin Cooling (DISC) device. The
purpose of the device is to facilitate faster tissue cooling by keeping the patient interface at a
constant temperature throughout the treatment. This effect is taken into account when the system
calculates cooling time recommendations. In most cases, active cooling will shorten the system-
recommended cooling times. Thus using the DISC device may shorten the total treatment time.
The operational status of DISC is displayed in the System Status Display (see 5.9.1. System Status
Display).

2.3.5. Clothing and environmental conditions

Refer to the MR scanner’s Instructions for Use.

WARNING
The whole body SAR limits are only valid for room temperatures not greater than 24 °C
(75.2 °F) and relative humidity not greater than 60%.

2.4. Contrast agents and medication

If preliminary images with contrast agents are needed, make sure these are obtained well before
the actual treatment as contrast agents cannot be used in the HIFU treatment.

WARNING

The HIFU treatment may affect the chemical and physiological properties of certain
chemicals used in drugs. Make sure that the patient has been screened for such chemicals
and drugs.

WARNING
Never administer Gadolinium-based contrast agents to the patient before treatment.

Certain Gadolinium-based compounds (such as contrast agents) may decompose when
sonicated, producing dangerous or poisonous compounds. The exact time period that must
be left between a contrast agent scan and the HIFU treatment cannot be defined as it
depends on the specific drug and the metabolism of the patient.
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The following MRI contrast agents are Gadolinium-based and may decompose when sonicated.
This list may not be exhaustive.

Gadobenate (MultiHance®)
Gadobutrol (Gadovist®, Gadavist®)
Gadocoletate

Gadodenterate

Gadodiamide (Omniscan®)
Gadofosveset (Ablavar®, Vasovist®)
Gadomelitol (Vistarem®)
Gadopenamide

Gadopentetate (Magnevist®)
Gadoterate (Dotarem®)
Gadoteridol (ProHance®)
Gadoversetamide (Optimark™)

Gadoxetate (Eovist®, Primovist®)

2.5. Emergency Stop and Safety Devices

There are three abort mechanisms in the Sonalleve MR-HIFU system:

e Patient Emergency Stop Button (PESB) for the patient.

¢ A Stop button in the Safety Device for the user.

An abort button in the user interface.

WARNING

& Use the Safety Device Stop button or PESB immediately in a hazardous situation. Use the
software abort button to stop the sonication in situations that do not present any hazard (if,
for example, the treatment is deemed sufficient before the planned treatment time is
reached).

2.5.1. Patient Emergency Stop Button (PESB)
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2. Safety > 2.5. Emergency Stop and Safety Devices

The patient can stop the treatment at any point by pressing the Patient Emergency Stop Button
(PESB). Pressing the PESB terminates the sonication immediately, although scanning of the
temperature maps continues. As the patient presses the button, an indicator light is switched on in
the device, there is a beep sound in the MR room and in the operator's Safety Device, and the
Sonalleve Console displays an error. Always instruct the patient about the correct usage of the
PESB prior to the start of the treatment. If the patient has stopped the treatment because of pain,
analyze the cause of pain before continuing the treatment.

When the patient presses the PESB, the red indicator light in the Safety Device is switched on. No
further sonications are possible, before the user presses the green Enable button in the Safety
Device.

During pre-treatment scanning, and when sonication is not on, the PESB functions like the MR
nurse call button: it gives an audio signal but does not stop scanning.

WARNING
Do not use the standard MR Nurse Call button with the Sonalleve MR-HIFU system. Use the
Patient Emergency Stop Button (PESB) instead.

NOTICE
Instruct the patient on how and when to use the patient emergency stop button (PESB). Such

situations include:

e Sudden pain during the procedure.

e Skin heating.

¢ Numbness in legs or other body parts.
¢ Nausea.

e Cardiac symptoms.

2.5.2. Safety Device (SD)

The operator can terminate the treatment at any point using the Safety Device. Use the Safety
Device to stop the treatment if you detect a hazardous situation as an undesired heating pattern, or
a malfunction in the equipment. The Safety Device provides the following functions:

¢ Audio signal to indicate that:
- the patient has pressed the PESB, or
- the PESB has been disconnected.

¢ Sonication ON audible indicator — An audible beeping sound is emitted from the Safety Device
when the ultrasound transducer is emitting acoustic energy. A sound level switch is located
underneath the device.

¢ Green Enable button — Pressing this button enables the ultrasound electronics. Sonication is
only possible when the button is lit. The green light will blink during sonication.

¢ Red Stop button — The Stop button is lit when the ultrasound electronics are disabled and
sonication is not possible. The Stop button can be used at any time to disable the ultrasound
electronics and to suppress the audio signal.
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2. Safety > 2.6. Emergency procedures

Fig. 1: The Safety Device.

2.5.3. Software Abort Sonication button

The Sonalleve MR-HIFU user interface provides a software Abort Sonication button for
terminating the sonication. Use the software Abort Sonication button in non-hazardous situations,

for example if the target temperature is reached in the tissue before the planned treatment time is
over.

2.6. Emergency procedures

The emergency procedures described in the chapter "Safety" in the MR scanner’s Instructions for
Use apply also to Sonalleve MR-HIFU.

In a hazardous situation, terminate the HIFU treatment using the red Stop button on the Safety
Device and remove the patient from the table and the examination room.

2.7. Magnetic safety

All the equipment used in the examination room must be MR compatible. Never bring any metal
objects in the examination room.

Carefully read the warnings and follow the instructions in the MR scanner’s Instructions for Use.

e Static magnetic fieldof 1.5 Tand 3.0 T
e Maximum spatial field gradient of up to 4.500 gauss/cm (45 T/m)
e Maximum allowable patient weight of up to 140 kg (308 pounds)

MRI scans should be conducted using the Receive-only Pelvic Coils provided with the Sonalleve

System. For more on the conditions of safe use of the pelvic coils, please refer to labeling on the
coils.
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2.8. Mechanical and electrical safety

Before using the Sonalleve MR-HIFU hardware components, visually check them to ensure that
they are undamaged. Especially, inspect all the wires, hoses, connectors and sockets. Patient or
operator injury could occur if these instructions are not properly followed.

Use this product in rooms or areas that comply with all applicable laws (or regulations having the
force of law) concerning electrical safety for this type of product.

For additional safety instructions, refer to the MR scanner’s Instructions for Use.

WARNING
Do not remove covers or cables from this product unless expressly instructed to do so in
this Instructions for Use. Dangerous electrical voltages are present within this product.

>

Removing covers or cables could lead to serious or fatal personal injury.

WARNING
Avoid touching the patient or objects connected to the patient during the procedure.

>

Touching increases the risk of exposure to potentially hazardous leakage currents.

NOTICE
If there are other persons such as a support person of the patient in the RF room during therapy,
the rationale should be explained to the patient and to the additional persons.

WARNING
To avoid risk of electric shock, this equipment must only be connected to a mains supply
with a protective earth.

>

2.9. Protecting the equipment against liquids

The HIFU treatment requires an acoustic contact liquid to be used between the gel pad and the
patient and on the membrane. Use disposable sheets to absorb any spilled liquid.

Do not allow liquids to enter any other part of the Sonalleve MR-HIFU equipment. Before each
treatment, visually check that the Sonalleve Table Top is not leaking.

WARNING

A Daily inspect the Sonalleve MR-HIFU system and the magnet for leaks. The Sonalleve Table
Top houses a liquid container. Do not connect the Sonalleve System Cables if you find a
leak. If a leak occurs during treatment:

* Terminate the sonication immediately using the Stop button of the Safety Device.

¢ Remove the patient from the Table Top.

« Identify the reason for the leak.

* To prevent further damage, remove the leaking part from the RF room.

* Do not continue scanning or treatment until a qualified service engineer or equivalent has
examined the scanner and the Sonalleve MR-HIFU system.

A failure to follow these instructions may expose the patient or an operator to a risk of an
electric shock.
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2.10. Chemical safety

The ultrasound transducer inside the Sonalleve Table Top is immersed in liquid. The liquid inside
the Table Top is in a sealed container and does not come in contact with operators or patients in
normal operation of the system. For information on how to safely handle the liquid in the event of a
leak, refer to the Material Safety Data Sheet supplied with the system.

WARNING

Usage of a damaged QA Phantom is not allowed.

The Sonalleve QA Phantom, model 4510 000 82232, contains residues of acrylamide (CAS
nr.: 79-06-1) in a hermetically sealed container. If the container is damaged or the contents
come out of the container, dispose of the phantom and the liquids that have been in contact
with the exposed contents. Use nitrile rubber gloves when disposing of the material and the
liquids. Follow the disposal instructions.

Failure to follow this instruction may expose the operator, other personnel and patients to
poisonous chemicals and result in damage to the environment.

The Sonalleve QA Phantom, model 4510 000 82232, is classified as hazardous waste based on
the classification and the concentration of acrylamide used in its filling mixture.

The QA Phantom must be disposed of according to the instructions laid out for hazardous waste
handling. See 9.5. Disposal of the Sonalleve QA Phantom.

2.11. Explosion safety

WARNING

* Do not use this product in the presence of explosive gases or vapors, such as certain
anesthetic gases.

* Do not use flammable or potentially explosive disinfecting sprays.

* Use of this product in an environment for which it was not designed can lead to fire or
explosion.

2.12. Fire safety

The use of an electrical product in an environment for which it was not designed can lead to fire or
explosion.

Fire regulations for the type of medical area being used should be fully applied, observed and
enforced. Fire extinguishers should be available for both electrical and non-electrical fires.

If it is safe to do so, attempt to isolate the product from electrical and other supplies before
attempting to fight a fire. This will reduce the risk of electric shocks.

For further information on fire safety and MR compatible fire extinguishers, refer to the MR
scanner’s Instructions for Use.

WARNING
On electrical or chemical fires, only use extinguishers that are specifically labeled for those
purposes.

Using water or other liquids on an electrical fire can lead to fatal or other serious personal
injury.
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2.13. Battery safety

HP Z4G4 workstation is equipped with a battery type described below:

Battery type Manufacturer Specifications

Lithium Manganese |Varta CR 2032 3V, 210 mAh

Dioxide Battery 20 mm x 3.2 mm

Primary (not
rechargeable)

The battery that comes with the computer provides power to the real-time clock and has a
minimum lifetime of about three years.

The battery is intended to be changed only by Service Personnel.

WARNING
HP Z4G4 workstations use lithium batteries.

Replacement by inadequately trained personnel could result in a HAZARD, such as
excessive temperatures, fire, explosion or chemical burn.

2.14. Electromagnetic compatibility (EMC)

The Sonalleve MR-HIFU system needs special precautions regarding EMC and needs to be
installed and put into service according to the EMC information provided in the accompanying
documents (Technical Description). Portable and mobile RF communications equipment can affect
the Sonalleve MR-HIFU system.

The Sonalleve system Patient Table must be used only in a shielded location with a minimum of
-80dB RF shielding effectiveness.

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 this equipment adjacent to or stacked with other equipment should be avoided

Sonalleve MR-HIFU system is tested against EMC standard for Medical electrical equipment.

Still under extreme conditions other equipment may negatively affect the performance of the
Sonalleve system. The system is continuously monitoring its main functions and in case of failure in
these functions the system will stop the operation to keep the system safe in all conditions.

2.15. Network safety, data security and privacy

The Sonalleve MR-HIFU system is protected against unauthorized access by a firewall and strong
passwords. In addition, the customer must have a comprehensive security strategy addressing
external and internal threats. For more information, refer to the Technical Description.

For safety reasons, the Sonalleve MR-HIFU system is isolated from the hospital network during the
Therapy stage.
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For unauthorized users who have physical access to the system, it is relatively easy to circumvent
access controls implemented in software, even those enforced by the operating system. You need
to implement physical safeguards for all workstations that access electronic protected health
information, to restrict access to authorized users.

To ensure the safe operation of the system and the confidentiality of patient data, operators
working with the Sonalleve console must observe the following rules:

CAUTION
To protect your Sonalleve MR-HIFU system against viruses, malware and unauthorized
access:

¢ Never use the Sonalleve console for browsing intranets or the Internet.

¢ Never download or install any unauthorized software, including Windows security
updates and virus scanner updates.

¢ Use only blank DVDs for data archiving and transfer.

¢ Never use any unauthorized removable media, such as USB flash drives or external USB
hard drives.

¢ Never alter any Windows settings.

¢ Always keep your Sonalleve console password (Windows user account password)
confidential. Never disable password protection.

¢ Log off from the Sonalleve console (from the Windows user account) each time the
system is not used for therapy.

CAUTION
To protect the confidentiality of patient data:

¢ Never enter any personal data (of patients, operators, physicians, etc.) in data fields that
are not specifically intended for such data. Personal data entered in other, unexpected
places, such as comment fields, scan names, file or folder names, etc., can become
disclosed even when you take protective measures (such as using the Export De-
identified tool).

The system does not automatically clear the screen, which may contain patient data. To prevent
unauthorized personnel from casually or deliberately viewing patient data, do not leave the system
unattended during therapy. To protect the confidentiality of patient data, position displays to face
away from doorways, hallways, and other public areas.

You can temporarily blank the screen of the Sonalleve console to keep patient data confidential

from onlookers.

¢ To blank the screen and lock the console, press the L key while keeping the Windows key
pressed.

¢ To unlock the console, press any key, then enter the password of the Windows user account.

WARNING
Never blank the screen or lock the device during therapy.
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Patient safety requires that the user can view the screen of the Sonalleve console any time during
the therapy. For the same reason the system does not automatically blank or lock the screen
during therapy, even when the user does not use the Sonalleve console for a while.

The intended use of the system prohibits automatic logoff during therapy. At the default level of
user access, automatic logoff takes place on exit from the Sonalleve application.

To log off when operating the system as a power user (see 10.7.1. About accounts):

1. Exit the Sonalleve application, if it is running.
2. Simultaneously press the Ctrl, Alt and Delete keys.
3. Select Sign out.

2.15.1. Malware detection

The Sonalleve console is equipped with antivirus software that is designed to detect viruses on
your system and to deny access to infected files before the files can damage your system.
Profound Medical makes available Sonalleve security updates that contain security-related updates
to the Windows operating system and to the anti-virus software. The security updates are validated
by Profound Medical and must be controlled for this product. The updates are distributed by the
Profound Medical service organization. Remote installation of security updates is not supported
because it could involve risk to patient safety.

If the antivirus software has detected malware infection, do not use automatic repair utilities
because the integrity of the repaired software cannot be guaranteed. Contact the Profound Medical
service organization to assess and repair the system. You should adhere to local malware policies,
which may include disconnecting from the network until the situation is resolved.

2.15.2. Remote Desktop

Service can access the system remotely by using Remote Desktop functionality. During Remote
Desktop session the current user is locked out but can gain access to the system again by
pressing any key.

WARNING

& The local user is responsible for ensuring the safe and secure use of the system and for the
safety of the patient. A Remote Desktop session shall only be performed with the
appropriate safety, security and privacy measures taken according to hospital policies.
During a Remote Desktop session, the local user must stay at the system console and
monitor the activities performed by the remote user.

2.16. Reporting of incidents

Any accident and/or injury to a patient, operator, or maintenance personnel that has occurred while
using the equipment should be reported to Profound Medical. Please contact your local Profound
Medical representative.

Any serious incident that has occurred in relation to the device should be reported to Profound
Medical and the competent authority of the Member State in which the user is established.

2.17. Safety improvements

Safety improvements to the equipment must be installed only by Profound Medical personnel.
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2.18. Symbols and labels on the equipment

Symbols that appear on Sonalleve MR-HIFU equipment are listed in the following table. Refer to

the MR scanner’s Instructions for Use for a complete list of symbols on the MR system.

The system label of the Sonalleve MR-HIFU system is located on the side of the Sonalleve Table

Top.

Tab. 4: Symbols on the equipment.

Location

2}
<
=
o
o

The front end of
the trolley of the
Sonalleve Table
Top

m

Meaning

Warning: crushing hazard: hands

Your fingers may get crushed if caught between the Table
Top and the spacer when pulling the Table Top back from
the imaging position.

¢ Next to the
System label

e The
Sonalleve QA
phantom

e DISCHill tool

Follow instructions for use

e You must read the Instructions for Use before using the
Sonalleve MR-HIFU system.

¢ You must read the Instructions for Use and/or a
separately supplied Instructions for Use of the QA
phantom before using the QA phantom.

e Sonalleve
Generator
Cabinet, DC
voltage
supply switch

e Safety Device
Stop button

OFF
¢ Indicates the OFF state of a switch.

¢ On the Safety Device, indicates that the button is used
to stop sonication.

Sonalleve
Generator
Cabinet, DC
voltage supply
switch

ON
Indicates the ON state of a switch.

A
¥,
O
9
O

Safety Device
Enable button

ON/Enable

Indicates that the button is used to toggle between the
enabled and standby states of the ultrasound generators.
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On the frame
beside the brake
pedal of the
trolley

The movement of the trolley is locked when the marked
end of the brake pedal is pressed.

On the frame
beside the brake
pedal of the
trolley

The movement of the trolley is released when the brake
pedal is in the middle position.

On the frame
beside the brake
pedal of the
trolley

The movement of the trolley is released but the direction of
the center wheel is locked when the marked end of the
brake pedal is pressed.

Sonalleve
Generator
Cabinet

Protective earth

Indicates the terminal for protective earth (ground)
electrode.

Sonalleve
Generator
Cabinet product
label on the roof
of the generator
cabinet

Three-phase alternating current

The generator cabinet requires three-phase alternating
current.

] [ 10O+

e HIFU Pelvis |Type BF Applied Part
Coil product  |Regarding protection against electrical shock, the parts of
label the Sonalleve Table Top, the HIFU Pelvis Coil and the

e Patient PESB that come into physical contact with the patient in
Emergency normal use are classified as Type BF (Body Floating)
Stop Button Applied Parts as defined in the standard IEC 60601-1.
(PESB)

e Table
Top connector
panel on the
side of the
Sonalleve
Table Top

HIFU Pelvis Coil |MR Conditional

An item has been demonstrated to pose no known hazards
in the specified MRI environment with the specified
conditions of use.
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Product labels

Indicates that the medical device or other item is only for
use with a 1.5 T MR scanner.

Product labels

Indicates that the medical device or other item is only for
use with a 3 T MR scanner.

System label
Patient Table

Generator
Cabinet label
on the roof of
the cabinet

DISCFILL tool

Indicates the manufacturer of the medical device or other
item.

(&
©)
sl
-

System label
QA phantom

Planning
console

Patient Table

Generator
Cabinet label
on the roof of
the cabinet

DISCFILL tool
Filter Panel

Patient trolley

Date of manufacture

Indicates the date when the medical device or other item
was manufactured.

REF

System label
QA phantom

Planning
console

Patient Table

Generator
Cabinet label
on the roof of
the cabinet

DISCFILL tool
Filter Panel

Patient trolley

Indicates the manufacturer's catalogue number for the
medical device or other item.
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SN

System label
QA phantom

Planning
console

Patient Table

Generator
Cabinet label
on the roof of
the cabinet

DISCFILL tool
Filter Panel

Patient trolley

Indicates the manufacturer's serial number for the specific
medical device.

LOT

Packages of
gel pads

Packages of
QuickCover
Ultrasound
Protective
Covers

Indicates the production batch code or lot number of the
item.

Packages of
gel pads

Packages of
QuickCover
Ultrasound
Protective
Covers

Use by date
Indicates the date after which the item is not to be used.

Packages of
gel pads

Packages of
QuickCover
Ultrasound
Protective
Covers

Do not re-use

Indicates a single use item intended for a single procedure
or patient.

Packages of
gel pads

Packages of
QuickCover
Ultrasound
Protective
Covers

Consult instructions for use
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2. Safety > 2.18. Symbols and labels on the equipment

System package
labels

Fragile, handle with care

Indicates a medical device that can be broken or damaged
if not handled carefully.

G

«

System package
labels

Keep dry

LN
LN
-
«
[ N

Indicates a medical device that needs to be protected from
moisture.

System package
labels

Temperature limit

Indicates the temperature limits to which the medical device
can be safely exposed. The upper and lower limits of
temperature are indicated adjacent to the upper and lower
horizontal lines.

System package
labels

Humidity limitation

Indicates the range of humidity to which the medical device
can be safely exposed. The upper and lower limits of
humidity are indicated adjacent to the upper and lower
horizontal lines.

System package |Atmospheric pressure limitation

labels Indicates the range of atmospheric pressure to which the
medical device can be safely exposed.
e The This way up
Sonalleve QA ||ndicates the correct upright orientation of the QA phantom.
phantom Keep the phantom so that the arrows point upwards.
e System
packages

12 [ = 6 ® <)

Next to the
system label
on the side of
the Sonalleve
Table Top

DISCHill

Indicates that the device is to be disposed of according to
local regulations. In the European Union the device is to be
handled as Waste Electrical and Electronic Equipment
(WEEE).

See 9. Product disposal.
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2. Safety > 2.18. Symbols and labels on the equipment

g

e Packages of
gel pads

e Packages of
QuickCover
Ultrasound
Protective
Covers

The manufacturer of the item declares that the item
conforms to the applicable European Union directives.

C€..

System label

The manufacturer of the medical device declares that the
medical device conforms to the European Medical Device
Directive 93/42 EEC. The number identifies the Notified
Body that has been involved in the conformity assessment
procedure.

REP

EC

e System label

e Generator
Cabinet label
on the roof of
the cabinet

e Packages of
gel pads

Authorized Representative in the European Community

R only

e System label

In the United States of America:

CAUTION: Federal law restricts this device to sale by or on
the order of a physician

©

Next to the
system label on
the side of the
Sonalleve Table
Top

Marking for the restricted use of hazardous substances in
electronic and electrical products as defined in the Chinese
standard SJ/T 11364—2014.

30

Next to the
system label

Label indicating the total mass of the patient table including
safe working load.
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3. System overview > 3.1. Main system components

3. System overview

The Sonalleve MR-HIFU system is designed to be used with Philips MR scanners (see 1.1. About
Sonalleve MR-HIFU).

The Sonalleve Table Top can be easily removed to enable normal, diagnostic use of the MR
scanner.

3.1. Main system components

The Sonalleve MR-HIFU system consists of the following main components:

e Sonalleve Table Top assembly.
e Sonalleve Generator Cabinet.

e Sonalleve Console.

Fig. 2: Sonalleve Table Top docked to the scanner.
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3. System overview > 3.1. Main system components

Fig. 3: Patient step and accessory cart (optional).

Cables for the Sonalleve MR-HIFU system enter the examination room through a dedicated HIFU
Filter Panel on the examination room wall. When the Sonalleve MR-HIFU system is not in use, the
cables are disconnected and stored in the accessory cart, if available.

3.1.1. Table Top assembly

Fig. 4: The Sonalleve Table Top.
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3. System overview > 3.1. Main system components

The Sonalleve Table Top is brought in and out of the examination room on a dedicated trolley.
When docked, the Sonalleve Table Top lies somewhat higher than the standard tabletop and
protrudes more at the back of the magnet.

The Sonalleve Table Top includes:

e Ultrasound transducer.

e Positioning mechanics.

e Table Top connector panel.

e HIFU Pelvis Coil.

e Patient Emergency Stop Button (PESB).

¢ Pads, mattresses and straps for patient positioning.

e Direct Skin Cooling (DISC) device.

Direct Skin Cooling (DISC) device

Direct Skin Cooling (DISC) device is a device used to cool down the skin of the patient during HIFU
treatment by circulating cooled water inside the DISC patient contact. The device keeps the water
temperature at a configured target value. Water circulation in the DISC is started as soon as the
Sonalleve Application is in the Therapy mode and a remotely controllable scan, such as
TemperatureMapping, is started on the MR scanner (the message "Under Remote Control" is
shown on the MR scanner console). Water circulation is stopped when the remote control ends.
Water circulation is on during sonications but may be automatically switched off when scanning
other protocols.

The Sonalleve MR-HIFU systems are delivered with the DISC installed. The DISC can also be
installed as an upgrade.

Sonalleve Table Tops equipped with the DISC can be recognized from the presence of a pair of
connectors for the DISC hoses, as shown in the following figures.

e When the DISC is pre-installed at the factory, the hose connectors are located in the Table Top
connector panel.

e When the DISC is installed as an upgrade, the hose connectors are located in the accessory
box at the front end of the Table Top.

4 (192)
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3. System overview > 3.1. Main system components

Fig. 5: When DISC is pre-installed at the factory, the hose connectors are
located in the Table Top connector panel.

Fig. 6: When DISC is installed as an upgrade, the hose connectors are
located in the accessory box at the front end of the Table Top.

The operational status of DISC is displayed in the System Status Display (see 5.9.1. System Status
Display).

For the patient's skin to be cooled as expected, DISC must be filled with water, and water
circulation in DISC must function properly. Water slowly evaporates from DISC. If the remaining
water leaves too thin a water layer between the two membranes of DISC, the cooling effect
becomes insufficient, which can lead to skin burns.

WY HINInY 35 (192)
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3. System overview > 3.1. Main system components

Brake pedal

Fig. 7: The brake pedal of the trolley of the Sonalleve Table Top.

The symbols on the frame of the trolley beside the brake pedal indicate the brake function as

follows:

Tab. 5: Brake function symbols.

Symbol Function
v LOCKED >< —
e |LEFT side of brake pedal pressed
¢ All the four outer wheels are locked (brakes on)
FREE - = -
4 S
o

O)-

9

Brake pedal in CENTER position

All the five wheels are free (brakes off)
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3. System overview > 3.1. Main system components

H SWIVEL N
4 -
©

e RIGHT side of brake pedal pressed

e All the five wheels are free (brakes off)

¢ The direction of the center wheel is locked, which makes it
easier to turn the trolley

Table Top release

To release the Table Top when pushing the Table Top into the magnet and when pulling the Table
Top back out, lift either of the two Table Top release handles located on both sides of the Table
Top (see the figure below).

NOTICE

In addition to the two Table Top release handles located on both sides of the Table Top, there is an
emergency Table Top release button located in the accessory box (see the figure below). If a
detachable handle has been installed to the Table Top, the emergency Table Top release handle is
on the side of the accessory box.

Fig. 8: Left: Table Top release handle. Middle: The emergency Table Top
release button located in the accessory box. Right: The emergency Table
Top release handle located on the side of the accessory box.
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3. System overview > 3.2. Patient accessories

3.1.2. Sonalleve Console

The Sonalleve Console is used for transferring the planning images from the MR scanner, planning
of the sonication treatment, and the actual therapy sonication. The Sonalleve Console is located in
the control room, with direct visibility to the examination room. A monitor and safety device are
included with the Sonalleve Console.

Fig. 9: Sonalleve Console Operator's workstation. At left, the MR scanner
console; at right, the Sonalleve Console.

e

Fig. 10: The Safety Device.

3.1.3. Sonalleve Generator Cabinet

The Sonalleve MR-HIFU system requires a separate cabinet for power distribution and the
electronics. The Sonalleve Generator Cabinet is located in the technical room. The main power
switch for the Sonalleve MR-HIFU system is located in the power distribution unit (PDU) in the
Sonalleve Generator Cabinet.

3.2. Patient accessories

The following accessories are provided with the Sonalleve MR-HIFU system:

e Table Top mattress set.
e Vacuum cushion.
¢ MR-compatible air pump.

e Foot rest.
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3. System overview > 3.2. Patient accessories

HIFU Pelvis Coil, pad and strap.

Various types of pads for patient comfort.

Disposable (single use) gel pads for the ultrasound window.

Gel pad holder, to prevent the gel pad from slipping horizontally.
IV Stand (optional).

Headphones.

Table Top Plate.

Ultrasound Window Cover.

Table Top Extension Plate (only in Bone application).

NOTICE
The vacuum cushion provided with the Sonalleve MR-HIFU system is only intended for use in MR-
HIFU, not in diagnostic clinical imaging.

To order additional consumables (such as gel pads) or replacements for accessories that are
provided with the Sonalleve MR-HIFU system, contact your local Profound Medical representative.

The hospital must provide the following items required in HIFU treatment:

Depilation equipment.

IV tubes.

Foley catheter, urine bag with a 2 m extension hose.
Ear plugs.

Patient sheet or blanket.

Thermometer. The accuracy of electronic rectal thermometers is usually better than +0.2 °C,
which is sufficient for this purpose. Oral or ear thermometers are often less reliable and are
therefore not recommended.

Disposable absorbing sheets for use under the mattress and under the patient.

Compression stockings to reduce the risk of blood clots and Deep Vein Thrombosis (DVT) due
to prolonged immobilization of the patient are optional but highly recommended.

Degassed acoustic contact liquid (see below).

3.2.1. Acoustic contact liquid

Pure water or a mixture of ultrasound gel and water is used as a coupling medium to close any air
gaps between the patient contact and the patient.

The water in the acoustic contact liquid used in MR-HIFU treatments must meet the following
requirements:

Pure water, preferably distilled.
Hard water (with high mineral content) should be avoided.
Microbiologically clean.

Contains no chemicals or particles that can cause degradation of the MR signal, susceptibility
effects or localized heating of skin or the inner margin of the subcutaneous fat layer in the MR
scanner's RF field or in the ultrasound field.
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3. System overview > 3.3. Other accessories

As air bubbles in the ultrasound beam path may cause undesirable effects, such as reflections or
local heating, the acoustic contact liquid must be degassed before use to prevent bubble formation.
The amount of dissolved oxygen must be below 4 mg/l (ppm, parts per million).

See 7.4. Making degassed acoustic contact liquid for instructions for preparing degassed water or
water-ultrasound gel mixture.

NOTICE
A specially designed EasyWater Degasser is available from the manufacturer for producing
degassed water. For a description, see EasyWater Degasser Instructions for Use.

Fig. 11: EasyWater Degasser.

3.3. Other accessories

The following accessories used in the Sonalleve MR-HIFU system quality assurance are provided
with the system:

e Ultrasound window cover.

Sonalleve QA phantom.

QA phantom plate.

SPT (System Performance Testing) phantom holder.
DISCHill tool

NOTICE
The SPT phantom is a part of the MR system and not provided with the Sonalleve MR-HIFU
system.

If you need replacements for accessories, contact your local Profound Medical representative.
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3. System overview > 3.4. Technical specifications

3.3.1. The DISCHill tool

The DISCHill tool is provided for the possible need to refill DISC between planned maintenance.
DISCHill is a container, from which DISC can be filled. There is an indicator on DISCill for when a
refill of DISC is required.

Always use DISCfill before a HIFU treatment to check the water level in DISC and refill DISC
if the water level is too low.

For connecting DISCill to DISC, a filling hose is supplied with DISCill. There is a hose connector
at both ends of the filling hose. There is also a draining hose, with one end open.

Fig. 12: DISCill (1), The filling hose (2), The draining hose (3)

3.4. Technical specifications

Tab. 6: Key treatment-related technical specifications for the Sonalleve MR-HIFU system.

Feature Specification

Temperature measurement update |3.5 seconds or less
interval

Temperature change measurement |15 °C or better, relative accuracy (standard deviation) is

accuracy +1 °C or better
Treatment point positioning 3 mm or better
accuracy
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3. System overview > 3.4. Technical specifications

3.4.1. Ultrasound field distributions

The ultrasound field distribution was characterised by performing hydrophone measurements with
a Sonalleve system at the nominal focus with 20W acoustic power. Hydrophone needle was moved
in order to measure pressures in both coronal and axial planes. Y-axis is parallel to the beam axis.
Typical values for the dimensions of the focal spot are shown in the table below. Typical temporal-
average intensities are shown in figures below.

Frequency 6dB x-axis (mm) 6dB y-axis (mm) 6dB z-axis (mm)
0.85 MHz 23 17.5 23
1.0 MHz 1.9 14.7 1.9
1.2 MHz 1.6 12.3 1.6
1.44 MHz 1.3 10.0 1.3
Temporal-average intensity ITA(x=0,y,z=0) 0.85 Mhz
\
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Fig. 13: Typical temporal-average intensities ITA (x=0, y, z=0) at 0.85 MHz
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Temporal-average intensity ITA(x=0,y,z=0) 1.00 Mhz
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Fig. 14: Typical temporal-average intensities ITA (x=0, y, z=0) at 1.0 MHz

Temporal-average intensity ITA(x=0,y,z=0) 1.2 Mhz
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Fig. 15: Typical temporal-average intensities ITA (x=0, y, z=0) at 1.2 MHz
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Temporal-average intensity ITA(x=0,y,z=0) 1.44 Mhz
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Fig. 16: Typical temporal-average intensities ITA (x=0, y, z=0) at 1.44 MHz
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4. Treatment methods > 4.1. Basic concepts

4. Treatment methods

This chapter explains the terms and concepts necessary for understanding the Sonalleve MR-HIFU
treatment workflow.

4.1. Basic concepts

In High Intensity Focused Ultrasound (HIFU) treatment, an ultrasound beam is focused on a small
volume within the target tissue. This is called a sonication, and it causes the temperature to rise
which coagulates the tissue. With this technique, unwanted tissue can be destroyed without
invasive surgery.

MR-guided HIFU (MR-HIFU) treatment, also known as MR-guided focused ultrasound therapy
(MRgFUS), is based on monitoring the relative temperature change during the sonication treatment
using MRI.

MR scanner

— Fibroid
Focused ultrasound waves

Fig. 17: The basic principles of HIFU.

The MR images are used to calculate relative temperature maps, which are monitored on the
Sonalleve console. These temperature maps are used to visualize the progress of the treatment,
and they also can be used to control the duration of the sonication. The following table explains the
basic terms and concepts that you need to be familiar with when working with the Sonalleve MR-
HIFU system.

Tab. 7: Sonalleve MR-HIFU key terms and definitions.

Term Definition

Autopopulation | Automated treatment cell planning. The action of automatically filling a
defined region with treatment cells.

Available The area which is within reach of the ultrasound beam and within which
Target Area treatment cells can be positioned.
(ATA)
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4. Treatment methods > 4.1. Basic concepts

Beam Shaping

A Sonalleve software feature that allows the user to selectively limit the
maximum acoustic intensity in a part of the transducer beam that goes
through a sensitive organ.

Cavitation Interaction between ultrasound and microbubbles in water or within tissue,
which may affect the treatment outcome at high ultrasound power densities.

Cooling time | The minimum time required for the patient to cool down in between
sonications. Cooling is necessary to prevent tissue burns in the near field.

Direct Skin A device used to cool down the skin of the patient during HIFU treatment.

Cooling See 3.1.1.1. Direct Skin Cooling (DISC) device.

(DISC) device

Far field The volume through which the acoustic waves traverse after the treatment

cell.

Far-field safety
margin

The far-field safety margin visualizes the advised minimum distance of a
treatment cell from sensitive tissues in the far field. It is displayed as the
depthwise limit up to which the far field extends.

Feedback cell

A treatment cell for which the required sonication time is calculated based
on the temperature rise in the treatment cell.

Misregistration

The distance between the observed heating and the planned treatment cell
center.

Misregistration
correction

Correction for the misregistration.
The correction is applied to all the treatment cells in a treatment cell cluster.

Monitor slices

The slices used in temperature monitoring during the sonication stage.

Near field The volume through which the ultrasound beam traverses towards the
treatment cell.

Organ A region of interest (ROI) that the user uses to mark a sensitive organ for

avoidance Beam Shaping.

region (OAR)

Planning The images scanned and used for therapy planning. The planning images
images are scanned on the MR console and transferred to the Sonalleve console.
Planning The distance that must be left between treatment cells and areas in which

safety margin

heating should be avoided.

Planning
Target Volume
(PTV)

The volume used for planning the sonication. The PTV is defined by drawing
it on the planning images. Treatment cells are placed within the PTV.

Preparing A hardware initialization procedure of the transducer electronics. Electrically
electronics matches the transducer driving electronics to the transducer channels.
Region of An area or volume for a specific purpose that can be graphically defined by

Interest (ROI)

the user, or automatically by the software.

Registration

A Sonalleve software feature that lets the user to indicate how the patient
has moved during the treatment. Registration defines a spatial offset
between image sets.
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Sonication An event during which the transducer is emitting ultrasound energy at a
treatment cell.

Temperature | A plot of the temperature in a selected part of the heated region as a

curve function of time.

Temperature | A colored overlay on top of an anatomical image showing the temperature

map rise in the tissue.

Test sonication

A procedure in which low power is directed at a treatment cell to verify that
heating occurs in the correct location.

Therapy

The activity targeting the delivery of energy to the patient for therapeutic
purpose. Therapy is a subset of a treatment. In the therapy stage of
treatment the user executes and performs sonications on the Sonalleve
console.

Thermal dose

A measure of the effect of heating on the tissue.

Thermal dose
contours

Contours overlaid on top of an anatomical image showing the thermal dose
of the tissue as isodose contours.

Thermal dose
map

A colored overlay on top of an anatomical image showing the thermal dose
of the tissue.

Tissue User defined tissue boundary between the skin and fat-muscle boundary in
boundary the Uterine application.

Total The total volume of the treatment cells in all Planning Target Volumes to be
Treatment treated during a single therapy session.

Volume (TTV)

Trajectory The path formed by successive treatment points during sonication.
Transducer The volume through which the acoustic waves travel from the transducer.
beam Also called the ultrasound beam path.

Transducer A line from the center of the transducer aperture to the treatment point.
beam

centerline

Transducer A hardware initialization procedure for bringing the transducer to its center
homing (home) position.

Treatment

1. The whole procedure involving the patient care and the use of the
Sonalleve MR-HIFU System for therapy and pre and post-therapy activities.

2. Within the context of the Sonalleve console: The entire process required
to treat the patient including the planning, preparation, therapy and reporting
stages.

Treatment cell

A small volume of tissue which is planned to be destroyed as a result of a
single sonication.

Treatment cell
cluster

A group of treatment cells in the same treatment plane.

Instructions for Use
107378A1 / 2020-09

47 (192)

PROFCTING



4. Treatment methods > 4.2. Patient selection

Treatment cell |Lines displayed around a treatment cell to visualize its advised minimum
safety margin |distance from sensitive tissues.

Treatment The plane on which the treatment cells in a cluster are located. The center of
plane each treatment cell is in this plane.

Treatment The point where ultrasound heating is centered at a specific moment of time.
point

Ultrasound The volume through which the acoustic waves travel from the transducer.
beam path Also called the transducer beam.

4.2. Patient selection

Patients with any of the following conditions are not suitable for treatment with the Sonalleve MR-
HIFU system:

¢ MRI contrast agent contraindications.

¢ Pregnancy or positive pregnancy test.

e Scars that cannot be protected or surgical clips, implants, or prosthesis in the planned path of
the ultrasound beam (for more information on protection methods, see 6.6.7. Beam shaping).

¢ Calcifications around the periphery of the fibroid or within the fibroid in the Uterine application.

e Calcifications around or within the adenomyosis in the Uterine application.

e Patient's weight > 140 kg (308 pounds).

NOTICE

If a patient has a history of liposuction, they may have scars in the abdomen that are not visible
outside. In such cases, the patient’s eligibility for treatment must be assessed clinically by a
medical professional.

NOTICE

General or local clinical protocols may present patient selection and exclusion criteria differing
from, and overriding the criteria listed above. Always consult the relevant protocols when making
decisions related to patient selection.

4.3. Treatment cell types and clusters

A treatment cell is the tissue volume to be destroyed within a Planning Target Volume during a
single sonication. There are two types of treatment cells:

¢ Regular cells, for which the sonication time is constant.

¢ Feedback cells, for which the required sonication time is calculated based on the temperature
rise in the treatment cell. Feedback cells are only available in the Uterine application.

In the Uterine application, regular cells and feedback cells can be 4, 8, 12, 14, or 16 mm in size. In
the Bone application, regular cells can be 2, 4, 8, 12, 14 or 16 mm in size.
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4. Treatment methods > 4.4. Sonication method

The size of treatment cell can be selected in the user interface. The optimal treatment cell size
depends on the Planning Target Volume. As a general rule, you should use the largest treatment
cells possible. Larger treatment cells cover the volume better and shorten the treatment time since
fewer cooling intervals are required.

The following table presents the treatment times for the regular cells according to cell size.

Tab. 8: Treatment times for different regular treatment cell sizes.

Cell size (mm) Application Approximate treatment time (seconds)
2 Bone 16
4 Uterine, Bone 16
8 Uterine, Bone 20
12 Uterine, Bone 36
14 Uterine, Bone 45
16 Uterine, Bone 56

Ablation of adenomyosis tissue may require higher power levels and longer sonication times
compared to the ablation of uterine fibroid tissue.

The maximum treatment time for feedback cells is 20 seconds longer than for the corresponding
regular cell. If the maximum treatment time of the feedback cell is reached, the system aborts
sonication.

A treatment cell cluster is a group of treatment cells on the same treatment plane, typically located
next to each other. You can define multiple treatment cell clusters on the same treatment plane. In
the Bone application the Sonalleve application treats all the treatment cells on the treatment plane
as a single treatment cell cluster.

General clinical treatment protocols may limit the targeted treatment volume. The Sonalleve User
Interface provides tools for measuring the approximate volumes or dimensions.

4.4. Sonication method

In the regular sonication method, the ultrasound beam treatment point sonicates points along its
path with a constant power level for a predefined time.

The feedback sonication method aims to minimize the time used per treatment cell. This method
divides the trajectory of the treatment point into several smaller areas, or sub-trajectories, which
are sonicated one-by-one at a constant power. When a sub-trajectory reaches a certain predefined
temperature and/or thermal dose, the treatment point moves onto the next sub-trajectory. The
feedback sonication method is only available in the Uterine application.

4.5. Electronic deflection

The Sonalleve MR-HIFU system is able to steer electronically the position of the treatment point
within a limited range around the natural focus of the transducer. This method is called electronic
deflection. The system automatically uses electronic deflection to extend the reach of sonications
depthwise along the transducer's X coordinate axis. With positive electronic X deflection it
becomes possible to place treatment cells deeper than what the mechanical movement range of
the transducer allows. Negative electronic X deflection makes it possible to place treatment cells
closer to the patient's skin. The system automatically chooses electronic deflection based on the
user-selected cell location. Electronic X deflection is possible with 2, 4, 8, 12 and 14 mm cells, but
not with 16 mm cells.
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4.6. Temperature monitoring

The Sonalleve console shows the temperature increase of the tissue during sonication, improving
the safety and predictability of the treatment.

Temperature measurements are based on MR signal phase changes. This is called the PRF
(Proton Resonance Frequency) shift method. The temperature is calculated from the phase
difference of two subsequent dynamic images (A, in radians) and the MR protocol echo time TE
(tg, in seconds) as:

Ad
oy Bot:2m

AT =

where a = 0.0094 ppm/°C, y = 42.58 MHz/T,Bg=1.5Tor3.0 T.

This technique measures relative changes in temperature with respect to the initial temperature. In
the beginning of each sonication, the temperature calculation assumes that the initial temperature
of the tissue is the body reference temperature. A sufficient cooling time is necessary to avoid an
unwanted heat buildup.

Unexpected temperature changes may occur when there is a change in the measured signal
phase. Such changes can be caused by patient movement or by magnetic field changes due to
external or internal disturbances. The Sonalleve Software can detect and correct slow changes
(drift), but sudden changes may compromise the temperature information. The Sonalleve Software
will issue a warning at the onset of a sudden change.

4.6.1. Thermal dose limits

The Sonalleve Software calculates the thermal dose from temperature maps using the formula:

t'
—_ R[T(t)_43oC]/CT dt
0

ta3

where:

e Ct=1°C, aconstant to render the exponent dimensionless
e T(t) = temperature (which may vary in time)

e t=time

e t'=time required to produce the bio effect at temperature T
¢ R =thermal normalization constant, equal to 4,0 if T<43 °C

e R = thermal normalization constant, equal to 2,0 if T> 43 °C

These parameters approximate human soft tissue.
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Thermal dose is a measure of the biological effect of tissue heating. Thermal dose depends on the
temperature and the duration of the heating. Thermal dose is expressed in equivalent minutes
(EM) at 43 °C (109.4 °F). For example, a dose of 240 EM means that you would need to keep the
tissue at 43 °C for 240 minutes to cause similar damage.

Thermal dose gives an estimate of the expected tissue damage. Tissue receiving a dose of 30 EM
or less can be expected to avoid having any permanent damage. Tissue receiving a dose between
30 EM and 240 EM might become oedematic, or have some broken cell membranes, damage to
vasculature and other kinds of damage. This damage may or may not be reversible. A thermal
dose of 240 EM or more can be expected to cause irreversible coagulative necrosis in the tissue.

4.6.2. Thermal dose and temperature monitoring

Temperature maps graphically depict temperature rises in the tissue while thermal dose shows the
resulting tissue destruction. Both can be shown on the Sonalleve console as colored overlays on
top of the anatomical images. If a treatment cell cluster is selected, the cumulative thermal dose is
displayed for that cluster.

The Sonalleve MR-HIFU system records temperature in all the imaging planes. The system
automatically positions some stacks at the location of the expected maximum heating. Some
stacks are freely adjustable by the user, to be placed in locations where heating is not expected to
occur.

Temperatures below reference body temperature are not shown in the temperature monitoring
images: the color coding scale starts at 40 °C (104 °F). The colors in the temperature map are
more transparent outside the ultrasound beam path and the transparency increases with distance
from the beam.

There are two abrupt transitions in the color scale of the temperature maps to emphasize the
increasing physiological effect of heating:

Tab. 9: The temperature map color scale.

Color Temperature Physiological effect

Blue [below 47 °C A few minutes of exposure at this level is not likely to cause
(116.6 °F) necrosis.

Yellow |47 °C to 56 °C Continued exposure at this level will cause necrosis within

(116.6 °F to 132.8 °F) |seconds.

Red [56 °C (132.8 °F) or Necrosis is immediate.
above
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4. Treatment methods > 4.6. Temperature monitoring

Fig. 18: Example of a temperature map.

If the temperature increases significantly at regions other than the intended heating volume (plus
margin), the system issues warnings. The warnings may be caused by movement or other artifacts
and their reason and safety consequences should be understood before continuing with the
treatment.

The Sonalleve Software can only calculate temperatures at points where the signal-to-noise ratio
(SNR) is sufficient. Pixels where SNR is low will be masked out from the display. Low SNR at the
intended heating location will trigger a warning.

NOTICE

Temperature measurement is done with fat suppression. This results in low SNR where fat is
present. The PRF method does not detect heating in fat. When ultrasound travels through fat
tissue, heating always takes place. The heating of fat can be deduced only from the heating of the
surrounding tissues.

NOTICE
Cortical bone inherently has a low SNR. The heating of cortical bone can be deduced only from the
heating of the surrounding tissue.

The Sonalleve Software calculates the thermal dose from temperature maps. As the volume
outside the intended heating location is not expected to warm up, thermal dose is not calculated
there. Therefore, any potential temperature artefacts outside the intended heating location will not
produce any graphical depiction of dose.
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Thermal dose is not calculated for scans started from the Scan tab. Thermal dose is only
calculated for sonications, including temperature maps acquired before and after the actual
sonication.

Thermal dose gives an estimate of expected tissue damage. It does not measure the actual
outcome of the treatment. Use other methods to evaluate whether the treatment was successful.

In uterine therapy, the typical method to determine the outcome of the treatment is to observe non-
perfused volumes, using non-contrast and contrast MR images of the treated volumes after the
Sonalleve treatment. See 10.3. Comparing thermal dose volumes and non-perfused volumes.

In bone therapy, non-perfused volume does not directly predict the clinical outcome. Rather, clinical
effect is evaluated by following the patient-reported pain levels after the treatment.

4.6.3. Monitoring near-field heating

When a target volume is sonicated, some heating occurs in all the tissue layers through which the
ultrasound beam travels, both in the near field and in the far field. This is a property of all
ultrasound therapy systems and cannot be avoided. The amount of heating in the near field
tissues, such as the skin and the subcutaneous fat layer, is considerably lower than the heating at
the target. The deposited heat energy is carried away by the active cooling mechanisms of the
body (blood flow) and passive diffusion to surrounding tissues and to the Table Top. A cool-down
period is needed between sonications to avoid dangerous temperature build-up (cumulative
heating).

Cumulative heating is a particular concern in the patient's skin and subcutaneous fat layer, and
may potentially lead to severe skin burns. To assist the user in preventing skin burns, Sonalleve
Software uses information about sonication parameters and data from post-sonication fat-
monitoring scans (if available) to estimate the temperature at the patient's skin and subcutaneous
fat layer. The software estimates the heat that has been produced in near-field tissue during the
whole treatment. If the estimate suggests that the currently selected sonication would induce too
high temperatures in the near-field tissues, the software does not allow starting the sonication. If
the sonication is estimated to induce heat close to the risk level, the software displays a warning
(see the following figure), and the user is asked to confirm the start of the sonication.
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4. Treatment methods > 4.6. Temperature monitoring

Risk of Excessive Tissue Heating

Overriding the required cooling time may be unsafe. Skin or subcutaneous fat may
presently be too warm for sonication.

Continue only if further clinical analysis indicates it is safe to continue.

Cancel Continue

Fig. 19: If the sonication is estimated to induce heat close to the risk level,
the software displays a warning, and the user is asked to confirm the start of
the sonication.

NOTICE

Variations in the patient’s anatomy and physiology, environmental conditions, etc., affect the
heating and cooling of the tissue. The system will not be able to detect all the possible cases in
which there is a risk of skin burn. Treatment decisions need to be made based on clinical
consideration of the potentially contributing factors.

4.6.4. Cooling time

Each sonication is followed by a cooling time. Cooling is necessary to prevent tissue burns in the
near field.

e The system-recommended cooling time depends on the currently chosen parameters for the
next sonication, including cell size, type, power, frequency, etc. The system-recommended
cooling time is also affected by the sonication history and post-sonication fat-monitoring scans,
when available. The system-recommended cooling time increases when the planned cell size
increases, when power increases, or when the cell is placed closer to the skin.

¢ The system enforces a mandatory cooling time that cannot be overridden, to prevent immediate
burn due to a single sonication or due to the next few sonications.

¢ |tis not recommended to start the next sonication until the entire system-recommended cooling
time has passed.

e The user may be allowed to override part of the system-recommended cooling time, since the
treating physician may have additional clinical information about the particular treatment or
patient, which convinces him that sonication speed can be increased without compromising
safety.
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¢ The post-sonication temperature scan cannot be stopped from the Sonalleve console, only from
the MR scanner console. Stopping the scan is not advisable.

o After the post-sonication temperature monitoring scan, the system may start a fat-monitoring
scan to collect information for improving the cooling time estimates. This scan cannot be
stopped from the Sonalleve console, only from the MR scanner console. Stopping or preventing
the scan is not advisable.

e Use of the beam shaping feature or electronic deflection increases near-field heating. In these
situations it may be necessary to use longer cooling times than recommended by the Sonalleve
system.

WARNING
Always leave sufficient cooling intervals between sonications.

Failure to do so may cause heat buildup in the near field or far field, leading to skin burn or
other unwanted tissue damage.

A diminishing progress bar labeled Cooling and a count-down timer in the System Status Display
indicate the system-recommended cooling time. The part of cooling time that cannot be overridden
is displayed in red.

@ 05 00:37

0 05:02

¢ 4 03:20 Cooling c 02:25

Cooling &

Fig. 20: Two examples of cooling time in the System Status Display. Left:
More than one half of the remaining system-recommended cooling time is
mandatory and cannot be overridden. Right: It would be possible to override
the system-recommended cooling time.

4.6.5. Temperature limits

The Sonalleve MR-HIFU system imposes the following temperature limits to prevent undesired
overheating of tissue:

e Warning zone heating limit: 47 °C (116.6 °F). If the system detects this temperature inside the
beam path in the near-field monitor slice or inside a user-defined Freehand Warning RO, it
generates a warning message and the user must decide whether to continue or stop the
sonication.

¢ System safety limit: The highest temperature that is allowed in a treatment cell during
sonication is 80 °C (176 °F). If this temperature is reached within the treatment cell, the system
issues a warning and automatically stops the sonication.

4.7. Motion detection

Patient motion may result in misplaced heating. Observe carefully that the major nerves and bowel
loops have not moved into the beam path.

As a safety measure, the system detects unintended patient movement during treatment and
issues a warning if it is detected. If the movement is significant, the system issues a more severe
warning.
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4. Treatment methods > 4.7. Motion detection

If the patient moves during treatment, a spatial variation of the measured temperature outside the
heated region occurs. Carefully monitor the temperature maps during therapy.

Additionally, if you suspect the patient has moved, scan a fast scan with markers and compare the
images. If you see significant movement in the images, scan the planning images again and verify
the validity of the treatment planning. An alternative is to use registration tool. Registration is a
feature that can perform the necessary corrections if any patient or organ movement is observed
during the treatment. See 6.8.7. Registration.

In addition, the Sonalleve software provides graphical tools, such as markers, that can be used for
detecting movement of visible anatomical landmarks. For more information, see 6.6.6.1. How and
why to use markers?.

4.7.1. Misplaced heating or motion artefact?

If the temperature increases significantly outside the intended heating volume, the system issues
warnings. The warnings may be caused by movement or other artifacts and their reason and safety
consequences should be understood before continuing with the treatment.

Breathing or bowel movements may produce artefacts which look like heating in the temperature
images and trigger motion detection warnings.

The figures below show temperature images where sonication is in progress but bowel motion
interferes with the temperature imaging.

eratureMapping 36.1 (2014-01-07 14:22:1138

Fig. 21: Motion artefacts in temperature mapping images.

If there is any doubt about the cause of the perceived heating, immediately abort the sonication
using the software abort button and run a temperature scan without any heating. If the temperature
does not seem to decrease, the perceived heated region may be caused by an artefact and
treatment can resume with caution.

Ways to distinguish motion artefacts from heating:

¢ Run temperature mapping scans before the Therapy stage and in between sonications.

e Use the transducer beam overlay to check the location of the colored areas. If they are outside
the beam path, they are most likely artefacts caused by motion.

e Scroll the time series to determine whether the perceived heating occurred during sonication.

In the following example image actual heating has taken place at the heated area at the ultrasound
beam focus. The areas colored yellow or red far from the transducer beam are motion artefacts.
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4. Treatment methods > 4.7. Motion detection

30/3(#112.2013 13:17:07,30

Motion atefacts

Fig. 22: Heating and artefacts in temperature map
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5. User interface > 5.1. Overview

5. User interface

5.1. Overview

The Sonalleve MR-HIFU user interface is used for planning, performing and monitoring the
treatment using images obtained from the MR scanner.

The user interface provides versatile tools for viewing the images in all imaging planes. The way in
which the images are viewed can be optimized for each treatment stage.

The target to be treated and other areas of interest can be defined and visualized as overlays on
top of the images.

The user interface also enables constant monitoring of the treatment for patient safety throughout
the treatment.

5.2. Starting the Sonalleve MR-HIFU application

5.2.1. Selecting the configuration

The Sonalleve MR-HIFU application can be started in two different modes regarding which
configuration the application uses.

¢ Therapy is for clinical use. The application starts with the Site Default Configuration (see
5.2.1.1. Site Default Configuration). For normal users, the Sonalleve console is set to start the
application in Therapy mode when the user logs in.

e Research is for experimental use by researchers and other qualified advanced users. The
application starts with the current configuration, without first loading the Site Default
Configuration. Research mode is only available to HIFU Power Users (see 10.7. Hospital
administrator and user accounts).

On the Windows desktop of HIFU Power Users, there is a shortcut to start the application in
Therapy mode. Shortcuts for both starting modes appear in the Windows Start menu.
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5. User interface > 5.2. Starting the Sonalleve MR-HIFU application

Search

Settings

Sonalleve 3.6.nnn.nnn
Application - Sonalleve Therapy ==
Log Viewer
Maintenance - Calibration Data...
Maintenance - Cenfiguration Edi...
Maintenance - Position Calibrator

R&D - Command Prompt

— R&D - Hifu Controller R&D Tool

—
d ‘=, RB&D - Sonalleve Research =

Sonalleve
Therapy

Fig. 23: Application start shortcuts. Left: desktop shortcut. Right: Start menu
shortcuts.

To change between the Therapy and Research modes, restart the application.
Site Default Configuration

The Site Default Configuration is the configuration that is always taken into use when the Sonalleve
Application is started from the Sonalleve Therapy shortcut. It is intended to be a safe default
configuration that always works with the Sonalleve hardware and ensures that the user always has
a valid configuration for use, even if the last configuration has been modified by researchers or
advanced users. Any changes that advanced users make in the current configuration do not
overwrite the Site Default Configuration unless they are explicitly saved as the Site Default
Configuration.
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5. User interface > 5.2. Starting the Sonalleve MR-HIFU application

5.2.2. Selecting between the Therapy and Standalone mode

To select between Therapy mode and Standalone mode, select the mode in the Mode list in the
start page of the Sonalleve MR-HIFU application:

File Tools Help

Application

Clinical -

Uterine

[¥2]
7
o
=]

Device ke

15T

Mode -

Therapy @
Standalone

Fig. 24: The Mode list in the start page of the application.

The text in the application selection button for the therapy session changes according to the mode
that the Sonalleve MR-HIFU application is in:

File Tools Help

m Maintenance

Fig. 25: The application selection buttons when the Sonalleve MR-HIFU
application has been started in the Therapy mode and Therapy is selected

in the start page. To start therapy with the Site Default Configuration, click
Therapy.
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5. User interface > 5.3. Exiting Therapy

File Tools Help

Research Maintenance

Fig. 26: The application selection buttons when the Sonalleve MR-HIFU
application has been started in the Research mode and Therapy is

selected in the start page. To start therapy with the current configuration,
click Research.

File Tools Help

Standalone

Fig. 27: The application selection buttons when Standalone is selected in
the start page of the Sonalleve MR-HIFU application. To start in the
Standalone mode, click Standalone.

5.3. Exiting Therapy

To exit Therapy mode and return to the start page of the Sonalleve MR-HIFU application, either
click the Therapy application button or select End Therapy in the File menu.

File Tools Help
End Therapy

Fig. 28: File menu during Therapy.

To exit the Therapy mode and close the Sonalleve MR-HIFU application, select Exit in the File
menu.

Saving unsaved data

When you exit a therapy session, in which there is unsaved therapy data, the system displays the
following Save State dialog:

-
E Save State = |8 B

Name: test end

Comment:

Iil Save and Exit ‘ ‘ Cancel ‘

Fig. 29: The Save State dialog.
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5. User interface > 5.4. Exiting the Sonalleve MR-HIFU application

You can select one of the following three alternatives:

e Fillin a name and a comment for the saved state, then click Save and Exit to save the therapy
data and exit the session.

Click Cancel to cancel the exit and to return to the therapy session.
Click the Abort without Saving button (the button with the trashcan icon) to abort the session
without saving therapy data.

If you select Abort without Saving, you need to confirm the exit in a follow-up dialog:

/Ty Abort without Saving EI@

Aborting a therapy session without saving. The entire session data will be discarded.

["] Enable aborting without saving Cancel

Fig. 30: The Abort without Saving confirmation dialog.
To abort the session without saving therapy data, check the checkbox Enable aborting without

saving and click OK. Alternatively, to keep the data and return, click Cancel.

NOTICE

When you click OK in the Abort without Saving confirmation dialog, the therapy data is discarded
and cannot be recovered. It is not possible to create a Clinical Summary Report after the session
has been aborted without saving therapy data.

For more information on saving therapy data, see 5.11. Saving and recovering your work.

5.4. Exiting the Sonalleve MR-HIFU application

To close the Sonalleve MR-HIFU application, select Exit in the File menu.
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5. User interface > 5.5. Therapy application screen layout

5.5. Therapy application screen layout

The Sonalleve MR-HIFU Therapy application screen is divided into three main areas: Therapy
Wizard (1), Image Area (2) and Hardware Status Area (3).

i)

100%

@] - Jejele]e
P =

Fig. 31: Sonalleve MR-HIFU Therapy application screen layout.

5.6. Therapy Wizard

In the Therapy application the Therapy Wizard will guide you through the following successive
stages:

Tab. 10: Therapy stages.

Stage Navigation button Stage name

1 Patient Information Entry
2 Imageset Retrieval

3 PTV Delineation
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5. User interface > 5.6. Therapy Wizard

4 Treatment Cell Planning
5 Hardware Initialization
6 Therapy

Complete all mandatory actions in each stage. Otherwise you cannot move on to the next stage.
However, you can always return to a previous stage using the appropriate navigation buttons.

The visual appearance of each navigation button indicates if you can move to that stage:

=/

Blue color indicates Strong orange color indicates a Dull color indicates a stage that
the current stage. stage that you can move to. you cannot move to.

For more information on the treatment stages, refer to 6. Workflow.
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5. User interface > 5.7. Viewing images

5.7. Viewing images

The Image Area shows the planning and monitoring images produced by the MR console in four
separate windows. The protocol name and the date and time of the image, as well as the currently
displayed image plane are shown on the upper edge of each window. For the image in the lower
right corner, you can freely select the plane by right-clicking on image plane name in the upper
right corner of that image.

Plane
Time
Scan protocol

1. Right-click on plane name
2. Select a plane

Fig. 32: Selecting the viewing plane.

Click on an image in the Image Area to select it for viewing.

You can view the images in various sequences and directions using the three groups of buttons on
the toolbar:

¢ Basic viewing tools.
¢ Advanced viewing tools.

e Overlay tools.

The viewing tools available may vary between the treatment stages.

5.7.1. Basic viewing tools

Tab. 11: Basic viewing tools.

Button Tool Function/Use

&I@ Zoom Used for Zooming in/out on an image. Can also be activated by mouse

right + left/scroll buttons. Right clicking the button gives you an option to
cancel any modifications.

g\ﬂz Pan Used for viewing an area of (a zoomed) image. Can also be activated
by mouse left + scroll button. Right clicking gives you an option to
cancel any modifications.
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5. User interface > 5.7. Viewing images

f Browse Used for browsing the slices of an image. To browse, activate the
Images browse button and left click and drag or scroll on an image. Right
clicking gives you an option to cancel any modifications.
Navigation | Automatically finds the location you click on the other two image
Wizard orientations. Reduces the need for browsing the slices.
-4 | |Window Used for adjusting the brightness and contrast of the images. Left-click
T and drag left to see a narrower range of intensity levels, right to see a
wider range of intensity levels, up to darken the image or down to
lighten the image. Right-clicking gives you an option to cancel any
modifications.
@&'I Measure |Used for measuring, for example, the size of or the distance between
objects. Left-click and drag to measure.
@ul'l Scroll Used for viewing a timeline of the image.

The following tool buttons are hidden by default. To add these tool buttons to the toolbar, select
them in the Tools — Toolbar Options menu.

Tab. 12: Additional basic viewing tools.

Button Tool Function/Use
@Ln/u Profile | Used for viewing the heating along a line instead of in a treatment cell. Only
Line |available in the Analysis tab of the Therapy stage. Drawing a line on top of

the image defines the line, the heating along which is displayed in the
Temperature Curve window of the Analysis tab.

Pixel
Info

Pixel Info allows you to see the coordinates, the maximum temperature and
the heating dose for a selected pixel on a temperature map. This allows for
detailed analysis of the sonication results

5.7.2. Advanced viewing tools

It is often necessary to view the images differently in different stages of the treatment. The
advanced viewing tools allow you to change the way in which the images are displayed in the
image area. A view can be customized by selecting the desired viewing tools. The Sonalleve MR-
HIFU application will remember the selected views when the user returns to a specific treatment
stage and to a tab page within the stage.

Tab. 13: Advanced viewing tools.

Button Tool Function/Use
% Orthogonal | Shows the axial, sagittal and coronal planes and the image
view stack. This view is “patient oriented”, meaning that it is useful
for viewing the anatomy, but not for all planning operations.
% Transducer | Shows the planes aligned with the transducer X, Y and Z
view axes.The recommended view that allows adjusting the
transducer position in all three dimensions. Operations are
possible on all planes.
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5. User interface > 5.7. Viewing images

& Monitor Shows the monitor stacks used in temperature monitoring
view during sonication.
ﬁ) PTV view |Shows selected planes aligned according to the Planning
Target Volume (PTV) X, Y and Z axis. The only view in which

the PTV can be adjusted in all three dimensions. Operations
are possible on all planes.

The tool buttons of the following views are hidden by default. To add these tool buttons to the
toolbar, select them in the Tools — Toolbar Options menu.

Tab. 14: Additional advanced viewing tools.

Button Tool Function/Use

m Comparison | Shows two images of the same plane side by side. Useful for
|ﬂ view e.g. comparing the images from two protocols.

qj Single view |Shows a single large image.

5.7.3. Overlay tools

The overlay tools assist you during the planning and monitoring of the treatment. They allow the
display of objects related to treatment planning and monitoring, such as cells, transducer positions,
or temperature maps on top of a planning image. Some overlays also allow adjustment graphically.
Several overlays can be displayed simultaneously.

Tab. 15: Overlay tools.

Button Tool Function/Use
3 Hide all Hides all overlays.
- | |overlays

PTV overlay |Shows the Planning Target Volume (PTV) and allows you to
graphically adjust it.

Transducer |Shows the transducer beam path. Visualizing the beam path helps in
beam avoiding organs in the near and far field. The position of the

overlay transducer can be graphically adjusted by dragging from the handles
on the transducer beam centerline.

69 (|2 |2

ATA overlay [Shows the Available Target Area (ATA), i.e. the area within reach of
the transducer beam. The ATA is displayed for the treatment plane of
the current transducer position.

9

View slice  [Shows the slice position in the imaging volume.
overlay

Temperature | Shows the temperature rise as a colored overlay and the color-coded
map temperature scale on the right side of the image window. The tool
button has a context menu, in which you can choose between filtered
and raw data temperature maps.

5 |2
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5. User interface > 5.7. Viewing images

[@E Dose Shows the dose as two contours around the heated area. The white
contours contour shows the area in which the heating was sufficient to produce
overlay necrosis. The orange contour shows the area that was heated but not

enough to produce necrosis.

ROI overlay |Shows the Region of Interest (ROI) outlines and the 3D markers
added in the planning phase. Also shows the measurements made
with the Measure tool.

Treatment | With cell visibility, you can select how the treatment cells are shown.
cell visibility | Display all cells, no cells, the cells on the active level, the cells in the
current target volume, current transducer position, or current cluster,
or display only the sonicated or pristine treatment cells.

@ |

Hide All Cells

HlE

Show
Sonicated Cells

< | <

Mon-sonicated Cells

Located at

v Anywhere
Current PTV
Current Cluster

Active Level

Fig. 33: Treatment cell visibility drop-down menu.

The tool buttons of the following overlays are hidden by default. To add these tool buttons to the
toolbar, select them in the Tools — Toolbar Options menu.

Tab. 16: Additional overlay tools.

Button Tool Function/Use

% Transducer | Shows the physical position of the transducer.
overlay
[@E Thermal Shows the thermal dose as a colored overlay and the color-coded dose
dose map [scale on the left side of the image window. Cannot be used together

with temperature map overlay.
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5. User interface > 5.7. Viewing images

Transducer overlay

Transducer beam overlay

PTV overlay

View slice overlay

_]! &
4

Fig. 34: Number of overlays on top of the transducer view

Transducer beam overlay

=

The transducer beam overlay displays the estimated shape of the transducer beam. The shape of
the near field close to the transducer is calculated in real time. This calculation is an approximation
that takes into account OARs, the distribution of transducer elements at the surface of the
transducer, and the position and angulation of the transducer. The shape of the near field close to
the treatment cell and the shape of the far field depend only on treatment cell size and the use of
electronic deflection. Transducer beam shape calculation is not able to model the possible effects
from anatomical variation in tissue. The displayed beam shape does not observe changes due to
different sonication powers, either.

When the system uses depthwise electronic deflection to position a treatment cell closer to the
transducer (negative electronic X deflection), the position of the narrowest part of the beam can be
different from the position of the treatment cell, as shown in the first of the the following example
images. This displacement is intentional, to give you a better approximation of the transducer beam
shape.

Tab. 17: Examples of the transducer beam overlay with different amounts of electronic

X deflection.
Electronic X deflection Displayed beam shape
-10 mm
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5. User interface > 5.7. Viewing images

0 mm

+10 mm

+20 mm

The transducer beam overlay visualizes the treatment cell safety margin and the far-field safety

margin:

- treatment cell safety margin

- far-field safety margin

Fig. 35: The transducer beam overlay visualizes the treatment cell safety
margin (1) and the far-field safety margin (2).
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Treatment cell visualization

The status of each treatment cell is indicated with different colors and markings.

Tab. 18: Treatment cell color codes and markings.

Cell Cell state

appearance

A pristine, correctly positioned cell. Not marked checked with the Toggle Cell
Checked tool.

A pristine, safety checked cell. Marked checked with the Toggle Cell
Checked tool.

The currently active (selected) cell.

A test sonicated cell.

A sonicated cell.

An incorrectly positioned cell. The cell is outside the Available Target Area
(ATA) and must be repositioned.
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5. User interface > 5.8. Adding, selecting and removing objects

Fig. 36: Treatment cells.

5.8. Adding, selecting and removing objects

With this group of tools you can add, select and remove objects. The buttons are active only in
those stages in which they can be used.

Button Tool Function/Use

- Add Adds an object (PTV, treatment cell, marker, freehand ROI, freehand
Warning ROI, OAR, or Critical OAR).

e PTVs and treatment cells can only be added in their respective
stages. Markers and ROls can be added at any stage.

e Freehand Warning ROIs can only be added during the Therapy
stage, and only to images displayed in the Monitor view.

¢ OARs are ROI regions that can be drawn to protect sensitive regions
in the near-field beam path.

¢ In some stages, it is possible to add several types of objects. By
default, the object that is added is of a type that is necessary before
proceeding to the next stage. To select another type of object, click on
the down arrow next to the Add button to open a drop-down menu.

% Select Selects an object so that it can be moved or adjusted. PTVs and
treatment cells can only be selected with this tool in their respective
stages. Markers and ROIs can be selected at any stage.

[= Move Selects a treatment cell cluster so that it can be moved and angled.
0%9 Treatment . . .
= |cell e |f a cluster contains sonicated cells, those cells will not be moved.

Cluster e [f all the cells in a cluster are sonicated a new cluster is created
instead.
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5. User interface > 5.9. Controlling and monitoring the sonication

X Remove
Current

Removes the selected object.

Toggle Marks the selected treatment cell as safety checked, or removes the
el g9 y
Cell mark.
Checked The cells that are marked safety checked are shown in green (see
5.7.3.2. Treatment cell visualization).
Al Cell type |Opens the drop-down list from which the cell size and type can be
—3 selected. If you do not select a cell from the list, the cells added will be 4

mm feedback cells in the Uterine application and 2 mm regular cells in

the Bone application.

Additional tools are available in the Treatment Cell Planning stage of the Therapy Wizard.

Tab. 19: Tools available in the Treatment Cell Planning stage.

Button Tool Function/Use

Add Empty Treatment |Adds a new, empty treatment cell cluster.

Cell Cluster

Copy Treatment Cell |Copies the selected treatment cell cluster.
Cluster

Remove Subitems Removes the subitems of the selected object.

Area

Define Autopopulation |Used for drawing an area around an area to be

automatically filled with treatment cells.

EHEIR Y EYE!

Autopopulate Fills the autopopulation area with treatment cells of the

selected type.

5.9. Controlling and monitoring the sonication

The Hardware Status Area at the bottom of the screen is used for controlling the Sonalleve MR-
HIFU system during the sonication phase and for monitoring the status of the system and the

treatment.

The Hardware Status Area includes the following functions:

e System Status Display.

e Sonication buttons.

e Message area.

Information on the progress of the sonication is also displayed as:

e Temperature and thermal dose overlays.

e Temperature curve in the Sonicate and Analysis tabs.
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5.9.1. System Status Display

The System Status Display shows the modes of the Sonalleve MR-HIFU system. The display
includes the following icons:

Tab. 20: The System Status Display icons.

Icon Meaning

Scanner status (scanning/inactive).

Transducer positioner status (moving/idle).

Sonicator status (sonicating/idle).

Direct Skin Cooling (DISC) device status (water circulation on/off).

The following colors and graphically overlaid symbols are used in the icons:

Tab. 21: Colors of the System Status Display icons.

Color Status Example

Green |[OK, Idle

Yellow |Active

Red Error

Gray |Disabled The option has not been installed or configured for use.

HE NS
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5. User interface > 5.9. Controlling and monitoring the sonication

Tab. 22: Overlays on the System Status Display icons.

Overlaid symbol Example Meaning

Rotating gears over a The system is making preparations: for example,
yellow icon installing embedded software or changing the MR scan
protocol.

Other animations in
yellow icons

The system is active: for example, scanning or
sonicating.

Small arrows in the blue Water circulation is on.

DISC icon

Yellow warning triangle There is a problem with the Direct Skin Cooling device.

over the blue DISC icon

A progress bar below the icons shows the progress of the currently active mode. The timers show
the remaining sonication time, scanning time, or cooling time. Tool tips over the timers also show
the time from the first sonication and the time from the start of the therapy.

Ij ~-:
c__‘:' 00. IJ

Sonicating

Fig. 37: System Status Display.

5.9.2. Sonication buttons

Start Sonication

Abort Sonication

The Start Sonication and Abort Sonication buttons are used for starting and aborting sonication.
The buttons are active only in those stages where sonication is possible, i.e. during test sonication
and therapy.

The Abort Sonication button should be used to stop the treatment only in situations in which there
is no risk to the patient. In all other cases, use the stop button on the Safety Device.
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A warning symbol is displayed on top of the Start Sonication button when the user is allowed to
override the remaining part of the system-recommended cooling time (see 4.6.4. Cooling time).
Generally, it is not recommended to start the next sonication until the entire system-recommended
cooling time has passed.

5.9.3. Temperature and thermal dose

When pressing the Start Sonication button, the Sonalleve application scans a few reference
images before starting the actual sonication. As the sonication starts, the calculated temperature
and thermal dose are shown as overlays. Temperature and thermal dose are best shown
simultaneously if the thermal dose contour overlay is used.

Fig. 38: An example of the temperature map and thermal dose contours of
a sonication of a single cell.

The dose contours and the dose map correspond to the selected item. To see the dose from a
sonicated treatment cell, select the cell.

To see the cumulative dose of all the sonicated cells in a treatment cell cluster, select the cluster.

When several sonications have been done, the cumulative dose calculation might take some time.

6 (192)
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5. User interface > 5.9. Controlling and monitoring the sonication

Fig. 39: Cumulative dose contour of a treatment cell cluster.

WARNING
Always rely on the original dose map when making decisions about the treatment
completeness. The cumulative dose map may differ from the original dose map.

5.9.4. Temperature curve

You can monitor the heating of a treatment cell during and after sonication with the temperature
curve in the Sonicate and Analysis tabs of the Therapy stage.

e The yellow curve shows the temperature and the red curve the thermal dose in the middle of the
treatment cell.

¢ Vertical green lines mark the start and stop points of sonication.
¢ A vertical dotted line shows when the maximum temperature was reached.
e The time scale starts from the start of sonication.

¢ White dotted lines show the time and temperature. Point to the temperature curve and left-click
to read out the time and temperature at that point.

77 (192)
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5. User interface > 5.9. Controlling and monitoring the sonication

~ Temperature Curve

™ Auto range

Fig. 40: Temperature curve.

Positioning a treatment cell inside the bone in the Bone application limits heating and temperature
monitoring, and may result in a flat temperature curve.

/]

Additionally, you can also choose to display the temperature and thermal dose along a line that you
draw using the Profile Line tool. The tool button is hidden by default, but you can add it to the
toolbar from the Tools — Toolbar Options menu. The heating profile can only be seen in the
Analysis tab post-sonication.

¢ The yellow curve shows the temperature and the red curve the heating dose in each voxel
along the line.

~Temperature Curve

¢ Treatment Cell # Profile [~ Auto range

Fig. 41: Heating profile (Profile Line).
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5.9.5. Message area

The message area in the middle of the Hardware Status Area shows the warnings and error
messages of the system.

Fig. 42: Message area.

Double-clicking a message opens a notification window with more details on the message and
instructions on how to clear it. For more information on error and warning messages, see 8.
System Error and Warning messages.

5.10. Reporting and logging

5.10.1. Generating reports

You should generate a Clinical Summary Report and store it where it can be conveniently
retrieved later. The Clinical Summary Report is a document in Portable Document Format (PDF)
that includes the patient data, treatment data and possible errors during the treatment. Additionally,
the post treatment images should be stored as part of the treatment results.

You can add comments and select snapshot images to be included in the report.

5.10.2. Taking snapshots

L]

With the snapshot tool, you can take snapshots of the images in the image area. Clicking on the
button opens a comment dialog over the area where the snapshot will be taken and saves a
snapshot of the active window in the image area into the Clinical Summary Report. In addition to
the image area, the snapshot tool also enables you to take snapshots of the Temperature Curve
area, which is visible in the Sonicate and Analysis tabs.
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Snapshot Comment

0K Cancel

Fig. 43: Snapshot Comment dialog.

5.10.3. Viewing and exporting logs

The Tools menu contains the Log Viewer, through which you can:

¢ View system events.
¢ Filter the log to display events according to their:

- Severity level (unknown, Debug, Info, Warning, Error).

- Time period (last 1 hour, last 24 hours or within another specified time range).

- Originator (software components on the HIFU Controller or the Sonalleve Console).

e Export the log for use in troubleshooting, for example.

] E Log Viewer

File View Filter

Export

Open Archive Got a state change: The

Save Archive Got a state change: The
toolbutton.cpp] 216: Tor
Exit Alt+F4 Therapy buttons selecte

ebug toolbutton.cpp] 216: T

Fig. 44: Exporting the log.

e Store logs in an archive that allows opening the stored data with the Log Viewer.
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5. User interface > 5.11. Saving and recovering your work

E Log Viewer

File View  Filter

Export ik
- Description
ebug |dlieWatcher IdleWatcher checked user idle time:
ebug |dlieWatcher IdleWatcher checked user idle time:

Open Archive
Save Archive
ebug Listener woke up
Exit Alt+F4 ebug Listener spawns a request handler thread
ebug |dlieWatcher IdleWatcher checked user idle time:

Fig. 45: Storing logs in an archive

5.11. Saving and recovering your work

To save your work, you should:

e Create a Clinical Summary Report as described in 5.70.1. Generating reports.

e Create a Saved State file. A Saved State file is a .tar file containing a snapshot of the current
treatment situation.

e Save pre- and post-therapy images in the MR console.

A Saved State file should be created for research and backup purposes.

A Saved State is useful when making significant changes in the planning process and later wishing
to revert to the previous plan. If the software crashes, the system will automatically create a Saved
State file of the current situation.

When clicking the Save State menu item, a dialog box opens where the state can be named and
additional comments made. If the name field is left empty, the software generates a name based on
the current time and date.

Storage of Saved States

Saved States are stored in an internal database that has limited storage capabilities. The system
does not provide persistent storage for Saved States. Always export the required Saved States to a
permanent storage medium, such as a network drive, a USB disc, or a DVD after a treatment
session.

NOTICE

The front USB ports are disabled for cybersecurity reasons. Access for the rear panel USB ports
and the DVD require administrative privileges (e.g. Hospital Administrator account). In some cases
it may be necessary to restart the computer to gain access to a connected USB drive.

NOTICE

The Saved States are only held in the internal database for 7 days or until its memory is full. As
new Saved States are added, the oldest ones will be removed from the database. If you wish to
permanently keep the Saved States, ensure that information is exported to a secure storage
system as soon as possible. Use the Export button to save the .tar file to an external storage
device or to DVD.
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Patient data (Saved States) written to removable media, such as DVDs, is identifiable. Treat
removable media containing patient data as confidential and store the media in a secure
environment.

Writing patient data to an external storage device or to DVD is considered temporary storage only,
not a long term backup solution. To ensure patient data security, send patient data to a dedicated
DICOM storage device that is intended to be used as an archive.

Create and implement policies ensuring that data backups occur and that data backups protect
patient data.

A risk of losing patient data exists when storing patient data on backup media. Storage media may
become:

e |ost
e Obsolete
e Unreadable

¢ No longer supported.

Ensuring sufficient free disk space

Each Saved State in the database consumes disk space on the workstation. For unhindered
operation of the Sonalleve MR-HIFU application and the Sonalleve console in general, sufficient
disk space must always be available.

The Sonalleve MR-HIFU application monitors the amount of available disk space. When the
available disk space is getting too low, the following warning appears in the start page of the
application.

/*-_ Available Primary Disk Space Getting Low

~— Available disk space on the primary disk is low.
Free up disk space by experting old saved states to archive media and then deleting them using the
Session Manager.

Fig. 46: Warning for low available disk space.

When the available disk space is no longer sufficient, the following error message appears in the
start page of the application. This error prevents the user from entering the Therapy mode and
loading Saved States.

® Available Primary Disk Space Too Low

Awvailable disk space on the primary disk is too low.
Immediately free up disk space by exporting old saved states to archive media and then deleting them
using the Session Manager.

Fig. 47: Error for too low available disk space.

Click on the warning or error message to open a restricted Session Manager dialog, in which you
can export and delete old Saved States. Importing Saved States is disabled in the restricted
Session Manager. The amount of available disk space is shown in the footer of the dialog window.

NOTICE

The Session Manager only shows the Saved States that are stored in the internal database. If the
disk is filled with other files, a system administrator has to clean the system by using normal
Windows tools.

Session Manager
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In the Session Manager dialog, you can view the contents of the internal database and import,
export and delete Saved States. Select Manage States in File menu to open the Session
Manager.

e (=l
CIFE X%

Name Date Version Application Device Size  Status Description
rtsdjsdt 12/18/2013 10:19:39 AM 3.5.716.1923 Bone 15T 39 MB Compressed

sdsdsd 12/18/2013 9:41:48 AM  3.5.716.1923 Bone 15T 22 MB  Compressed

sdf 12/18/2013 9:27:18 AM  3.5.716.1923 Uterine 15T 12MB Compressed

Description:

Available disk space: 1454 GB Load Therapy Load Standalone ‘ Close

Fig. 48: Session Manager.

Tab. 23: Session Manager tool buttons.

Button Tool Function/Use

m Import Used for retrieving previously exported .tar files (Saved State files).

m Export Used for exporting a session into a separate .tar file (Saved State file).
H Export Used for exporting a session into a separate .tar file (Saved State file).
Z De- Patient Name and ID will be anonymous in this Saved State.
identified
X Delete Used for deleting a session.
% Rename |Used for changing the description of a session. Note that renaming a
f session can be quite slow if a lot of data has been stored in the session.

Show All |Used for showing sessions that have been saved using other versions of
Sonalleve software. This tool is only available to HIFU Power Users,
Service and administrators.

Lo

Loading a Saved State

1. Select Manage States in File menu. The Session Manager dialog box opens.
2. Select the Saved State from the list.

3. Click Load Therapy to load the saved state in Therapy mode, or click Load Standalone to load
the saved state in Standalone mode.
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NOTICE

Saved State can only be used for a single treatment session. If you reposition the patient on the
table, you cannot continue planning using an existing Saved State but must scan new images and
replan the treatment.

Exporting a Saved State

1. Select Manage States in File menu. The Session Manager dialog box opens.

2. Select the Saved State from the list.

3. Click Export.

4. Select the directory and file name to save to. The system can also export directly to a CD/DVD.

For instructions on burning Saved States to a DVD, see 710.5. Copying Sonalleve MR-HIFU
treatment data to DVD.

If a Saved State file is needed without identifying personal data, use the Export De-identified tool
instead of Export. Before you use Export De-identified, ensure that the name and comment field
of the session do not include the name of the patient or any other identifying personal data. Use
the Rename tool to edit the name and comment if necessary. When exporting, give the .tar file a
name that does not contain personal data.

Importing a Saved State

1. Select Manage States in File menu. The Session Manager dialog box opens.
2. Click Import.
3. Select the file to import.

5.12. Language settings

To set language and measurement display preferences, select the Set Language menu item in the
Tools menu.

EpEEes 00000 0000000 e

Text language: English (United States)
Temperature unit; Celsius

Length unit: Millimeter

Volume unit: Milliliter

Weight unit: Kilogram

Number and time format language: English (United States)

Decimal separator: :
Date format: M/dlyyyy 12/5/2013

Time format: h:mmss tt 8:31:15 AM oK

Fig. 49: Select Language dialog box.
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5. User interface > 5.13. Keyboard shortcuts

5.13. Keyboard shortcuts

The following keyboard shortcuts are active when you have clicked on the Image Area to select it
for viewing. The tools available may vary between the treatment stages and tab pages within a

stage.

Tab. 24: Keyboard shortcuts in the Image Area.

Key Action

Page Up Scroll dynamics backward in all windows
Page Down Scroll dynamics forward in all windows
B Browse images

P Pan

Z Zoom

w Window (contrast/brightness)

S Scroll dynamics

L Add PTV

Cc Add treatment cell

M Measure

F Add Freehand ROI

A Add autopopulation area

X Add marker

R Image text layout with additional information on/off
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6. Workflow

6.1. Overview

The Sonalleve MR-HIFU workflow can be divided into the following main stages:

1. Preparing the equipment.

2. Preparing the patient.

3. Positioning the patient.

4. Scanning the planning images.

5. Therapy.

6. Post treatment.

All the MR-HIFU Therapy applications follow the same main stages, but there may be application-

specific differences in patient preparation, positioning, treatment cell types and sizes, and power
levels. Always refer to the Application Guide for application-specific details.

6.2. Preparing the equipment

The Sonalleve MR-HIFU system is typically only used periodically, alternating with normal MR
scanning. One person can switch between the standard tabletop and the Sonalleve Table Top in 5
to 10 minutes.

6.2.1. Connecting the Sonalleve Table Top

1. Inspect the Sonalleve Table Top for any signs of leaks.
2. Remove all coils, pads and accessories from the standard tabletop.

3. With some Ingenia MR scanners (see the following figure): Remove the thin tabletop used for
diagnostic imaging.

Fig. 50: Left: This type of Ingenia thin tabletop needs to be removed before
the Sonalleve Table Top can be placed in position. Right: The narrower end
in this type of Ingenia thin tabletop allows the Sonalleve Table Top to be
placed in position without removing the Ingenia thin tabletop.

4. Set the MR patient support to the lowest position.
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CAUTION
The patient support must remain at the lowest position. Do not raise the support height after
the Sonalleve Table Top is placed in position.

5. Bring in the Sonalleve Table Top . Position the trolley over the top of the lifting unit until the
lateral stops are correctly inline with the buffer blocks on the patient support.

CAUTION

Take extra care not to damage the Patient Interface Control Unit (PICU) when maneuvering
the trolley into position.

NOTICE
The lateral stops must touch the buffer blocks on the patient support.

6. Press the left side of the brake pedal down to lock all the wheels (brake LOCKED). The Table
Top is now docked.

WARNING

& When docking the Table Top to the MR system patient support, always press the brake
pedal to lock all the wheels. This is to avoid accidental movement of the tabletop which may
lead to misplaced heating and tissue damage.

7. Connect the Sonalleve Control Cable and the Ultrasound Cable to the sockets at the side of the
Table Top. The cables are stored in the accessory cart, if available.

Make sure that the cables are not lying in the way when the patient enters or exits. Cables lying on
the floor are a potential tripping hazard.

7 (192)
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6. Workflow > 6.2. Preparing the equipment

Fig. 51: Table Top connector panel.
8. Unhook the Sonalleve Coil Cables from their holders on the Table Top and connect them to their
sockets.

9. Remove the ultrasound window cover from the top of the ultrasound window. The ultrasound
window cover is used for protecting the membrane on top of the ultrasound window when the Table
Top is not in use.

10. Check that there are no visible leaks around the ultrasound window.

/
Fig. 52: Ultrasound window cover.

11. For the Direct Skin Cooling (DISC) device:

- Check that the water level in the DISC device is correct: the surface of the patient contact
should be flat.

- Check that there are no obvious leaks from DISC.
- Check that there are no large air bubbles visible through the DISC patient contact.

- Connect the two connectors in DISC hoses to the connectors in the Sonalleve Table Top.
Male and female connectors are provided to ensure correct connections.

- Make sure that the hoses are not lying in the way when the patient enters or exits. Hoses
lying on the floor are a potential tripping hazard.
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Fig. 53: Connect the two connectors in DISC hoses to the connectors in the
Sonalleve Table Top.

12. Connect the HIFU Pelvis Coil cable to the Table Top coil connector.
6.2.2. Connecting Table Top Extension Plate (only in Bone
application)

Sonalleve Extension Plate is designed to be used when the Sonalleve Table Top needs extension
for the optimal treatment position.

1. Remove the detachable handle by pressing the release buttons.

Fig. 54: Detachable handle

2. Release the Table Top by pressing the release button and push it towards the magnet bore so
that the Extension Plate will fit.

3. Take out the PESB and headphones from the accessory box.
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Fig. 55: PSB and headphones

4. Place the Extension plate on the Sonalleve Table Top and lock the Extension plate to the correct
place.

Fig. 56: Extension plate

5. Pull the Table Top with the Extension plate back until it is locked.
6. Place the mattress on the Extension plate.

6.2.3. Preparing the Table Top for the patient

NOTICE

Before preparing the Table Top for the patient, check that the Quality Assurance (QA) procedure
has been carried out. For more information on QA, see 7.2. Sonalleve MR-HIFU Quality Assurance
(QA) procedure.

Preparing the Table Top for use with a gel pad

To prepare the Sonalleve Table Top for the treatment session, when using a gel pad:
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1. Open a gel pad package and visually check that the gel pad is not damaged.

”~

|

Fig. 57: Gel pad.

2. Pour a small amount of degassed acoustic contact liquid onto the ultrasound window until the
membrane is fully submerged. Try to disturb the liquid as little as possible to avoid creating air
bubbles. Never shake the bottle used to store the liquid.

3. Visually check that there are no air bubbles in the contact liquid. If any bubbles are visible, move
them to the edges of the ultrasound window.

4. Place the gel pad on top of the ultrasound window, start with one edge then carefully “roll” the
pad into position ensuring no air gets trapped beneath it.

5. Place an absorbing cloth on the Table Top around the ultrasound window to absorb spilled
contact liquid. Secure the cloth in place with adhesive tape.

6. Place the gel pad holder around the gel pad.
7. Place the appropriate mattresses, such as the footrest and other pads on the Table Top.

If your Sonalleve MR-HIFU system is equipped with DISC that has been installed as an upgrade,
always use a mattress so that there is no skin contact to DISC connectors and hoses.

8. Protect the mattresses with disposable sheets.
9. Test that the PESB works before starting the procedure.

10. Run the membrane bubble detection scan (start a new exam and select Sonalleve ExamCard
“Verifications prior to the patient”). Verify that there are no air bubbles in between the membrane
and gel pad; remove air bubbles if detected.

Preparing the Table Top using DISC without a gel pad

To prepare the Sonalleve Table Top for the treatment session, when using DISC without a gel
pad:
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1. Pour a small amount of degassed acoustic contact liquid onto the DISC window membrane until
the membrane is fully submerged. Try to disturb the liquid as little as possible to avoid creating air
bubbles. Never shake the bottle used to store the liquid.

2. Visually check that there are no air bubbles in the contact liquid. If any bubbles are visible, move
them to the edges of the DISC Table Top window.

3. Place an absorbing cloth on the Table Top around the DISC Table Top window to absorb spilled
contact liquid. Secure the cloth in place with adhesive tape.

4. Place the appropriate mattresses, such as the footrest and other pads on the Table Top.

If your Sonalleve MR-HIFU system is equipped with DISC that has been installed as an upgrade,
always use a mattress so that there is no skin contact to DISC connectors and hoses.

5. Protect the mattresses with disposable sheets.
6. Test that the PESB works before starting the procedure.

6.3. Preparing the patient

Patient preparation generally includes depilation, catheterization, and mild pain medication. For
detailed instructions, refer to the Application Guide.

WARNING

& Check whether the patient has received medications, contrast agents, or has any
contraindications for MR. Check if the patient is receiving medications for any underlying
medical condition.

NOTICE
The rationale for this check should be explained to the patient.

WARNING
Only liquid is allowed in the catheter. Never fill the catheter with air as it may deflect the
ultrasound beam.

6.3.1. Positioning the patient on the table

The Sonalleve Table Top may be used for transporting the patient short distances only, such as
from the preparation room to the RF room. For longer distances, use a standard hospital bed.

WARNING

& Falling from the height of the Sonalleve Table Top may be dangerous. Support the patient
and/or use straps, and be prepared to prevent him/her from falling. Make sure that the
patient’s limbs are within the edges of the Table Top so that they are not pinched. Instruct
the patient to lie still when being transported on the Sonalleve MR-HIFU Table Top. Pay
particular attention to thresholds.

NOTICE
The reasons for these precautions should be explained to the patient.
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Show the patient how to safely climb on and off the Sonalleve Table Top. Falling from the height of
the Sonalleve Table Top may be dangerous. Support the patient and be prepared to prevent
him/her from falling. Never allow the patient to put weight with their hands or knees on the
ultrasound window as applying excessive force in this area may damage the ultrasound assembly.

1. Position the patient on the Table Top with the area of interest over the center of the treatment
window. The patient can be in the prone, supine or oblique orientation depending on the application
and the area of interest.

2. Try to keep as good skin contact as possible. Check that there is no clothing or absorbing
material between the patient and the gel pad or DISC.

WARNING
Never leave an unconnected coil in contact with the patient.

3. Attach the infusion bag and IV tubes and secure the possible urine catheter bag in its place.
4. Assist the patient in finding a comfortable position for his or her head and arms.

5. You can use air bags, vacuum cushions, straps, and other similar MR-compatible supporting
accessories to make the patient's position more stable and make the patient feel more comfortable.

6. Position the HIFU Pelvis Coil on top of the patient.
7. Secure the coil in place with the straps. Isolate the coil cable from the patient.

WARNING
Never leave the coil cable in contact with the skin, as localized RF heating may cause skin
burns. Use pads between the skin and the coil cable.

8. Give the patient the PESB and instruct them how to use it. See 2.5.1. Patient Emergency Stop
Button (PESB).

9. Give the patient ear plugs and a headset.

10. Release the Table Top by pressing the release button and push it into the magnet bore until you
hear a "click" sound and a short audio signal.

WARNING
Make sure that no pulling force is exerted on the catheters or IV tubes when you are
pushing the patient into the magnet.

Failure to follow this instruction may cause the patient pain and tissue damage.
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6. Workflow > 6.3. Preparing the patient

Fig. 58: Patient positioning.

6.3.2. Verifying the patient positioning

1. Start a new examination on the MR console. Fill in the mandatory patient data.
2. Select the Sonalleve folder and the Therapy ExamCard:

- Select the patient position.

= Turn on Autopush.

- Autopush will automatically send all images to the Sonalleve console.

- Go to the Scan context menu and select Push to Workstation.

- Select Yes to Sonalleve in the ExamCard Push node.

General Push Modes |

Fig. 59: ExamCard Push setting.
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6. Workflow > 6.3. Preparing the patient

l@"l’herapy ZI

| Survey |
| FH_RL Offsets NoSc.. |
| Skin bubble Skin |
| Scar car |
| T2wPlanning SAGID |
| TiwBowel SAGAD |
| & TemperatureMapping 45ta... |
| Fathonitoring FatCor |
| Cell Check Focus |
| @ THRIVE post treatrment Post... |

Fig. 60: Therapy ExamCard.

3. Scan Survey.
4. Activate the Offset scan.
5. Open the Offsets page (offc/ang).

_
L

Stack Offc, AP (P=+mm)
RL {L=+mm)
FH (H=+rm)
Ang. AP (deg)
RL (deg)
FH (deg)

Fig. 61: The Offsets page.

6. Position the center of the slice to the center of the treatment area.

Fig. 62: Positioning images.

7. Check the offsets to see how much the patient needs to be moved in each direction:
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6. Workflow > 6.3. Preparing the patient

Direction +/- Move the patient
R-L + Right

- Left
H-F + Into the scanner

- Out of the scanner

Stack Offc. AP (P=+mim)

RL (L=+mm) 12.64 (0)

FH (H=+mm) -22.07 (0)
Ang. AP {deg) 0

RL (deg) 0

FH (deg) 0

Fig. 63: An example of offsets.

8. To move the patient according to the measurements:
- Release the Table Top and pull it out of the magnet bore.

- Loosen or remove the Sonalleve coil and ask the patient to move according to the
measurements, assisting them if necessary.

- Tighten the upper coil again, push the table back in. Reset the Offsets to 0. Scan a new
survey and analyze it again. Repeat until the treatment area is in the center of the ultrasound
window.

9. Scan skin bubble, and optionally, scar verification scans. The Autopush setting will automatically
send all images to the Sonalleve console. Scars or skin folds (see the following images for
examples) that cannot be protected, surgical clips, or air bubbles should not be in the treatment
area.

Fig. 64: Scars in the treatment area.
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6. Workflow > 6.4. Scanning the planning images

Fig. 65: An artefact caused by a surgical clip (1), an air bubble (2) and a
skin fold (3).

10. If needed, pull the Table Top out and reposition the patient. Push the Table Top back in and
scan the survey and bubble/scar verification scans again.

WARNING

& The system displays the message "Push Table Top into Place and Check Patient
Positioning" if the Table Top is not locked in position. Carefully verify that the Table Top is
properly locked in its intended position. Failure to detect unintended Table Top movement
may eventually lead to misplaced heating and tissue damage.

6.4. Scanning the planning images

WARNING
Pay attention to patient orientation selections in MR and Sonalleve consoles. Failure to do
so may result in heating of wrong location and painful experience or injury.

NOTICE
To prevent unexpected changes in image quality, always test all protocol changes that may affect
image quality before using them.

1. Scan the planning image set.
2. Position the slices over the treatment area as instructed in the Application Guide.

3. When ready, send the images to the Sonalleve console using Autopush or DICOM network
export. Select Patient — Administration, select the images and click Export.

6.5. Preparing the monitor scan

WARNING

A If you are using REST slabs, position them outside the intended heating volume so that they
do not saturate the signal from structures (near or far field) intended for temperature
monitoring.
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6. Workflow > 6.5. Preparing the monitor scan

N
AN

WARNING
Always use the pre-determined and tested temperature measurement ExamCards and
protocols for temperature mapping.

The use of other protocols may lead to unexpected image quality or inefficient temperature
detection, which may then lead to overheating of tissue, insufficient treatment, unintended
heating locations and tissue damage.

WARNING
Use the predetermined and tested coil combinations for temperature mapping.

The use of other coils may lead to unexpected image quality, excessive SAR or inefficient
temperature detection, which may lead to e.g. overheating of tissue, insufficient treatment,
misplaced heating and tissue damage.

NOTICE
If the near-field monitor slice is positioned within the subcutaneous fat layer, the monitoring scan
may not properly detect temperature changes in the near field. This may lead to:

e Temperature maps showing lower than actual temperatures in the near field.
¢ Thermal dose calculations showing smaller than the actual dose in the near field.

¢ No or delayed warnings about heating in the near field warning zone.

Erroneous stack positioning increases the risk of burns, as the skin or the muscle behind the
subcutaneous fat layer could then be heated without noticing.

NOTICE
In the Uterine application, you can place a Freehand ROI in the far-field stack.

NOTICE
You should repeat the test sonication if the temperature mapping scan protocol is modified in any
way, e.g., if a REST slab is moved or resized.

NOTICE

On the MR scanner Push to Workstation must be active to ensure that the images are transferred
to the Sonalleve console. Also make sure that the Enable Automatic Start Scan or, with MR
software R3 or R4, Automatically Start Scan setting is off to ensure that the slices are positioned
correctly.
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6. Workflow > 6.5. Preparing the monitor scan

Advanced Properties [ X |

Automatically Start Scan

==l v Enable Autopush to Workstation
v Transfer

I~ Descending slice order

Hide |

Fig. 66: Push to Workstation must be active to ensure that the images are
transferred to the Sonalleve console. Left: In MR software R5 the setting is
in Advanced Properties, accessible through the right-click drop-down menu.
Right: The setting in MR software R3 and R4.

Patients | Examination Review Analysis System Help

AutoView
Reuse Scan Items...
Repeat Prescans

SmartExam

Enable Automatic Start Scan

Choose Physiology Properties...

Navigator Display...

Data Monitoring...

Fig. 67: Automatic start of scan must be disabled to ensure that the slices
are positioned correctly. Left: The Enable Automatic Start Scan setting
disabled in the Examination menu of MR software R5. Right: The
Automatically Start Scan setting disabled in MR software R3 and R4.

You must enter the patient information and position the temperature mapping slices on the MR
console before starting the temperature mapping scan on the MR scanner.
1. Select the predefined temperature mapping protocol.
2. Position the monitor slices.
In the Uterine application:
- Stack C to the abdominal muscle behind subcutaneous fat layer.
- Stack D to the nearest far-field structure to be avoided.
In the Bone application:
- Stack D to the muscle in the near field.
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6. Workflow > 6.5. Preparing the monitor scan

Fig. 68: An example of positioning the monitor slices in the Uterine
application.

Fig. 69: An example of positioning the monitor slices in the Bone
application.
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6. Workflow > 6.5. Preparing the monitor scan

NOTICE
For more details, refer to the Application Guides.

3. Check that CLEAR=yes. This enables temperature map calculation.
4. Select the fat-monitoring protocol.

5. Position the center of the slice stack over the subcutaneous fat layer in coronal plane. Do not
angulate. When the fat layer is thick, position the slices to that location within the fat where you
want to monitor fat temperature. When the fat-monitoring protocol is prepared for scanning, it will
be automatically acquired after the post-sonication temperature map scan. The scan is, however,
not run after low energy sonications, such as test sonications.

|

Fig. 70: An example of positioning the fat-monitor slices in the Uterine
application.

6. Start the temperature mapping scan. The scanner is now under remote control.

WARNING

& Always enable the remote control mode of the MR console as early as possible to allow a
minimum of 5 minutes of water circulation in DISC system before the first therapy
sonication. Failure to do so may increase risk of bubble formation in the ultrasound contact.
See air bubble related warnings and instructions.
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6. Workflow > 6.6. Therapy planning

Under Remote Control

Fig. 71: Scanner under remote control.

6.6. Therapy planning

6.6.1. Starting Therapy in the Sonalleve MR-HIFU application

File Tools Help

Application 9

: Clinical “
System
Device =
Mode =
Standalone

Fig. 72: Starting Therapy.

1. In the start page of the Sonalleve MR-HIFU application, select the appropriate clinical application
in the Application list.

2. Select Therapy in the Mode list.
3. Click the Therapy application selection button.

NOTICE

The Application list only displays those clinical applications that have been installed and
configured for use.

NOTICE
For ablation of adenomyosis tissue, select Uterine in the Application list.
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6. Workflow > 6.6. Therapy planning

6.6.2. Entering patient information

Fill in the patient’s body temperature and select the correct gel pad thickness from the drop down
menu. Then proceed to the next page.

It is essential that the patient’s actual body temperature is used as a temperature reference. Check
the patient's body temperature with a reliable thermometer immediately before the therapy and, if
necessary, re-check it at regular intervals.

WARNING
Incorrect body temperature may affect the success of the treatment. Always use the actual
body temperature as a reference value.

WARNING

Always set the gel pad thickness in Sonalleve user interface to match the actual gel pad
thickness that is used in the treatment. Failure to do so may increase risk of burns in skin
and other near-field tissues.

> B>

If you are using DISC without a gel pad, select No gel pad.

Patient

Fatient ID: * (30122013
MName: * | Patient Name
Birth Drate: *[1963-12-30
Weight [kg]: * |65

Body Temperature [°C]: * |3?.1
Gel pad thickness: .
ferend | Nogelpad l

15 mm (0.59 inches)
35 mm (1.28 inchas)

Fig. 73: Patient information entry window.

NOTICE
The available choices for Gel pad thickness may be different in different applications and for
different system hardware.
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6. Workflow > 6.6. Therapy planning

6.6.3. Retrieving the image sets

Retrieve the planning images from the MR console.

Patient ID I ‘

Patient’s Name I Dummy

Patient-Related Studies Found

Patient (ID) N | Date & Time

E"Qefidentiﬁed Patient Name (De-identified Patient Id) 26/03/2015 10.14.10 |
“ Series 26/03/2015 10.35.38 °

1| d
Query | oK
: Retrieval
Retrieve | |

Fig. 74: Image set retrieval window.

1. To display recently exported image sets, use Query. The images are filtered according to the
patient ID, i.e. only the images of the patient that is currently being treated are retrieved.

2. Select the image sets, click Retrieve and the latest in time images are automatically shown.
Proceed to the next page.

3. To select another image set right click on any of the four windows on the image area to display
the desired images.
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6. Workflow > 6.6. Therapy planning

NOTICE
You can return to the image set retrieval stage at any time.

NOTICE

Retrieving phantom or patient images before the patient is positioned on the table may cause
inaccuracy in the system-recommended cooling times.

6.6.4. Defining the Planning Target Volume

Define the Planning Target Volume (PTV) by drawing it on the planning images.

6 09 L5020

File Tools Help

PROFOUND Therapy Report Maintenance

PTV Delineation | + Tissue Boundary | Registration

Total Volume: 68 ml
Total Treatment Volume: 0,00ml 0%

Name / |Volume

Fig. 75: Planning Target Volume delineation.

1. Add PTV by clicking the Add button.

4]
2. Draw the Planning Target Volume on top of the images. If you are using several PTVs, you can
give them descriptive names.

3. Scroll the images to view the Planning Target Volume on all slices.
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6. Workflow > 6.6. Therapy planning

6.6.5. Defining the Tissue Boundary

On the Uterine Fibroid application, go to the Tissue Boundary tab and define the Tissue Boundary
by moving the first line to match the skin position and the second line to match the fat-muscle
boundary.

CEp

ala
@

s G

Fig. 76: Defining the Tissue Boundary

1. Start editing the tissue boundaries by selecting one of the lines.

2. Move the tissue boundaries by moving the handles. If needed, add or remove handles by
double-clicking the line. With Reset you can get the Tissue Boundary lines to the default position.

3. Check that there is enough water in the DISC. A curved skin/membrane boundary may indicate
too low water level.

4. The Tissue Boundary lines should be so long that the transducer beam is contained within the
contoured area in all of the future sonications. If needed, change the length of the line by dragging
the end handle.

NOTICE
Tissue boundaries are not allowed to intersect and there are also some restrictions on positioning
them. A red cross mark indicates invalid position for the boundary while editing lines.

Fig. 77: Indication of invalid position for tissue boundary

5. Scroll the images to view the skin position and the fat-muscle boundary on all slices. Current
image slice is shown in bottom right corner.
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6. Workflow > 6.6. Therapy planning

Fig. 78: Slice navigation view

6. Center the view to all PTVs to check all boundaries.
7. Confirm the boundaries by accepting.

WARNING
Make sure to scroll all of the images to find any non-uniformities in the tissues.
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6. Workflow > 6.6. Therapy planning

6.6.6. Positioning the treatment volume

WARNING
Positioning:

¢ Always leave sufficient safety margins to sensitive organs or other sensitive structures
when drawing Planning Target Volumes or cells.

¢ Avoid placing treatment cells any closer to the spine or other sensitive structures than
indicated by the far-field safety margin. If this is not possible due to anatomic
constraints, monitor the sonication carefully and be prepared to stop it if needed.

¢ Avoid placing treatment cells any closer to the uterine serosa or any other tissue to be
spared than indicated by the cell safety margin. For example, heating of the uterine
endometrium may need to be avoided for patients who might wish to become pregnant in
the future. If this is not possible due to anatomic constraints, monitor the sonication
carefully and be prepared to stop it if needed.

e Pay special attention to objects directly in the transducer beam area, not forgetting the
far field.

- Air-filled structures and bones might cause unexpected reflections.

- Bowel should never be in the near the field beam path. Heating the bowel may lead
to bowel perforation.

- Heating in the far field might lead to sciatic nerve damage / peritonitis.

- Some structures absorb the ultrasound waves completely, leading to more efficient
heating. Bone, bowel, clips, scars or any other rigid structure or air interface are
such structures.

¢ Sonication through scar tissue, skin folds or navel should be avoided to prevent
damage. The beam shaping feature may be used to protect these. QuickCover
Ultrasound Protective Covers may be used to protect scars.

¢ The planning graphics show the main part of the 3D focused transducer beam, but keep
in mind that boundaries such as air-filled structures and bones may cause unexpected
reflections.

WARNING

A The displayed transducer beam does not take sonication power or duration into account. At
the highest sonication energies (large cells and high powers), you should leave at least a
few millimeters margin between the displayed transducer beam and any vital organs, with or
without beam shaping.

NOTICE

During actual therapy sonications, the 30 EM thermal dose contour should be used as another
measure of the probably affected area.

Sonication with electronic X deflection requires higher power levels and thus also larger safety
margins.

NOTICE

The orientation of the image on the screen is not always according to the radiological convention
used in the MR console. The image orientation can be seen in the anatomical orientation
indicators.

Instructions for Use PR F Y I NI 108 (192)
107378A1 / 2020-09 WU INLY




6. Workflow > 6.6. Therapy planning

Do not expose the tip of the Foley catheter to ultrasound, if the tip is touching the bladder wall.
Such exposure could lead to local heating, irritation, pain, hematuria, or damage of the bladder
wall.

WARNING

& In the Bone application, position the treatment cells so that the transducer beam is
perpendicular to the bone surface. Otherwise unintended heating of adjacent tissues due to
ultrasound reflections may occur. Carefully observe such situations in the temperature map
during sonications.

Position treatment cells within the Planning Target Volume (PTV).

1. Graphically select a transducer position. The cells are placed on a Treatment Plane created by
the transducer position. When the first cell is positioned, the transducer position is locked and a
cluster is created. The transducer position is visible as a tool tip when you move the pointer over
the cluster.

(NG NAME) (1/1/2C .23 Al ra NO NAME) (1/1/2(

(NG NAME) (1/1/2(

Fig. 79: When the first cell is positioned, the transducer position is locked
and a cluster is created.

2. Select the treatment cell type and size from the drop-down list.
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6. Workflow > 6.6. Therapy planning

- If you wish to add more than one cluster for a single transducer position, click the Add Empty
Treatment Cell Cluster button.

|

- If you do not add any clusters, all cells will be added to the same cluster.

N

4 mm Feedback Cell
8 mm Feedback Cell
B 12 o Fcdback ol

14 mm Feedback Cell
16 mm Feedback Cell
4 mm Regular Cell

8 mm Regular Cell

12 mm Regular Cell

14 mm Regular Cell

16 mm Regular Cell

Fig. 80: Treatment cell selection.

3. Check the beam of each of the cells. The beam must not travel through air or sensitive
structures, and there must not be unprotected scars in the ultrasound beam path. Verify that safety
margins are observed. See the following figure.
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6. Workflow > 6.6. Therapy planning

Fig. 81: Checking the transducer beam positions.

4. You can move cells in a cluster using the Select button.

3

5. You can move the treatment cluster with cells with the Move Treatment Cell Cluster button.

S

For hints and tips on placing the cells optimally, see the Application Guide.

If the cell you have placed is not treatable with the current transducer position, it will be marked
with a cross and the system issues a warning message. Select the cell and move it to another
location.

How and why to use markers?

Add graphical markers to anatomy landmarks in planning images.
¢ You can add markers at the Transducer Positioning stage and at any time after that. Select
Marker from the drop-down menu of the Add tool button.

e Compare the location of the markers and the anatomical landmarks to detect patient movement
and image distortions.

e The markers are visible in all planes.
e Choose landmarks that you can also recognize in temperature map images.

¢ In the following figure, the markers have been placed around the fibroid to be treated.
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6. Workflow > 6.6. Therapy planning

Fig. 82: Markers in sagittal and coronal images.

6.6.7. Beam shaping

PV
Treatment Cell
Marker
dill:  Freehand ROI
Freehand Warning ROL
¥ osr

-0

Critical OAR

The beam shaping feature enables the user to reduce the intensity of the ultrasound field in
selected regions in the near field. These regions should be located close to the patient's skin, and
may include e.g. air bubbles, scar tissue, and skin folds. Identify the region where reduced
ultrasound intensity is desired by drawing an organ avoidance region (OAR) object around it. All
drawn OARs are shown in the Regions of Interest list in the Treatment Cell Planning page and
on the Replanning tab of the Therapy page.

The following figure shows how an OAR ROl is drawn to prevent heating of a scar.

Fig. 83: An OAR ROI drawn to prevent heating of a scar.

Reduction of the ultrasound intensity is achieved by disabling some of those transducer elements
that contribute to the ultrasound field in the OAR region. To ensure that ultrasound intensity at the
treatment cell is not affected, ultrasound intensity delivered by the remaining active elements is
increased accordingly. This compensation leads to a corresponding ultrasound intensity increase in
those areas which are not protected by an OAR.
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Use of the beam shaping feature or electronic deflection increases near-field heating. In these
situations it may be necessary to use longer cooling times than recommended by the Sonalleve
system.

OARs should be drawn which accurately reflect the shape of the region where intensity reduction is
desired. In order to ensure sufficient protection, they should always extend at least 2 mm outside
the edges of the region where protection is desired. Several OARs may be drawn to protect e.g. 3D
objects. However, software calculation speed suffers as the number or size of OARSs increase, so it
is not advisable to draw more or larger OARs than needed.

Fig. 84: The visualization of the beam path and the ATA affected by an
OAR.

Only use beam shaping in the near-field side of the transducer beam.

OARs should be drawn in the coronal plane. After drawing OARs, always check the resulting
shape of the transducer beam visually in a sagittal or transverse slice set. Make sure that the
displayed transducer beam does not penetrate the OAR anywhere. When using an OAR to protect
a region with scar tissue, also verify that the scar tissue lying deeper is excluded from the beam. If
the transducer beam overlaps with any of the regions where protection is desired, do not start the
sonication. Position the treatment cells so that OARs remain outside the treatment cell safety
margin.

If higher than normal tissue protection level is desired, a critical OAR should be used. It reduces
the ultrasound intensity more than regular OAR, but otherwise has same functionality.

QuickCover Ultrasound Protective Cover

Scars and other superficial objects can be protected from acoustic energy also by placing a
QuickCover Ultrasound Protective Cover on top of the object that is to be protected. These
protective cover strips are water-resistant and visible in MR images. The back of the strip is self-
adhesive to ensure that the cover does not move during the treatment.

Whenever feasible, use beam shaping together with the QuickCover Ultrasound Protective Cover
to ensure maximal protection of the scar tissue.

QuickCover Ultrasound Protective Covers may not be available in all countries.
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6. Workflow > 6.7. Preparing the system for sonication

AN

Fig. 85: The correct use of QuickCover.

WARNING

¢ QuickCover only provides protection for the superficial tissue layer immediately behind
the cover strip.

¢ Using protective cover strips side-by-side may lead to distorted heating due to the large
area of blocked ultrasound beam.

¢ Using protective cover strips side-by-side may lead to transducer damage due to the
large intensity of reflected ultrasound.

¢ Air bubbles trapped on the skin at an edge of a protective cover strip may lead to a local
skin burn. This risk is especially pronounced if protective cover strips are used so that
they overlap with each other.

e Storing QuickCover strips under a weight may lead to compression and a permanent
loss of protective capabilities.

6.7. Preparing the system for sonication

6.7.1. Hardware Initialization

The treatment cannot be started until the hardware initialization is successful. Planning is possible
during hardware initialization.

NOTICE

The MR scanner cannot export images to the hospital network once Network Isolation is in
progress. Before starting the Hardware Initialization, make sure that there are no image export
tasks running or queued on the MR workstation.

1. Press the green Enable button on the Safety Device to enable the ultrasound generators.

2. Perform the hardware tests. If any of the tests fail, check the message log for problems in the
system. Retry until the tests succeed.
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6. Workflow > 6.7. Preparing the system for sonication

—Hardware Initialization

Hardware Tests Finished

Step State

Press Safety Device Passed

Component Query  Passed
Network Isolation  Passed

Transducer Homing Passed

Preparing Electronics Passed

Start Stop

Fig. 86: Hardware initialization.

WARNING
If the system detects a transducer movement failure, it stops the treatment and issues an
error message. You must rerun the Hardware Initialization.

6.7.2. Scanning Temperature Mapping

Scan the temperature mapping protocol:

¢ To see the image quality and any possible artefacts.
e To verify the position of REST slab, if used.

¢ To place Freehand Warning ROls.

¢ To verify the visibility of markers.

¢ To verify the positioning of near-field (and far-field) monitor slice stacks.

1. Go to the Scan tab of Therapy stage.

2. Select the predefined temperature mapping protocol from the drop-down list of scan protocols.
3. Start the scan.

4. Stop the scan when multiple temperature maps have been acquired.
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Replanning | Sonicate | Dedisions | Sean |

Awvailable Scan Protocols

prng

Scanning Progress

_srt | g |

Fig. 87: The Scan tab.

6.7.3. Test sonication

WARNING
If the couch has been unlocked for any reason, always perform a test sonication once the
Table Top has been pushed back to the treatment position.

It is recommended to repeat test sonication always when the Table Top lock or the trolley brake
lock is re-engaged after being released. A test sonication is a short, low power sonication which
usually heats the tissue by only a few degrees. Test sonication is automatically done with the 4 mm
regular cell type.

You must perform a test sonication in each treatment cell cluster before you can start the actual
therapy sonications in that cluster.

It is recommended to perform a test sonication also when the sonication frequency is changed. The
purpose of the test sonication is to correct the actual heating location to match the planned cell
position. The actual heating location is indicated with an offset marker (a green cross). The test
sonication also helps you in determining the correct power level for the treatment cell size. It
provides information you need for selecting the correct power level.

NOTICE
In the Bone application, the test sonication is not used to correct the offsets. In the Bone
application, the user should verify that the heating takes place in the expected location.
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6. Workflow > 6.7. Preparing the system for sonication

Replanning | Sonicate | Decisions | Analysis | Scan | Replanning ~ Sonicate | Decisions | Analysis | Scan |

Cell -
Active cluster:
Remaining Sonication Time Estimate: 11.50 [Treatment Cell Cluster 1 [& mm Regular cell 1
Name / |Power w1 |Frequency [MHz] |Ti e
=PTV 1
= 8 mm Regular Cell 1 all @ Test Sonication €/ Therapy.
[l TestSonication 130 0.85 14
[ OmmREgizrdaa ® G 085MHz  ©100MHz € 1.20MHz € 144MHz
+8 mm Regular Cell 3 p
-8 mm Regular Cell 4 (]
'8 mm Regular Cell 5 [ Power [W): 30
| } o
=] . . . . . 4 ' . . =i
0 5 10 15 20 25 30 35 40 45 50
Duration [sl: 16
—[ +
|7 [9]
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[ Temperature Curve
™ Auto range
4 | |
[ Regions of Interest
Name  [awribute Name value |
max 452 °C, 160 s

Fig. 88: Selecting the cell and power level for a test sonication (the GUI
appearance and parameter values may vary according to application)

1. Select a cluster and a treatment cell. No matter which size and type of cell you choose, the test
sonication treats it as a regular 4 mm cell.

2. Select Test Sonication.

3. Using the Power slider, select a power level that is low enough to not cause thermal dose in the
tissue. For additional tips, see the Application Guide.

4. Click the Start Sonication button to start the test sonication.

D

The temperature scan starts automatically.

5. View the temperature maps in the Decisions tab to verify that the heating occurred in the
intended location. The offset marker (a green cross) should automatically appear at the center of
the heating both in coronal and sagittal planes. In those rare cases when it does not, drag the
offset marker to the center of the heating manually. Correct the offset in RL and HF directions in the
coronal image and in AP direction in the sagittal image.

Fig. 89: Test sonication.
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6. Workflow > 6.7. Preparing the system for sonication

Fig. 90: If the offset marker does not appear at the center of the heating,
drag the offset marker to the center of the heating manually.

’-"_,}ls'r_ I'|'|-|:.a|-::§§:5d EstingEnes

System: calculated EstingEEes

Fig. 91: When you move the offset marker, another marker appears at
where the system-calculated estimate was.

6. Accept the offset correction by checking the Proceed to Therapy Sonications box.

File Tools Help

feplaming | Sonicate  Decisions | Analysis | Scan |

Verify that the offset marker is placed at the center of the observed
i heating in both coronal and sagittal image planes. Adjust the marker
position if needed.

¥ Proceed to Therapy Sonications

/’ Use System-calculated Estimate

Fig. 92: Accepting the offset correction.

7. If the offset exceeds 5 mm (over 2 pixels) in any direction, repeat the test sonication after
accepting the offset correction.

8. Repeat until the offset is acceptable, then proceed to therapy sonications.

NOTICE

If necessary, you can perform test sonications at any time during the Therapy stage. To test
sonicate, choose Test Sonication and a low power level. You can also correct the offset after a
therapy sonication by dragging the offset marker or by clicking the button Use System-calculated
Estimate.
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6. Workflow > 6.8. Therapy

If the test sonication fails

Therapy sonications cannot be started before the test sonication is successful. If the software fails
to locate the center of the heating due to insufficient heating (the maximum temperature is less
than 42 °C (107.6 °F)), you will see the following warning in the Decisions tab:

Replanning | Sonicate  Decisions l Analysis | Scanl

Test Sonication Confirmation

There was not enough heating to detect the heating location. Repeat
the test sonication with higher power or manually move the offset
marker to the center of the observed heating.

I Proceed to Therapy Sonications

Fig. 93: Not enough heating to detect the heating location.

In such a case, repeat the test sonication with higher power. Alternatively, drag the green offset
marker to the center of the observed heating manually, and then perform a new test sonication to
verify the correction. If the test sonication does not succeed, take the following steps to determine
the reason for the failure:

1. If you do not see any heating within 2 cm (0.8 inch) of the intended location, check that you have
the latest image. This will rule out possible problems with updating the images.

2. To make sure that the scanner table is completely down, check the scanner table height.

3. If you do not see any heating in the intended location, look at heating outside the intended
location. If you can see some heating, drag the offset marker to the center of the observed heating.

4. If you have the latest image and you can see some heated pixels in the heated area, repeat the
test sonication with a higher power level. Increase the power level by the smallest step available.
Stop before using a power level that could cause thermal dose in the tissue. If no heating takes
place at safe test sonication power levels, stop the treatment and remove the patient from the
table. Use a phantom and troubleshoot the reason for the power loss.

6.8. Therapy

The Therapy stage includes five tabs for carrying out different actions during the treatment:
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6. Workflow > 6.8. Therapy

The Replanning tab allows you to select, add or remove treatment cells and add markers to aid
in monitoring.

On the Sonicate tab, you can start, stop and monitor the progress of the sonication.
On the Decisions tab, you can accept or adjust the heating location.

The Analysis tab displays the temperature curve for a cell or a profile and sonication statistics of
the selected treatment cell.

On the Scan tab, you can start intermediate scan protocols to monitor the progress of the
treatment.

In addition, you must plan the sonication order and determine the power level to be used for each
treatment cell type.

6.8.1. Replanning

This stage is not mandatory but can be performed before starting the sonication treatment.
If necessary, you can add, move or remove treatment cells.

You can also add graphical markers around anatomies to monitor patient movement. See
6.6.6.1. How and why to use markers?.

You can add a freehand Warning ROI to monitor slices. Mark anatomical structures where
temperature rise is not wanted. The warning temperature level can be edited.

You can add OARs.

6.8.2. Planning the sonication order

The Sonalleve MR-HIFU system allows you to sonicate the treatment cells in any order. However,
the following general guidelines apply to the sonication order:

To avoid unnecessary heating in the near field (skin or the inner margin of the subcutaneous fat
layer, abdomen), start the sonications from the cells on the treatment plane deepest within the
body.

Treat all the cells on a treatment plane before moving on to the next plane.
Clusters can be used as an aid in planning the sonication order.

To minimize the risk of heating the skin or the inner margin of the subcutaneous fat layer, avoid
successive sonications in the same cluster. Instead, move between clusters/target volumes in
different parts of the Total Treatment Volume. This allows for better cooling and more even
heating in the volume.

6.8.3. Determining the correct frequency level for a treatment cell

Ultrasound attenuation is a function of ultrasound frequency in biological tissues.

Use the lower frequencies when near field heating is to be avoided
Also use the lower frequencies when higher ultrasound penetration into the bone is required

Use the higher frequencies when near field heating is not an issue but far field heating is to be
avoided.
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6. Workflow > 6.8. Therapy

6.8.4. Determining the correct power level for a treatment cell

To ensure that the treatment volume heats sufficiently, but not excessively, you must determine a
suitable initial power level for each treatment cell size. When you have sonicated the first few cells
with this power level, you should evaluate the results and adjust the power level based on them.

WARNING

Start therapy with low energies and observe carefully temperature changes during the first
sonications. Failure to do so may cause heat spreading outside of the intended region
causing unintended tissue damage and pain.

The power levels in the following tables guide you in selecting the correct power level based on the
temperature rise in test sonication (in the Uterine application).

Temp. rise Max. temp. Power used in test
in test in test sonication
sonication  sonication
20W 30w 40W 50 wW 60 W 70W 80 W 90 W 00w 110W

Power to be used in sonication (4 mm treatment cells)

3°C 40 °C 130 200 270

4°C 41°C 100 150 200 250 300

5°C 42 °C 80 120 160 200 240 280

6°C 43 °C 70 100 130 170 200 230 270 300

7°C 44 °C 60 90 110 140 170 200 230 260 290

8°C 45 °C 50 80 100 130 150 180 200 230 250 280
9°C 46 °C - 70 90 110 130 160 180 200 220 240
10°C 47 °C - 60 80 100 120 140 160 180 220 220
11°C 48 °C - 50 70 90 110 130 150 160 180 200
12°C 49 °C - 50 70 80 100 120 130 150 170 180
13°C 50 °C - 50 60 80 90 110 120 140 150 170
14°C 51°C - - 60 70 90 100 110 130 140 160
15 °C 52°C - - 50 70 80 90 110 120 130 150
16 °C 53°C - - 50 60 80 90 100 110 130 140
17°C 54°C - - 50 60 70 80 90 110 120 130

Fig. 94: Sonication power for a 4 mm treatment cell (assuming the body
temperature is 37 °C).

For cells larger than 4 mm, longer sonication durations increase the risk of near-field heating, so a
higher power level is recommended for feedback cells than for regular treatment cells.
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6. Workflow > 6.8. Therapy

Temp. rise  Max. temp. Power used in test
in test in test sonication
sonication  sonication
20W 30W 40W 50W 60W TOW 80W 90W 100W 110W

Power to be used in sonication (8, 12, 14 and 16 mm treatment cells)

3°C 40 °C 230

4°C 41 °C 170 260

5°C 42°C 140 200 270

6°C 43 °C 110 170 230 280

7°C 44 °C 100 150 190 240 290

8°C 45 °C 90 130 170 210 260 300

9°C 46 °C 80 110 150 190 230 260 300

10°C 47 °C 70 100 140 170 200 240 270

11°C 48 °C 60 90 120 150 190 220 250 280

12°C 49 °C 60 90 110 140 170 200 230 260 280

13°C 50°C 50 80 100 130 160 180 210 240 260 290
14°C 51°C 50 70 100 120 150 170 190 220 240 270
15°C 52°C - 70 90 110 140 160 180 200 230 250
16 °C 53°C - 60 90 110 130 150 170 190 210 230
17°C 54°C - 60 80 100 120 140 160 180 200 220

Fig. 95: Sonication power for 8, 12, 14 and 16 mm treatment cells
(assuming the body temperature is 37 °C).

In the Bone application, for cells in different locations than the test sonication, the power level to be
used must be adjusted proportionally to the area of the heated surface. For example, if the
diameter of the heated surface were twice the diameter of the heated surface in the test sonication,
the power level would need to be multiplied by four. For this reason it is recommended to use a
similar heated surface for all cells. Start at lower power values and progressively increase the
power until the temperature measured at the bone surface meets the target temperature.

WARNING

Use the high powers in Bone application only if the lower powers do not produce high
enough temperature elevation and when there are no major safety concerns (e.g., excessive
near field heating).

6.8.5. Sonicating

1. Inform the patient that you are about to start the treatment.

2. Select the cell to be sonicated on the Replanning tab. Start from the cells on the treatment
plane deepest within the body.

3. Go to the Sonicate tab and select Therapy.
4. Select the sonication frequency and the power from the Power slider:
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6. Workflow > 6.8. Therapy
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