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1 Introduction to the Makoto® Intravascular Imaging 

System 

1.1 Indications for Use  

The Makoto® Intravascular Imaging System is intended for the near-infrared 

examination of coronary arteries in patients undergoing invasive coronary angiography.  

a) The System is intended for the detection of lipid-core-containing plaques of 

interest.  

b) The System is intended for the assessment of coronary artery lipid core burden. 

c) The System is intended for the identification of patients and plaques at increased 

risk of major adverse cardiac events. 

The System is intended for ultrasound examination of coronary intravascular pathology.  

a) Intravascular ultrasound imaging is indicated in patients who are candidates for 

transluminal coronary interventional procedures. 

1.2 Additional Indications for Use ï USA Only 

The Makoto® Intravascular Imaging System is intended for ultrasound examination of 

peripheral intravascular pathology.  

a) Intravascular ultrasound imaging is indicated in patients who are candidates for 

transluminal peripheral interventional procedures. The System is not indicated for 

use in the cerebral vessels. 

 

WARNING 

The effectiveness of NIRS in the peripheral vasculature has not 
been established. 

 

 

1.3 Clinical Benefit 

The clinical benefit provided by the Makoto® Intravascular Imaging System is in the 

identification of the lipid core plaques (LCPs). By identifying LCP, the Makoto® 

Intravascular Imaging System provides information that is not as easily available from 

other technologies. The potential benefits of NIRS-IVUS-guided management are: 1) 

determination of the length of artery to stent, 2) selection of intensity of medical 
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management, 3) identification and mitigation of the risk of embolic peri-stenting 

infarction, and 4) identification of patients and plaques at increased risk of future major 

adverse cardiac events (MACE).  

 

1.4 Training 

The Makoto® Intravascular Imaging System is to be used exclusively by trained 

physicians and catheterization laboratory personnel. 

Onsite training by Infraredx personnel or certified trainers on the use of the Makoto® 

Intravascular Imaging System is available at the time of installation and available upon 

request.  Please contact Infraredx Customer Service or your local service provider to 

schedule onsite training and periodic training competency reviews. 

 

1.5 Infraredx Contact Information 

Infraredx can be contacted at: 

  

 Infraredx, Inc. 
 28 Crosby Drive, Suite 100 
 Bedford, MA 01730 
 USA 
  
 www.infraredx.com 
 Phone (International): +1-800-596-3104 
 
The Instructions for Use can be accessed in electronic form at the above website. 

1.6 Patents  

The Makoto® Intravascular Imaging System, catheters, and associated accessories are 

protected by one or more patents.  For a complete listing of issued patents please 

consult: 

http://www.infraredx.com/infraredx-intellectual-property/ 

1.7 Registered Trademarks 

Infraredx®, Makoto®, Dualpro®, DualproPlus®, Infraredx Clarispro®, TVC®, and Extended 

Bandwidth® are registered trademarks of Infraredx, Inc. The name ñInfraredx Dualproò is 

a registered trademark in China.  The name ñInfraredxò is a registered trademark of 

Infraredx, Inc. in the USA, European Union, Australia, China, South Korea and Japan.   

http://www.infraredx.com/
http://www.infraredx.com/infraredx-intellectual-property/
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1.8 Trademarks 

DualproNIRSÊ is a trademark of Infraredx, Inc.   

All other brand names and product names used and referenced in this document are 

trademarks, registered trademarks, or trade names of their respective holders. 
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2 How to Interpret this Manual 
This manual contains important information for operating the Makoto® Intravascular 
Imaging System.  Carefully read and review the manual before attempting to operate 
the product.  
 

2.1 Symbols and Icons 

Throughout this manual there may be alerts.  These alerts are indicated as Warnings, 

Cautions, and Notes. 

WARNING 

Hazardous situations, including injury to the patient or operator, 
may occur if display warnings are ignored. 

 

CAUTION 

Failure to heed written cautions can result in damage to the 
Makoto® Intravascular Imaging System or may result in 
degradation of system performance. 

 

NOTE: Notes provide helpful reminders and tips for using advanced 
features. 

 

2.2 Abbreviations 

 

AC Alternating Current 

ANSI American National Standards Institute 

AS Area Stenosis 

AVI Audio Video Interleave 

CABG Coronary Artery Bypass Graft 

CUI Console User Interface 

CPU Central Processing Unit 

DICOM Digital Imaging and Communications in Medicine standard 
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DVD Digital Video Disc 

EEM External Elastic Membrane 

EMC Electromagnetic Compatibility 

EMI Electromagnetic Interference 

EO Ethylene Oxide 

EtO Ethylene Oxide 

FDA Food and Drug Administration 

FHD Full High Definition display, 1920x1080 pixels 

HD High Definition display 

IEC International Electrotechnical Commission 

IP Internet Protocol 

ISO International Organization for Standardization 

IVUS Intravascular Ultrasound 

JPEG Joint Photographic Experts Group 

LCBI Lipid Core Burden Index 

LCP Lipid Core Containing Plaque of Interest  

mxLCBI max LCBI of a specified window width 

NIR Near-infrared  

NIRS Near-infrared Spectroscopy 

PA Plaque Area 

PB Plaque Burden 

PACS Picture Archiving and Communication System 

PTCA Percutaneous transluminal coronary angioplasty 

PTA Percutaneous transluminal angioplasty 

RF Radio Frequency 
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RFID Radio Frequency Identification 

UL Underwriters Laboratories 

USB Universal Serial Bus 

 

2.3 Actions 

The Makoto® Intravascular Imaging System is primarily designed for touch screen 

interaction.  In addition to the touch screen monitor, the system is equipped with a 

mouse.  Remembering the following actions and gestures will assist you when 

interacting with the Makoto® Intravascular Imaging System: 

 

Touch A momentary contact with the touch screen or depress and 

release of a physical button 

Press Depress and release of a physical button 

Right click A single right button click using the mouse 

Left click or Click A single left button click using the mouse 

Double-click Two left button clicks in rapid succession using the mouse 

Scroll Up/Down A roll of the scroll wheel on the mouse toward the user for 

down, away from the user for up 

Drag While the finger is in contact with a movable icon, move finger 

to another location.  Lift finger off of the screen to release the 

icon.   
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3 Warnings, Safety, and Precautions 
 

3.1 Contraindications 

Use of the Makoto® Intravascular Imaging System catheter is contraindicated where 
introduction of any catheter would constitute a threat to patient safety. Contraindications 
include: 
 

¶ Bacteremia or sepsis 

¶ Major coagulation system abnormalities 

¶ Severe hemodynamic instability or shock 

¶ Patients diagnosed with coronary artery spasm 

¶ Patients disqualified for CABG surgery 

¶ Total occlusion 

¶ Patients disqualified for PTCA 

¶ Patients disqualified for PTA 

¶ Patients who are not suitable for IVUS procedures 
 

3.2 Complications 

The following complications may occur as a consequence of intravascular examination: 
 

¶ Allergic reaction 

¶ Angina 

¶ Cardiac arrest 

¶ Cardiac arrhythmias including, but not limited to ventricular tachycardia, 
atrial/ventricular fibrillation and complete heart block. 

¶ Cardiac tamponade/Pericardial effusion 

¶ Death 

¶ Device entrapment requiring surgical intervention 

¶ Embolism (air, foreign body, tissue, or thrombus) 

¶ Hemorrhage/hematoma 

¶ Hypotension 

¶ Infection 

¶ Myocardial infarction 

¶ Myocardial ischemia 

¶ Stroke and transient ischemic attack 

¶ Thrombosis 

¶ Vessel occlusion and abrupt closure 

¶ Vessel trauma including, but not limited to dissection and perforation 
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3.3 Safety 

The Makoto® Intravascular Imaging System, or Makoto®, has been designed for the 

safest possible operation and maintenance. However, any medical instrument can 

cause injury if it is improperly installed, operated, moved, or serviced and this system is 

no exception.  

The potential hazards are: 

¶ ocular (vision) damage resulting from exposure to direct or reflected laser 
radiation 

¶ electrical shock from contact with electrical components inside the system 

¶ physical injury incurred while operating or moving the system 

 

Serious incidents involving the Makoto® Intravascular Imaging System should 

immediately be reported to Infraredx and the Competent Authority of the Member State 

in which the user and/or patient is established. Infraredx or your local service provider 

contact information may be found in Sections 1.5 Infraredx Contact Information or 13.1 

About. 

 

NOTE: Information related to the safety and clinical performance 
(SSCP) of the Makoto® Intravascular Imaging System is 
available at https://infraredx.com/SSCP. 
 
After the launch of the European Database on Medical Devices 
(EUDAMED), refer to https://ec.europa.edu/tools/eudamed for a 
SSCP for this medical device, where it is linked to the Basic UDI-
DI for the Makoto® Intravascular Imaging System: 
0857595006SNUEQ 
 

 

 

 

The Makoto® is equipped with features designed specifically to provide safe operation to 

users. All catheter laboratory personnel should become familiar with the location and 

operation of the safety features discussed below. During imaging, moving components 

are completely contained so that the user is not exposed to mechanical hazards. 

Anyone using the Makoto® for human procedures of any kind should thoroughly 

understand the implications of such use. The AIUM (American Institute of Ultrasound in 

Medicine) has published a document titled Medical Ultrasound Safety (AIUM 2009). 

https://infraredx.com/SSCP
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ALARA is an acronym for the principle of prudent use of diagnostic ultrasound by 

obtaining the diagnostic information at a power output that is As Low As Reasonably 

Achievable. To obtain a copy of this document, please contact the AIUM. 

WARNING 

Adherence to the precautions discussed in this section must be 
observed when installing, operating, moving, or servicing the 
system to avoid potentially hazardous situations. 
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SYMBOL EXPLANATION 

 

Warning 

 

Caution 

 

Refer to instruction manual 

 

Consult instructions for use 

 

Product meets applicable U.S., European, 

and Canadian Standards as evaluated by 

TUV Rheinland. 

100-120 V~  50/60 Hz  5A 

220-240 V~  50/60 Hz  3A 

Product operates from a power source that 

supplies nominally 100VAC, 120VAC, 

220VAC, or 240VAC, 50/60 Hertz  

Maximum current is 5 Amperes at 100-120 

VAC, 3 Amperes at 220-240 VAC. 

 

Manufacturer  

 

Date of Manufacture 

 
Catalog number 
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Serial number 

 

Batch Code 

 

Medical Device 

 

Use-by date 

 

Mass 

 

Authorized representative in the European 

Community 

 Authorized representative in Switzerland 

 Importer 

 

Protective earth (ground) 

 

Defibrillation-proof direct cardiac application 

(type CF applied part) 

 

Quantity contained in package. 
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 Compatible guide catheter inner diameter 

 Compatible guidewire outer diameter 

 

Laser aperture 

 

Keep away from sunlight 

 

Non-pyrogenic 

 

Keep dry 

 

Temperature limit 

 

Temperature limit during transportation 

 

Humidity Limitation 
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Humidity limit during transportation 

 

This device for sale by or for use on the order 

of a physician 

 

Do not use if package is damaged 

 

Do not re-use 

 

Do not resterilize 

 
Sterilized using ethylene oxide. 

 

Not evaluated for safety when used with MRI  

 

CE Mark, indicates product complies with 

European Union law; number denotes specific 

notified body performing conformity 

assessment. 

 

INMETRO symbol, indicates product has met 

the safety requirements to enter the Brazilian 

market; OCP number denotes the product 

certification body. 
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Compatible with 

 

Atmospheric pressure limitation 

 

There are no user serviceable parts in the Makoto® Console or Makoto® Controller. All 

adjustments are made at the factory before shipment to customers or on site by trained 

Infraredx personnel or service provider.  

CAUTION 

Tampering with or any attempt to modify the Makoto® 
Intravascular Imaging System will void the product warranty and 
may also result in improper operation of the system.  

Device degradation or product failure may result. 

 

3.4 Optical Precautions 

 

WARNING 

Product contains a Class 1M laser product that emits invisible 
laser radiation.  Do not view directly with optical instruments. 

 

WARNING 

Never look directly into the laser beam coming from the system 
or reflected from a surface. 

 

WARNING 

Do not look into the laser beam through lenses, binoculars, 
magnifiers, camera viewfinders, telescopes, or any optical 
element or instrument that may focus the light into the eye. 
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WARNING 

Never permit reflective objects such as jewelry, watches, metal 
instruments, or mirrors to intercept and reflect the laser beam. 

 

The Makoto® Intravascular Imaging System contains a laser system and is classified as 

a "Class-1M Laser Product" under a U.S. Department of Health and Human Services 

(DHHS) Radiation Performance standard according to the Radiation Control for Health 

and Safety Act of 1968 and per IEC 60825-1, Safety of Laser products. 

Light energy emitted by this system lies in the invisible, near-infrared region of the 

electromagnetic spectrum at wavelengths between 1 and 2 microns. This fact should be 

remembered when taking precautions to avoid inadvertent exposure.  

 

NOTE: Laser safety eyewear is NOT required during use of the Makoto® 
Intravascular Imaging System. 

 

 

3.5 Electrical Precautions 

 

WARNING 

Failure to follow the information in this section may cause 
equipment damage, bodily injury, even death. 
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WARNING 

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

 

CAUTION 

 
Medical electrical equipment needs special precautions 
regarding EMC and needs to be installed according to the EMC 
information provided in Appendix H:  Electromagnetic 
Compliance. 
 

 

CAUTION 

DO NOT position the Makoto® Intravascular Imaging System 
close to other equipment as electrical interference may result. 

 

CAUTION 

A Live IVUS or pullback scan may be interrupted if the system is 
exposed to an Electrostatic Discharge (ESD). If a Live IVUS or 
pullback scan is interrupted, the scan may be restarted 
immediately.  

 

The Makoto® Intravascular Imaging System uses AC line voltage inside the console. 

Disconnecting the Makoto® power cord plug from the outlet will interrupt power to the 

system causing an abrupt stop to all operations.   

No part of the exterior housing should be displaced except by a trained and authorized 

technician. 

To reduce the risk of electric shock, do not connect the systemôs input power connection 

to equipment that is not protectively earth grounded. Do not connect the system to 

Class II equipment. 

Radio frequency (RF) communications equipment can affect the performance of the 

Makoto® Intravascular Imaging System. This type of equipment should be located as far 
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from the Makoto® as possible. Either radiated or conducted RF emissions may cause 

image distortion or other artifacts in the IVUS display. 

 

CAUTION 

The Makoto® system is not intended for use with high frequency 
(HF) / radio frequency (RF) surgical equipment. 

 

CAUTION 

 
Radiated or conducted RF emissions may cause image 
distortion or artefacts on the Makoto® Intravascular Imaging 
System display. 
 

 

Infraredx® recommends the use of an uninterruptible power supply in any facility in 

which voltage dips or interrupts may occur. 

 

The Makoto® system is intended to be connected via network cable to a protected and 

secure hospital information system.  When a network cable is connected to the Makoto® 

Intravascular Imaging System to transfer data to a hospital information system, then the 

cable should be a shielded Cat 5e ethernet cable (see Section 3.9). Use of a 

nonconforming cable may result in increased RF emissions or decreased RF immunity.   

 

 

3.6 Mechanical Precautions 

 

WARNING 

DO NOT position Makoto® Intravascular Imaging System mobile 
console operator between the Makoto® system console and 
other moving equipment in the catheterization lab due to the risk 
of bodily injury.  

 

WARNING 

The procedure table should be kept level during use of the 
Makoto® system or at any time when the Makoto® Controller is in 
the sterile field.  DO NOT utilize table pitch or roll controls, if 
available. 
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WARNING 

DO NOT position the Makoto® Intravascular Imaging System 
within the range of motion of pieces of the X-ray system. 

 

WARNING 

Ensure that cables originating from or connecting to the Makoto® 
Intravascular Imaging System lay flat on the floor. 

 

In typical usage, the Makoto® Intravascular Imaging System mobile console is 

positioned near the foot of the examination table or to the right of the X-ray system 

monitors.  A tip hazard may be created if the Makoto® system mobile console is 

contacted by moving equipment in the catheterization lab (examination table, C-arm, 

etc.).  When positioned within the movement range of this equipment do not engage the 

locking casters on the Makoto® Console.  

 

During normal use of the Makoto® Intravascular Imaging System mobile console various 

cables may be connected to or originating from the console.  Ensure that the cables lay 

flat on the floor to minimize tripping hazards.  Wherever it is possible, avoid laying 

cables across high foot traffic areas in the room.   

 

The Makoto® Controller should be placed on a flat surface during the course of the 

procedure, especially during data acquisition.  The Makoto® Controller should be 

positioned in the storage cradle of the console when the console is being moved or the 

controller is not in use. 
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3.7 Chemical and Fire Precautions 

 

WARNING 

This equipment is not intended for use with flammable 
anesthetics or liquids, or oxygen rich (>25%) environments. 

 

 

There are no known chemical or fire hazards associated with the Makoto® Intravascular 

Imaging System.  

 

 

3.8 Catheter & Accessory Precautions 

 

WARNING 

 
STATE OF CALIFORNIA (USA  ONLY) 
 
The compatible disposable products and its packaging have 
been sterilized with ethylene oxide. The packaging may expose 
you to ethylene oxide, a chemical known to the State of 
California to cause cancer or birth defects or other reproductive 
harm. 
 

 

WARNING 

 
Catheters and catheter accessories (Makoto® Controller Sterile 
Barrier, Priming Accessories) are supplied sterile and are 
designed for single patient use only. For single use only. Do not 
reuse, reprocess, or resterilize.  Reuse, reprocessing, or 
resterilization may compromise the structural integrity and result 
in poor image quality or patient injury, illness, or death.   
Reuse, reprocessing, or resterilization may also contaminate the 
device and result in patient infection which may lead to patient 
illness or death. Infraredx makes no performance claim for 
product that is reused, reprocessed, or resterilized. 
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WARNING 

DO NOT use the catheter if the inner package is open or 
damaged. 

 

WARNING 

When connected to the Makoto® Controller, DO NOT stare at 
the distal tip of the catheter or view directly with optical 
instruments. 

 

WARNING 

Medical waste can cause infection and/or disease. After use, 
dispose of product and packaging in accordance with hospital, 
administrative, and/or local government policy. 

 

WARNING 

Care should be taken when a guidewire is exposed in a stented 
vessel. Catheters that do not encapsulate the guidewire may 
engage the stent between the junction of the catheter and 
guidewire. 

 

WARNING 

 
Care should be taken when advancing a guidewire after stent 
deployment. When crossing a stent, the wire may exit between 
stent struts that are not fully apposed.  Subsequent 
advancement of the catheter could cause entanglement 
between the catheter and the deployed stent. 
 

 

WARNING 

If resistance is met upon withdrawal of the catheter, verify 
resistance using fluoroscopy, and then remove the entire system 
of catheter, guide catheter, and guidewire using fluoroscopic 
guidance. 
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The Makoto® Intravascular Imaging System emits near infrared laser radiation from the 

laser located in the console through the Makoto® Controller and to the connected 

catheter.  Near infrared light is invisible to the human eye.  Staring at or focusing near 

infrared light through the cornea and onto the retina may cause vision damage. 

The Makoto® Intravascular Imaging System designed for use only with the compatible 

catheters.  The compatible catheters are listed in Section 16.1 System Information.  

Prior to use, carefully examine all equipment to be used during the procedure to ensure 
proper performance. The catheter has been inspected and sterilized using Ethylene 
Oxide (EtO) gas prior to shipment. Prior to use, inspect the catheter and its packaging 
for damage or breach of the sterile packaging seal(s). 
 

CAUTION 

Store packaged catheters in a cool, dry place. 

 

CAUTION 

DO NOT kink or sharply bend (>45 degrees) the catheter at any 
time.  This can result in drive cable failure.  

 

 

3.9 Compliance with Safety Standards 

 

WARNING 

Use of unapproved accessories may result in noncompliance of 
the Makoto® Intravascular Imaging System with one or more of 
the standards listed in this section of the manual. 

 

The Makoto® Intravascular Imaging System was designed to conform to all applicable 

standards (IEC, ANSI, ISO, UL, etc.) for the safe use of lasers, ultrasound and electrical 

equipment in healthcare facilities.  

The following accessories have been tested to be compatible with the Makoto® 

Intravascular Imaging System: Integrated Data and Video Cable (TVC-10PMC),   DVI-D 

cable (PN2665), Bluetooth® printer (TVC-9BPK) and shielded Cat5e cable (PN2690).  

Contact your sales representative to order. 
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Specific standards include, but are not limited to, the following: 

Standard Description 

  

IEC 60601-1 Medical electrical equipment -- Part 
1: General requirements for safety 
and essential performance 

ANSI/AAMI ES60601-1 

Canada: CAN/CSA 22.2 No. 60601-1 

KS C IEC 60601-1 

  

IEC 60601-1-2 Medical electrical equipment -- Part 
1-2: General requirements for basic 
safety and essential performance - 
Collateral standard: Electromagnetic 
compatibility - Requirements and 
tests 

IEC 60601-1-6 Medical electrical equipment ï Part 
1-6: General requirements for basic 
safety and essential performance ï
Collateral standard: Usability 

CAN/CSA 22.2 No. 60601-1-6 

 
  

IEC 60601-2-37 Medical electrical equipment -- Part 
2-37: Particular requirements for the 
basic safety and essential 
performance of ultrasonic medical 
diagnostic and monitoring equipment 

CAN/CSA 22.2 No. 60601-2-37 
KS C IEC 60601-2-37 

  

IEC 60825-1  Safety of laser products ï Part 1: 
Equipment classification and 
requirements 

CFR Title 21 part 1040.10 and 1040.11 

  

IEC 62304 Medical device software ï Software 
life cycle processes CAN/CSA-CEI/IEC 62304 

  

ISO 10555-1 Intravascular catheters - Sterile and 
single-use catheters - Part 1: 
General requirements  

  

ISO 10993 Biological evaluation of medical 
devices 
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Standard Description 

ISO 11135 Sterilization of health care products ï 
Ethylene Oxide 

  

IEC 62366 Medical devices ï Application of 
usability engineering to medical 
devices 

CAN/CSA-IEC 62366 

  

ISO 15223-1 Medical device ï Symbols to be used 
with medical device labels, labeling 
and information to be supplied-Part 
1: General Requirements.  
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4 System Description 
 

WARNING 

The Makoto® Intravascular Imaging System is designed to be 
used exclusively by trained physicians and catheterization 
laboratory personnel. 

 

The Makoto® Intravascular Imaging System provides catheter based intravascular 
imaging using both IVUS and NIRS technologies.  The system uses both sound and 
light to characterize intravascular features. 
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Figure 4-1: Makoto® Intravascular Imaging System and Dualpro® IVUS+NIRS Imaging Catheter (REF: TVC-C195-42).  and 
Infraredx Clarispro® HD-IVUS Catheter (REF: TVC-E195-42). 

 

The system consists of three major components: 

¶ Makoto® Intravascular Imaging System Mobile Console 

¶ Makoto® Controller 

¶ Catheter (see catheter instructions for use): 

Dualpro® IVUS+NIRS Imaging Catheter 
DualproNIRSÊ Imaging Catheter (not shown in Figure 4-1) 
DualproPlus® IVUS+NIRS Imaging Catheter (not shown in Figure 4-1) 
Infraredx Clarispro® HD-IVUS Catheter  
 

The system has two minor components: 

¶ Makoto® Controller Sterile Barrier (packaged with catheter) 

Makoto® 

Controller 

Makoto®  

Console  

(mobile) 

Dualpro® 

IVUS+NIRS 

Imaging Catheter 

(TVC-C195-42)  

Infraredx Clarispro® 

HD-IVUS  

Imaging Catheter 

(TVC-E195-42)  



Makoto® Intravascular Imaging System  
Userôs Guide 

 
IFU0163rP.en (2024-11-26)  4-3 

¶ Catheter Priming Accessories (includes priming syringes, packaged with catheter) 

 

4.1 Makoto® Intravascular Imaging System Mobile Console 

 

The Makoto® Intravascular Imaging System mobile console, or Makoto® Console, 

contains many of the major components of the system.   

The Makoto® Console contains a power module that distributes power to the various 

parts of the system.  The power module supplies power to the displays, central 

processing unit (CPU), laser, and Makoto® Controller. 

The CPU is contained within the Makoto® Console.  The CPU manages, stores, and 

renders data recorded with the Makoto® Controller and catheter.  It also controls the 

function of the graphical user interfaces provided to the user.  The system contains a 

data drive that is capable of storing approximately 1000 scans.  Data may be exported 

from the system onto optical discs (DVD or Blu-Ray Disc), USB drive, or to a network 

location via Ethernet cable. 

The system may be configured to send data to PACS networks. 

CAUTION 

 
It is NOT recommended that the Makoto Intravascular Imaging 
System® be utilized as a permanent data archive location.  Scan 
data should be archived to other media and removed from the 
system hard drive. 
 

 

The laser light source for the performance of NIRS is contained within the console.  The 

light is delivered by fiber optic cable to the Makoto® Controller where the catheter is 

connected during use.  It is this light pathway that permits the system to generate a 

Chemogram, or probability map of lipid core containing plaques of interest. 
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Figure 4-2: Makoto Intravascular Imaging System® (TVC-MC10). 

The console contains two displays.  One display, the physician display, is oriented 

toward the sterile operator during use.  The second touch screen display, the technician 

workstation display, is oriented toward the non-sterile technician or circulating operator 

during use.  This allows the non-sterile operator to annotate data while providing the 

sterile operator an unobstructed view of the display. 

The physician display is a 21.5 inch 1080p FHD monitor (1920x1080p).  The display tilt 

and swivel may be adjusted to provide an optimal viewing angle for the sterile physician. 

The technician workstation display is a 15.6 inch 1080p FHD capacitive touch enabled 

monitor (1920x1080p).  The display rotation, tilt and swivel may be adjusted to facilitate 

a comfortable working angle. 

 

 

 

 

Technician 

Workstation 

Display 

Physician 

Display 

 Direction Lock 

Casters 

 Position 

Lock 

Casters 
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Figure 4-3: Left side interface panel of the Makoto® Intravascular Imaging System (TVC-MC10) containing USB 3.0 
connectors and Blu-Ray optical media drive. 

 

 

Figure 4-4: Right side interface panel of the Makoto® Intravascular Imaging System (TVC-MC10) containing the Power 
Button, Video Out, PACS, and X-ray Integration connectors. 

The Makoto® Console is also configured to export a color video signal of 1920x1080p 

(16:9 aspect ratio) using a shielded DVI-D video cable.  Optionally, the exported video 

resolution can be configured to 1600x1200 (4:3 aspect ratio). 

In addition to the technician workstation display, users may interface with the system 

through the use of the mouse provided.  This mouse is located under the technician 

workstation display.   

The system is equipped with two directional locking casters to aid in transport and two 

additional locking casters to secure or park the system.  

  

Blu-Ray Optical 

Media Drive 

USB 3.0 

Power 

Video Out 

PACS 

X-ray 
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4.2 Makoto® Intravascular Imaging System Graphical User Interface 

The Makoto® Intravascular Imaging System functions are controlled by way of the 
software graphical user interfaces: Acquisition Mode and Review Mode. 

 

 

 

Figure 4-5:  Acquisition Mode.  

 

Figure 4-6:  Review Mode 

 

4.2.1 Acquisition Mode 

The Acquisition Mode is the operational mode in which new data may be recorded by 

the Makoto® Intravascular Imaging System.  It is comprised of four different phases: 

ñSetupò, ñPrimeò, ñScanò and ñCloseò.  By utilizing the Progress Strip the operator may 

move easily and quickly between the phases to match the pace of the procedure.   

Makoto® Mode 

Toggle 
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Figure 4-7:  Acquisition Mode displayed with focus on the Procedure Progress Strip control to change Phases and the 
Makoto® Mode Toggle control to change modes of operation.  The Scan Phase of Acquisition Mode is active and the 
Makoto® Mode toggle to access Review Mode is disabled in the image. 

The Progress Strip describes the different stages or phases of data acquisition and also 

provides a control to change phases.  Touch the different phase names to move to the 

desired phase. 

 

NOTE: Phases in the Acquisition Mode are not order dependent. Any 
step may be skipped and then returned to if necessary or 
convenient. 

 

Touch the Makoto® Mode Toggle control, Review icon , to enter the Review 

Mode of operation.  This can only be done when there is no active procedure in 

progress. Any active procedures must be closed before transitioning modes. 

 

4.2.1.1 Setup Phase 

Setup Phase allows the operator to enter information about the patient and the 

procedure to facilitate archiving and later retrieval for review. 

 

Progress Strip Makoto® Mode 

Toggle 
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CAUTION 

Care should be taken when entering patient information to 
ensure accuracy. 

 

 

Figure 4-8: Setup Phase of the Acquisition Mode. 

 

NOTE: Scan data may be recorded before the Setup Phase is 
completed. 

 

Procedure and patient information may be configured manually or by selecting from 

data already on the system or from the modality worklist. Using the semi-automatic 

completion features can reduce transcription errors and improve accuracy of information 

entry. 

NOTE: Using the semi-automatic completion features can reduce 
transcription errors and improve accuracy of information entry. 

 

NOTE: The Setup Phase is not accessible during active scanning. 
 

See Section 7 for more detailed information for procedure setup. 
See Section 13.4 for more detailed information on configuration of Modality Worklist 

connections. 
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4.2.1.2 Prime Phase 

 

WARNING 

The sterile catheter must be primed in accordance with the 
instructions for use document that is included in the catheter 
package. 

 

WARNING 

Use of the supplemental on-screen priming guidance is not a 
substitute for training in the operation of the Makoto® 
Intravascular Imaging System. 

 

The Prime Phase provides guidance to the operator on the process of priming a 

catheter and the connection of the catheter to the Makoto® Controller. 

 

Figure 4-9. Prime Phase of the Acquisition Mode. 

 

 
NOTE: Press the Mark button on the MakotoÊ Controller, ,  to 

progress to the next phase. 
 

NOTE: The Prime Phase is not accessible during active scanning.  
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See Section 8 for more information on catheter connection and the instructions for use 

packaged with the catheter for more detail on priming. 

4.2.1.3 Scan Phase 

The Scan Phase of the procedure allows the operator to record IVUS and NIRS scan 

data during the current procedure.  The operator is also able to replay, review, delete, 

measure, annotate, and change the next pullback rate during the current procedure 

when active imaging is not underway.  

This phase includes many of the displays of complex imaging data including the 

Chemogram, Block Level Chemogram, Chemogram Halo, Transverse and Longitudinal 

IVUS images. 

The two sets of information, NIRS and IVUS, recorded by the Makoto® Intravascular 

Imaging System are co-registered and can be reviewed using synchronized playback. 

 

  

Figure 4-10:  Scan Phase of Acquisition Mode with the main displays of image information indicated. 

NOTE: No chemogram or NIRS data will be displayed when used with 
Infraredx Clarispro® HD-IVUS Catheter 

 

The Scan Phase also provides access to Annotation and Measurement features that 

are accessible during an active procedure.  Scans may be renamed, annotated, and 

have individual frames marked for easy retrieval for review.  Frame measurements may 

also be performed.  
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Figure 4-11:  Scan Phase of the Acquisition Mode with basic controls indicated. 

 

See Section 9 and 10 for more detailed information on scan acquisition, navigation, and 

measurement. 
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4.2.1.4 Close Phase 

The Close Phase of the procedure allows the operator to review a summary of the data 

obtained during a procedure prior to archiving on the system. 

It is important to complete the Close Phase for every procedure prior to powering off the 

system. 

 

4-12:  Close Phase of the Acquisition Mode. 

 

NOTE: Beginning a new acquisition from the Makoto® Controller will 
return the Acquisition Mode back to the Scan Phase 
automatically. 

 

NOTE: You must enter the minimum required patient and procedure 
information on the Setup Phase screen to complete the Close 
Phase. 

 

NOTE: Procedures that were not closed prior to system shut down or 
power off are accessible by the Review Mode.  The procedure 
may be resumed and can then be Closed and Archived. 

 

See Section 11 for more detailed information on procedure closure. 
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4.2.2 Review Mode 

The Review Mode is comprised of two phases.  They are the Select and View phases.  

These phases will allow the user to select a procedure and then to either view or export 

for later viewing.  

 

 

 

4-13:  Review Mode with the Progress Strip and Makoto® Mode Toggle controls highlighted. 

Touch the Makoto® Mode Toggle control, Scan icon , to enter the Acquisition Mode 

of operation.  This can be done at any time when in the Select Phase of Review Mode.  

 

4.2.2.1 Select Phase 

The Select Phase allows the operator to search for and choose previously saved 

procedures for viewing, editing, deleting, printing, or archiving to other media. 

  

Progress Strip Makoto® 

Mode Toggle 



Makoto® Intravascular Imaging System  
Userôs Guide 

 
IFU0163rP.en (2024-11-26)  4-14 

  

4-14:  Select Phase of Review Mode. 

During this phase, properly formatted data may be selected from other media to be 

imported to the Makoto® Intravascular Imaging System. 

See Section 12 for more detailed information on selection, export and import functions. 

 

4.2.2.2 View Phase 

The View Phase provides many of the same controls found during the Scan Phase of 

the Acquisition mode.  Data here may be reviewed, analyzed, annotated and deleted 

using familiar controls as described in Section 10. 

 

4-15:  View Phase of Review Mode. 

 

NOTE: Data from one procedure may be viewed at a time. 
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Touch the Makoto® Mode Toggle control, Review icon , to return to the Select 

Phase of Review Mode.  
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4.3 Makoto® Controller 

The Makoto® Controller (see below) is the interface between the catheter and the 

Makoto® Console. The catheter handle is inserted into a socket on the front face of the 

controller and then turned to complete the physical, optical and electrical connections.  

These connections allow for the unit to simultaneously actuate the inner imaging core 

and stabilize the catheterôs outer sheath.  The pullback mode of the Makoto® Controller 

permits automated rotation at approximately 1800 RPM and distal-to-proximal 

longitudinal motion at a rate of 0.5, 1.0, and 2.0 mm/s. The catheter imaging core can 

perform a continuous automated pullback in the distal to proximal direction over a total 

length of 150 mm. 

The Makoto® system is equipped with an RFID receiver that is designed to work with 

RFID emitters within the compatible catheter handle for identification of catheter model, 

adjustment of display, and facilitation of other user workflows. 

 

4.3.1  Indicators 

 

  

Figure 4-16  Makoto® Controller. 

The Makoto® Controller is equipped with a LCD screen which will provide status 

messages and graphics to the user. 

  

LCD Screen  
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Figure 4-17.  Makoto® Controller LCD screen indicators in Live IVUS acquisition in the READY position with an IVUS+NIRS 
capable catheter connected (top), idle with a HD-IVUS only capable catheter connected at READY position (middle), and 

during automated pullback acquisition with an IVUS+NIRS capable catheter (bottom). 

The controller identifies for the user two important positions for operation: READY and 

0.0mm position. 

READY This position is the most distal position that the Makoto® Controller 

catheter socket can reach.  This position indicates the location 

where the controller is ready for the user to properly LOAD 

(connect) or unload (disconnect) a catheter, or begin imaging.  

This is also the position where the transmission window of the 

connected catheter is most resistant to push-related kinking and is 

ready to be tracked on a guidewire  

Catheter Type: 

IVUS+NIRS 

Acquisition Mode 

D = Distal 

Recording 

Motion Rate 

Position, 

READY 

Recorded 

Distance since 

last Mark 

Relative Position, 

READY icon 

P = Proximal 

Total Recorded 

Range 

Relative Scale 

Recorded Range 

since last Mark 

Catheter Type: 

HD-IVUS: 
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Figure 4-18.  When the Makoto® Controller is in the READY position, the READY icon will appear on the right side of the 
Makoto® Console display. 

 

ñ0.0mmò This position is the start location of continuous uninterrupted 

imaging during a pullback or translated Live IVUS scan.  The 

ñ0.0mmò position is approximately 5mm proximal to the READY 

position.  Transverse IVUS images are not available for viewing or 

recording in the locations between READY and 0.0mm.  

As illustrated in Figure 4-17, the LCD screen of the Makoto® Controller is used to 

communicate important status information from sensors, modes of operation, and 

status: 

Catheter Type This symbol, , will appear to indicate that an IVUS+NIRS 

catheter has been connected to the controller. This symbol, 

, will appear to indicate that an HD-IVUS catheter has been 

connected to the controller. 

Acquisition Mode This indicator will appear as the text ñLIVEò, ñAUTOò or 

blank/none to indicate the current image acquisition mode of 

the system. 

Motion Rate This indicator will communicate the current speed of 

translation when image acquisition is occurring.  When there is 

no image acquisition in process the motion rate will 

communicate the setting of the Next Pullback Rate control 

(see section 9.2.1) 

 READY 

position icon. 
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READY When the display reads ñREADYò this will indicate that the 

system is in the READY position or most distal position that 

can be achieved by the user when operating the MakotoÊ 

Controller. 

Relative Scale The range of continuous image acquisition, 0.0 - 150.0 mm, is 

indicated on the controller with demarcation at 50.0 mm and 

100.0mm.   

Relative Position When the Makoto® Controller is moved proximally from the 

READY position, the current location of the imaging tip is 

represented by a vertical line within the Relative Scale. 

  

 

 

Figure 4-19 Relative Position indicator during no imaging (top), Live IVUS (middle), and Pullback (bottom). 

  

Position/Distance In Live IVUS or Pullback imaging the distance displayed is 

from the start of imaging or most recent Mark location in 

millimeters.  When not imaging, the current position of the 

imaging tip is displayed. 

Recording The Recording indicator will appear when the system is 

recording the images displayed to the operator. 

Recorded Range The range of recording of the current Live IVUS or Automated 

Pullback acquisition is represented by a solid rectangle.  

Translated Live IVUS acquisitions will appear white and 

Automated Pullback acquisitions will appear green.  The solid 

portion indicates the recorded range since last Mark. 
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Figure 4-20.  Recorded Range during the current acquisition:  Live IVUS with current position the same as the start 

position (top), Recorded Live IVUS with current position proximal to the last Mark press (middle-top), Automated Pullback 
with no Marks (middle-bottom), Automated Pullback with solid bar indicating recorded range since last Mark (bottom). 

 LOAD This message indicates that the Makoto® Controller is in the 

READY position and a catheter may be loaded into the socket. 

 

Figure 4-21 The Makoto® Controller LCD screen indicating LOAD status. 

TURN This message indicates that the Makoto® Controller has 

detected an incomplete catheter handle connection. 
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Figure 4-22 The Makoto® Controller LCD screen indicating a instruction to turn the catheter handle. 

WAIT The Makoto® Controller is waiting for the Makoto® Console 

and software user interface to initialize. 

 

Figure 4-23 The Makoto® Controller LCD screen indicating a status to wait for the system to complete start up. 

 

WARNING 

Hazardous situations, including injury to the patient or operator, 
may occur if display warnings are ignored. 

 

 

SEE DISPLAY An error or fault condition has been detected by the Makoto® 

Controller.  This message instructs the operator to consult the 

Makoto® Intravascular Imaging System displays for more 

detailed instructions. 
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Figure 4-24 The Makoto®  Controller error message (left) and internal fault (right) messages.  In both cases the user should 
consult the system monitor for instruction on the error or fault and next actions. 

 

NOTE: If the ñSee Displayò message appears repeatedly after following the onscreen 

cues, then contact your local service provider or Infraredx Customer Service 

for assistance.  

 

If the Makoto® Imaging System monitors system interactions for periods of inactivity.  If 

the inactivity time limit and conditions are met then the controller will enter a power save 

mode.  The system will not enter power save mode if a procedure is in progress or if 

there is a catheter connected to the system.  User log in will cause the system to exit 

power save mode. 

 

NOTE: Users with Administrator permissions may adjust the inactivity time, see 

section 13.8 System settings.  
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4.3.2 Acquisition Controls 

 

WARNING 

Hazardous situations, including injury to the patient or operator, 
may occur if display warnings are ignored. 

 

WARNING 

Controller linear motion will stop when excessive force is 
encountered. 

Check catheter for kinks, sharp bends, or damage and resolve 
before continuing. 

Press the STOP button, , on the Makoto® Controller and 
follow -on screen prompts to resolve. 
 

DO NOT use single step translation functions to overcome the 
kink or bend.  Catheter sheath damage or patient injury may 
result. 
 

 

WARNING 

If at any time the STOP button, , on the Makoto® Controller 
does not halt catheter motion, immediately unplug the Makoto 
Intravascular Imaging System®. 
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Figure 4-25.  Makoto® Controller with function buttons, two models available (top, bottom). 

The Makoto® Controller is equipped with simple buttons to allow the user to control the 

motion of the system and data acquisition. 

 

Return to READY This button will automatically move the catheter imaging 

core from its current location to the most distal or READY 

position.  This core position is required prior to catheter 

movement within the patient or catheter 

connection/disconnection. 

STOP This button will halt the motion of the Makoto® Controller and 

stop any data collection in progress. 

STOP 

Pullback 

Mark 

Live IVUS / Record Distal 

Fast 

Return 
to 
READY 

Proximal 
Fast 

Proximal 
Slow 

Distal 

Slow 

STOP 

Pullback 

Mark 

Live IVUS / Record 
Distal 

Fast 

Return 
to 
READY 

Proximal Fast 
Proximal Slow 

Distal 

Slow 
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Pullback This button will initiate automated rotation and automated 

pullback of a connected catheter.  The rotation speed is fixed 

at approximately 1800 rpm, however the pullback speed will 

correspond to the rate selected on the Makoto® Console 

(either 0.5, 1.0, or 2.0 mm/sec).   

 From READY:  A press and release of the Pullback button 

will move imaging core to the ñ0.0 mmò position and start 

Live IVUS to permit a preview of the scan starting imaging 

location.  Press pullback again to start the scan.  Pressing 

and holding the Pullback button in the READY position will 

skip the preview and begin automated motion and recording.  

The button can be released when the display indicates that 

ñAUTOò imaging has started. 

 From position Ó0.0 mm: A press and release of the Pullback 

button will start immediate motion and recording the scan.  

The Pullback button, , may be pressed while the 

Makoto® Controller is stationary or while rotating during a 

Live IVUS acquisition. 

 

Live IVUS / Record The first press of this button will initiate automated rotation of 

the catheter imaging core (without pullback).  A live 

transverse IVUS image will appear on the display of the 

Makoto® Console. 

Additional presses of the Live IVUS button, , will toggle 

on and off a recording of the Live IVUS acquisition in 

progress.  This will not stop the rotation of the catheter 

imaging core.   

  



Makoto® Intravascular Imaging System  
Userôs Guide 

 
IFU0163rP.en (2024-11-26)  4-26 

 

Mark This button will bookmark a frame or position within a scan 

for later reference or review.  

 During image acquisition, this button will zero the controller 

display.  The distance displayed by the controller will be 

measured from the location of the most recent Mark press. 

 During unrecorded Live IVUS, this button will record a single 

IVUS frame. 

 During the Prime Phase of acquisition, this button will 

advance the system to the Scan Phase. 

Distal Fast Pressing and holding this button will move the catheter 

imaging core distal at a rate of 10 mm/s. 

 Press and release of this button will move the catheter 

imaging core in the distal direction a fixed increment of 

0.5 mm. 

Distal Slow Pressing and holding this button will move the catheter 

imaging core distal at a rate of 2 mm/s. 

Press and release of this button will move the catheter 

imaging core in the distal direction a fixed increment of 

0.1 mm. 

Proximal Slow Pressing and holding this button will move the catheter 

imaging core proximal at a rate of 2 mm/s.  

Press and release of this button will move the catheter 

imaging core in the proximal direction a fixed increment of 

0.1 mm. 

Proximal Fast Pressing and holding this button will move the catheter 

imaging core proximal at a rate of 10 mm/s. 

Press and release of this button will move the catheter 

imaging core in the proximal direction a fixed increment of 

0.5 mm. 
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NOTE: Controller functions Return to READY, Live IVUS, and Pullback can be 

accessed from the Makoto® Console by enabling Remote Control features, 

see Section 13.8.7 Enable Remote Control.  

 

 

4.4 Compatible Imaging Catheters 

Compatible imaging catheters are packaged separately and are sterilized for single use.  

Please consult the Instructions for Use packaged with the catheter for more information 

on the catheter as well as its proper preparation and use. 

 

4.5 Near Infrared Spectroscopy (NIRS) 

The Makoto® Intravascular Imaging System is designed to identify lipid core containing 

plaques of interest, through blood, in the coronary arteries of a beating heart via the 

Dualpro® IVUS+NIRS, DualproNIRSÊ, and DualproPlus® IVUS+NIRS Imaging 

Catheters. The system uses near-infrared spectroscopy (NIRS) to identify the chemical 

composition of the artery wall as an aid to the interventional cardiologist in assessing 

coronary plaques. The fundamental basis of this imaging capability is the principle of 

diffuse reflectance spectroscopy, which is well established and used in many scientific 

disciplines.  

In summary, incident NIR light is scattered and absorbed by tissue and the collected 

light contains information about tissue composition based on its scattering and 

absorption properties. These absorption and scattering properties are governed by the 

chemical composition and morphology of the tissue. 

 

4.5.1 Chemogram  

After a pullback of the Dualpro® IVUS+NIRS, DualproNIRSÊ, and DualproPlus® 

IVUS+NIRS catheter imaging core through the artery, the system software displays a 

graphical representation, in the form of a map, indicating the likelihood that a lipid core 

containing plaque of interest (LCP) is present. This map is called a Chemogram. It 

provides an image of the artery that indicates the probability of finding a lipid core 

plaque of interest at a particular location in the scan. High probability is displayed as 

yellow, and decreasing probability smoothly transitions to red. 
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4.5.2 Reading the Chemogram Display 

During real-time data acquisition, the Guidewire Detection Map identifies the location of 

the artifact that an imaged guidewire produces and assists the physician in identifying 

image artifacts within the spectroscopy data.  At the completion of a pullback scan, the 

Makoto® Intravascular Imaging System monitor displays two pseudo-color maps of the 

artery wall. These maps are the Chemogram and Block Level Chemogram. The 

Chemogram and Block Level Chemogram indicate areas in the coronary artery that are 

likely to contain lipid core containing plaques of interest.  

The longitudinal views of the display represent the scan from right to left (distal to 

proximal). The x-axis indicates the pullback distance in millimeters from the distal end of 

the catheter transmission window. The y-axis in the Chemogram and the Guidewire 

Detection Map correspond to the relative angular position of the features of the vessel 

wall in degrees (the starting angular position in relation to the wall is arbitrary). The 

portion of the scan inside the guiding catheter may be indicated in solid gray on the 

proximal ends of the Chemogram and Block Level Chemogram, if the system detects 

that the scan entered the guiding catheter.  

The Chemogram is colored in a scale from red to yellow, low to high probability of lipid.  

The yellow color is apparent to the user when the probability of lipid exceeds 0.6 at any 

point in the display.  A black semi-transparent masking will appear over the Chemogram 

in areas where the LCP detection algorithm has determined that there is low signal or 

other interference. 

The system monitor displays the Lipid Core Burden Index (LCBI) results to the left of the 

Chemogram. The LCBI is a ratio of positive lipid probability scores (>0.6) to total valid 

lipid probability scores in the selected range of the Chemogram, on a scale of 0 to 1000 

(low to high lipid core burden), within a defined segment. In studies (see Section 17.2 

Appendix B) with histologically-determined autopsy specimens, the LCBI was shown to 

correlate with the presence and volume of fibroatheroma in the artery. 
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4-26: Regional and Maximum LCBI for the selected region are displayed to the left of the Chemogram. 

The software will display the maximum LCBI of a fixed length window (4 mm default) 

within a segment and display the location within the region.  

 

LCBI Lipid Core Burden Index computed for each pullback 

performed with a capable catheter and within a user defined 

regions of interest. 

Max LCBI Lipid Core Burden Index computed on a specified width 

within a whole pullback or scan region specified by the user.  

The maximum value found will be presented to the user. 

 

The Block Level Chemogram, which supplements the Chemogram, is displayed in the 

center of the longitudinal IVUS view and is dimensionless in the y-direction.   The 

Chemogram Block associated with the currently displayed frame will appear in the 

center of the transverse IVUS view.  The Block Level Chemogram is divided into 2mm 

wide blocks and summarizes all the valid prediction scores within the corresponding 

segment of the Chemogram.  The Block Level Chemogram is represented in 4 colors 

from highest to lowest probability: yellow, tan, orange, and red.  If the number of pixels 

within the block on the Chemogram that is impacted by interference or low signal 

exceeds 25%, then the block color is black. 

 

NOTE: If the percentage of spectra that are too weak to contribute to chemogram 

generation exceed 12%, then no chemogram will be generated.  

LCBI 

Max LCBI 

Location of 

Max LCBI 

Selected 

Region for 

LCBI  



Makoto® Intravascular Imaging System  
Userôs Guide 

 
IFU0163rP.en (2024-11-26)  4-30 

 

4.6  Intravascular Ultrasound 

The Makoto® Intravascular Imaging System is designed to identify the lumen and vessel 

wall, through blood, in the vessels of the body, excluding cerebral vessels, via a 

scanning imaging catheter. The system uses ultrasound to assess luminal and vessel 

wall boundaries of the artery and aids the physician in assessing atherosclerotic 

plaques.  Ultrasound is capable of identifying other characteristics of the vessel such as 

implanted stents and of atherosclerotic plaques such as calcification.  

This information is assessed by sending pulses of sound to the vessel wall from the 

imaging tip of the catheter and receiving the echo.  The morphological features of the 

artery absorb and reflect the sound differently.  These signals are then presented on the 

screen for interpretation. 

Utilizing angiography images, assessments of lesion progression can be made by 

comparing two diameters within the area of interest.  Typically these diameters are 

selected from a reference location and the location with the minimum lumen diameter 

within the target area.  The reduction of this diameter is referred to as a diameter 

stenosis.  Use of the angiogram to assess diameters in a single projection can create 

challenges when assessing lesions or target locations with eccentric lumens.  IVUS 

permits a better assessment of the lumen, including eccentric lumens.   

Comparing lumen area can also provide an additional way of assessing the progression 

of a lesion.  The Makoto® Intravascular Imaging System will compare two areas at 

different locations to provide a lumen Area Stenosis (AS). 

 

AS%   =  (Areamax ï Areamin) / Areamax 
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5 Storing, Moving, and Positioning the Makoto® 

Intravascular Imaging System 
 

5.1 Moving the Makoto® Intravascular Imaging System 

The Makoto® Intravascular Imaging System is equipped with two locking casters in the 

rear of the system and two directional-lock casters on the front of the system. 

  

Figure 5-1. Makoto® Intravascular Imaging System. 

  

Disengage the locks on all casters by moving the levers on the casters into the up 

position to move, rotate, or maneuver the system in confined spaces. 

 

NOTE: Engage the directional-lock casters on the front of the 
system to facilitate transit over longer distances. 

 

Position Lock 

Casters 
 

 Direction Lock 

Casters 
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NOTE: During transit, position the monitors in line with the 
Makoto® Intravascular Imaging System body to increase 
visibility. 

5.2 Positioning for Use 

 

WARNING 

DO NOT position Makoto® Intravascular Imaging System mobile 
console operator between the System and other moving 
equipment in the catheterization lab.  

 

WARNING 

DO NOT position the Makoto® Intravascular Imaging System 
with caster locks engaged within the normal range of motion of 
pieces of the X-ray system or other catheterization lab 
equipment during typical use. 

 

The Makoto® Intravascular Imaging System is positioned for use near the foot of the 

procedure table or on the far side of the procedure table from the physician, to the right 

of the X-ray system monitor bank. 

When the desired position for the system is obtained, engage the position locking 

casters on the system. 

 

CAUTION 

DO NOT reposition the Makoto® Intravascular Imaging System 
in a way that would obstruct access to the power plug. 

 

NOTE: Adjust the position of the physician display on the Makoto 
Intravascular Imaging SystemÊ to optimize visibility of the 
image during use. 

 

 

NOTE: To prevent accidental Makoto® Console motion, engage the 
position locking casters located at the rear of the console. 
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5.3 Storage Between Uses 

 

CAUTION 

These instructions are NOT for long term storage of the Makoto® 
Intravascular Imaging System.  Please contact Infraredx 
Customer Service or your local service provider for guidance on 
how to prepare the system for long term storage. 

 

When not in use, the Makoto® Intravascular Imaging System should be configured in a 

manner to reduce the risk of damage to the system.   

1. Position the Makoto® Controller securely within the 

cradle on the rear of the system. 

2. Coil the Makoto® Controller umbilical neatly and hang 

upon the top hook on the rear panel of the system. 

3. Coil the power cord neatly and hang upon the bottom 

hook on the rear of the system. 

4. Engage the locking casters on the rear of the system. 

5. Turn the monitors to be in-line with the body of the 

system. 

In addition to the steps above, select a storage location with easy access that is located 

in a low traffic area where the risk of impact with other moving equipment (beds, 

gurneys, etc) is minimized.  The location should meet the environmental and physical 

requirements outlined in Section 16 of this manual. 
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6 Starting the Makoto® Intravascular Imaging System 

6.1 Powering On  

 

WARNING 

Ensure that cables originating from or connecting to the Makoto® 
Intravascular Imaging SystemÊ lay flat on the floor. 

 
 

1. Remove the power cord from the rear of the system.  While holding the plug, 
allow the rest of the cord to fall flat on the floor. 
 

2. Plug the system into an easily accessible grounded power outlet. 

 

Figure 6-1:  Makoto® Intravascular Imaging System side panel with power button highlighted. 

3. Power on the system by pressing and releasing the button located on the side of 
the console. This action will supply power to both the Makoto® System console 
and Makoto® Controller. 

 

After the System powers on and the software loads, the Makoto® log in screen will 

be presented to the operator. 

 

Power Button 
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CAUTION 

 
If the power cable plug appropriate for the region of use does not 
contain a ground, then attach a grounding cable to the 
equipotential ground stud located on the rear of the Makoto® 
Intravascular Imaging System at the bottom. 
 
 

 
Figure 6-2; Equipotential grounding stud located on the 
rear of the Makoto Intravascular Imaging SystemÊ on 
the bottom right edge. 

 
 

CAUTION 

 
During the system start up sequence the Makoto® Controller 
catheter connection socket will rotate automatically.  If a 
catheter is attached during startup of the system ensure that the 
catheter has been withdrawn from the patient. 

 

NOTE: If the Makoto® Intravascular Imaging System is powered on and 
it is not in the READY position, when prompted by the System 
please use the distal motion controls to advance the imaging 
core distally until the READY position is achieved. 
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6.2 Powering Off  

 

WARNING 

If at any time the STOP button, , on the Makoto® Controller 
does not halt catheter motion, immediately unplug the Makoto® 
Intravascular Imaging System. 

 

To turn off power to the Makoto® Intravascular Imaging System, press and release 
the power button located on the right side of the console. 

 

CAUTION 

If at any time a momentary press and release of the power 
button does not shut the system down, then press and hold (~5 
seconds) the power button until the system shuts down. 

 

6.3 User Log In  

 
The Makoto® Imaging System is configurable to support different user profiles to 
control accessibility of certain features, settings or patient data. 
 
Review section 13.10 User Management for more information about user profiles, 
permissions, and restrictions. 
 

 
Figure 6-3. Makoto(tm) Imaging System user log in screen 
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6.3.1 Standard Log In 

When the system is powered on, a valid username and password combination will 
be requested to record access to the system and set the proper permissions and 
visibility of data saved on the system.  

 

6.3.2 Skip or Anonymous Log-in 

In some cases of an emergent procedure or if users have forgotten their Makoto 
user credentials, it is still possible to operate and obtain data.  When a user has 
logged into the Makoto Imaging System without using a valid username or password 
features and functions of the system are limited to those that are essential to 
conduct a procedure. 

 

6.3.3 Enable Virtual Keyboard 

In some situations, or configurations of Makoto® Imaging System it may be 
preferable to disable the onscreen virtual keyboard.  Touch the keyboard icon to 
toggle the keyboard on and off.  Disabling the keyboard may limit some annotation 
and searching functions that require keyboard input if there is no physical keyboard 
attached. 

 

6.4 User Log Out  

 
The Makoto® Imaging System supports the ability for users to log out of the active 
session without powering off the system. 
 
The user may Log Out of the system by touching or clicking the ñOptionsò icon and 
then selecting ñLog Out Usernameò. 
 
If the system remains inactive beyond the configured time limit,, the system will 
automatically log out if a catheter is not connected. 
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7 Setup of Patient and Procedure Information 
In the Acquisition Mode during the Setup Phase, the user may enter information about 

both the patient and the procedure to permit archiving and to facilitate retrieval for later 

review.  This information may be entered at the beginning of the procedure or at any 

time prior to ending the procedure. 

 

 

Figure 7-1: Setup Phase of Acquisition Mode with main controls highlighted. 

There are four pieces of patient identification elements that can be entered for each 

procedure.  These elements include the Patient Name, ID number, Gender, and Date of 

Birth (DoB).  Data fields that are configured as ñrequiredò must be completed to close 

the procedure for later review and archive. 

  

 Patient Name The name of the patient may be entered in the format 

of last or family name, first or given name, and middle 

name initial. 

 Patient ID The medical record number or file number for the 

imaged patient. 

 Gender The Makoto® Intravascular Imaging System provides 

three different gender options to help describe the 

patient. 

Settings 

Clear 

Continue 

 LCBI 

Scheduled 

Patient List 

Source 



Makoto® Intravascular Imaging System  
Userôs Guide 

 
IFU0163rP.en (2024-11-26)  7-2 

 Date of Birth The month, day and year of the patient may be 

specified. 

 

NOTE: Use the ñOtherò gender option for anonymous patient entry. 

 

There are four additional fields that may be used to further identify the procedure: 

 

 Procedure ID The number or code used to identify this imaging 

procedure. 

 Accession ID This is a procedure identification value often assigned 

at time of patient registration for the procedure and 

may be used by PACS to verify transferred data.  This 

value is typically entered automatically when Modality 

Worklist features are used. 

 Physician The name of the attending physician for this imaging 

procedure. 

 Catheter Lot The catheter build lot number used during this 

imaging procedure.  

 

CAUTION 

Ensure correct entry of patient information to avoid mislabeled 
data or misplacement of procedure data. 

 

NOTE: Required Fields for patient and procedure identification may be 
configured in Settings, see section 13. 

 

NOTE: Enter the catheter lot number prior to acquiring data to 
automatically enter the catheter lot number into each scan file 
when it is recorded. 
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7.1 Manual Entry of Patient and Procedure Information 

Manual entry of patient and procedural information can be performed using the on-
screen software keyboard.   

Touch Clear  to remove the patient and procedure data from the Setup fields 

and begin again. 

 

NOTE: Information fields may be completed at any time prior to closing 
the procedure when the system is not actively acquiring image 
data. 

 

7.2 Semi-Automated Entry of Patient and Procedure Information 

Patient data may be directly entered into the fields provided as described above, or to 

improve consistency of entry for returning or scheduled patients, it is possible to select 

information from the Local Directory or Scheduled Patient listing (Worklist). 

 

NOTE: Touch the column titles in the Scheduled Patient listing to sort 
the list in different ways. 

 

NOTE: Type text in the Filter to reduce the list to Names and Patient IDs 
that match your entry.  Either delete the text or press clear to 
return to the complete list. 

 

NOTE: The local patient list appears by default.  Worklist option appears 
when the system is configured for Modality Worklist connection. 

 

NOTE: Selecting from the list will overwrite corresponding fields in the 
Patient and Procedure information fields. 
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7.2.1 Local Patient Listing 

The system will automatically load patient information from previously recorded 

procedures remaining on the system into the Scheduled Patient listing.  

Touch the desired name in the list to complete setup of the Patient Name, Patient 

ID, Gender, and DoB.   

The remaining procedure fields will require manual entry. 

 

 

Figure 7-2: Setup Phase with selection control for the source of the scheduled patient listing highlighted. 

 

7.2.2 Modality Worklist 

If the system has been configured to load modality worklist information from the 

hospital information system (HIS), then the Scheduled Patient listing content can 

be switched from a local patient listing to the modality worklist retrieved from HIS. 

See Section 13 to configure the Modality Worklist connection features. 

The system will automatically retrieve all patient and procedure details for X-ray 

angiography, ñXAò, modality type for the current date and make it available for 

selection on the system. 

  

Scheduled Patient 

List Source 
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Touch the desired name in the list to complete setup of the Patient Name, Patient 

ID, Gender, DoB, and procedural information made available by the HIS, such as 

the Accession ID.   

The remaining procedure fields will require manual entry. 

 

NOTE: To refresh the displayed modality worklist entries, switch 

between the ñLocalò, , and ñWorklistò, , 
options. 
 

 

7.3 Clearing Patient and Procedure Information 

To clear all patient and procedure information and start again, touch Clear . 

This action will not delete any recorded scan data in the active procedure. 

 

7.4 Proceeding to the Next Phase  

Once the patient and procedure data have been entered, to move to the Prime Phase of 

the Acquisition Mode, touch Continue . 

 

NOTE: Use the Progress Strip control to change phases; press the 
desired Phase to skip phases of the procedure. 

 

 
NOTE: With a catheter connected, pressing Live IVUS button, , on 

the Makoto® Controller will immediately progress to the Prime 
Phase. 
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NOTE: With a catheter connected, pressing Pullback button, , on 

the Makoto® Controller will immediately progress to the Scan 
Phase. 
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8 Priming the Catheter & Preparing the Makoto® 

Controller for Use  
 

The next phase of the procedure begins with priming the imaging catheter.  In parallel, 

the Makoto® Controller may be placed into the sterile field for use.  The preparation for 

imaging concludes with connecting the imaging catheter to the controller and evaluating 

the catheter preparation. 

8.1 Priming the Catheter 

 

WARNING 

The sterile catheter must be primed and prepared in accordance 
with the instructions for use document that is included inside the 
catheter package. 

 

 
Figure 8-1. Onscreen priming guidance provided in the Prime Phase of Acquisition Mode. 

 

The Makoto® Intravascular Imaging System will provide onscreen guidance on the main 

steps for priming a catheter that is attached to the Makoto® Controller. 

 

These steps are intended to illustrate and augment the instructions included with the 

catheter and does not replace the need for the user to be trained, and to read and 

understand the Instructions for Use packaged with the catheter. 
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Using the on screen illustrations, graphical guidance provided with the catheter, and the 

written catheter Instructions for Use, the sterile operator must prime the catheter. 

 

8.2 Preparing the Makoto® Controller 

The Makoto® Controller must be placed into a Makoto® Controller Sterile Barrier before 

it is placed on the procedure table.   

Please note that the following instructions require the participation of a sterile operator 

and a non-sterile operator to apply the sterile barrier and place the Makoto® Controller 

into the operating field: 

 

WARNING 

If the Makoto® Controller Sterile Barrier is damaged at any time, 
immediately replace with a new sterile barrier. 

 

WARNING 

Keep the sterile operatorôs hand outside of the blue cover on the 
sterile barrier.  

 

WARNING 

 
Position the Makoto® Controller in a stable location on the 
procedure table.  DO NOT place the controller near the edges of 
the table. 
 

 

WARNING 

Procedure table should be kept level during Makoto® System 
operation or at any time when the Makoto® Controller is in the 
sterile field.  DO NOT utilize table pitch, tilt, or roll controls, if 
available. 

 

WARNING 

Ensure that umbilical slack is provided within the sterile field to 
accommodate motion of the table, console, or patient to 
minimize risk of unintended Makoto® Controller motion. 
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WARNING 

DO NOT allow sterile items to contact Makoto® Controller 
through the catheter socket opening of the Makoto® Controller 
Sterile Barrier. 

 

WARNING 

DO NOT allow the side of the sterile barrier gasket cover that 
has come in direct contact with the Makoto® Controller socket to 
come in contact with the sterile operator. 

 

To position the Makoto® Controller within the sterile field, perform the following steps: 

 

1. The non-sterile operator removes the sterile barrier from the catheter box. 
 
 

2. The non-sterile operator opens the package containing the Makoto® Controller 
Sterile Barrier. 
 

 
3. The sterile operator removes the Makoto® Controller Sterile Barrier from the 

packaging, and unfolds the two short folds on the barrier revealing the white 
gasket with the blue plastic cover. 
 

 
4. The non-sterile operator removes the Makoto® Controller from the storage cradle, 

which is outside the sterile field. 
 

 
5. The non-sterile operator holds the Makoto® Controller parallel to the floor in the 

air near the sterile field while holding the handle at the rear of the controller. 
 

 
6. The sterile operator inserts their right hand into the Makoto® Controller Sterile 

Barrier fold indicated with a hand and an arrow. The barrier should be oriented so 
that the blue cover for the socket is aligned with the top of the Makoto® 
Controller. 
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7. The left hand is inserted into the fold on the other side of the Makoto® Controller 
Sterile Barrier also indicated by a hand and an arrow. 
 

 
8. The sterile operator holds the Makoto® Controller Sterile Barrier open. 

 

 
9. The non-sterile operator transfers the Makoto® Controller to the sterile operator 

by placing the controller into the open Makoto® Controller Sterile Barrier. 
 

 
10. The sterile operator grasps the Makoto® Controller through the Makoto® 

Controller Sterile Barrier by the handle on the top of the controller, supporting the 
full weight. 
 

 
11. The non-sterile operator then releases the controller and then grips the edges of 

the Makoto® Controller Sterile Barrier opening indicated by arrows and pulls the 
barrier to cover the umbilical cable of the Makoto® Controller. 
 

 
12. The sterile operator places the enclosed Makoto® Controller on the procedure 

table. 
 

 

13. The sterile operator aligns the white gasket of the Makoto® Controller Sterile 
Barrier with the socket of the Makoto® Controller and secures the barrier gasket 
to the socket.  
 

 

14. The non-sterile operator should secure the position of the umbilical to prevent the 
bagged portion from leaving the sterile procedure area during use. 
 
 
The Makoto® Controller is now ready for catheter connection. 
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CAUTION 

Ensure the white gasket is securely attached to the socket of the 
Makoto® Controller.  The barrier material should not obstruct the 
opening.  There will be a small gap between the white gasket 
and the front surface of the controller when properly applied. 
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8.3 Connecting the Catheter 

 

WARNING 

The sterile catheter must be handled and prepared in 
accordance with the instructions for use document that is 
included in the catheter package. 

 

WARNING 

Do not touch the underside of the blue cover as it may have 
been in contact with the Makoto® Controller socket which is not 
sterile. 

 

The catheter instructions included in this manual are for general guidance only. Always 

follow the Instructions for Use documentation packaged with each Infraredx catheter. 

The catheter must be connected to the Makoto® Controller by a sterile operator. 

 

CAUTION 

The Makoto® Controller should be positioned on the patient 
table such that adequate space for the catheter connection is 
available and the Makoto® Controller catheter socket is free of 
obstructions. 

 

CAUTION 

Do not contaminate the fiber faces of the catheter or Makoto® 
Controller socket during the connection process. 

 

1. Confirm that the white gasket of the sterile Makoto® Controller barrier is secured 
to the Makoto® Controller socket. 
 

2. Remove the blue covering from the sterile Makoto® Controller barrier along the 
perforated lines and discard out of the sterile field. 
 

3. Confirm that the Makoto® Controller is in the READY position as indicated by the 
ñLOADò message on the LCD screen located on the top of the controller. 
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4. Align the catheter handle with the colored side facing up.  

 

 
5. Insert the catheter handle into the Makoto® Controller catheter socket. 

 

 
6. Turn the catheter handle clockwise until the controller LCD screen indicates that 

the catheter is fully connected by observing the ñREADYò message.  
 

 

 
NOTE: If the Makoto® Controller identifies a partial catheter connection, 

then instruction will be indicated on the LCD screen or ñSee 
Displayò will be indicated on the controller LCD screen and 
additional detailed instruction will be provided on the Makoto® 
System display. 

 

 

8.4 Testing the Catheter 

After priming the catheter as directed by the instructions packaged with the catheter and 

connecting it to the Makoto® Controller, the catheter performance can be verified by 

using the ñLive IVUSò function on the system.   

Prime the attached catheter with an additional 0.5mL of saline and press ñLive IVUSò, 

, on the Makoto® Controller to begin imaging.  If an IVUS image appears as 

concentric circles and the image brightness is acceptable then either touch ñSTOPò, 

, on the screen or press ñSTOPò, , on the MakotoÊ Controller. 

 

NOTE: If the image is not acceptable or is dark, continue to flush the 
catheter using the priming syringe. 

 

Proceed to the Scan Phase by touching ñScanò, , in the Progress Strip control 

at the top of the screen.  
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NOTE: Assessment of the quality of the catheter prime can be 
performed on either the ñPrimeò or ñScanò Phase screens. 

 

NOTE: While the catheter is rotating and image is updating, press Mark 

button, , on the Makoto® Controller to advance to the Scan 
Phase. 

 

NOTE: 

Press Pullback button, , on the Makoto® Controller  to 
advance the system to the Scan Phase and begin an automated 
pullback acquisition. 
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9 Acquiring Makoto® Intravascular Scan Images 
 

WARNING 

See catheter Instructions for Use document for guidance on 
loading the catheter onto the guidewire, the catheter into the 
guiding catheter, and advancing the catheter into the artery. 

 

After assessing the quality of the catheter prime, the catheter should be positioned onto 

the guidewire and advanced as directed by the catheter Instructions for Use. 

There are two types of data acquisition that may be performed using the Makoto® 

Intravascular Imaging System: Live IVUS and Automated Pullback acquisitions.   

A Live IVUS acquisition will generate IVUS images without a Chemogram.  An 

Automated Pullback will generate IVUS images with a Chemogram. 
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9.1 Live IVUS Acquisition 

During a Live IVUS data acquisition the system will start rotation of the catheter imaging 

core without starting automated pullback (proximal translation) of the imaging core.  A 

transverse IVUS image will appear on screen and will be updated while Live IVUS is 

enabled.   

 

Figure 9-1: Makoto® Acquisition Mode during an unrecorded Live IVUS scan, with remote control features enabled 

 

NOTE: A Live IVUS scan will not be saved to system memory unless 
the user chooses to record the scan. 

 

NOTE: Live IVUS will produce an IVUS image only; no NIRS data will 
be displayed or Chemogram generated. 

 

NOTE: Live IVUS will produce a live transverse IVUS image.  The IVUS 
image will also be displayed in the Longitudinal IVUS display 
area during a recorded Live IVUS scan. 

 

9.1.1 Starting Live IVUS 

Press the Live IVUS button,  , on the Makoto® Controller to enable real time 
IVUS imaging.  The imaging mode status on the LCD screen will update to show 
ñLIVEò and the position information is printed using white text. 
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Figure 9-2. Makoto® Controller showing Live IVUS acquisition that is not recorded at the READY position (left) and 0.0 mm 

position (right). 

 

NOTE: If Remote Control features are enabled, then Live IVUS imaging 

can be initiated by touching the Live IVUS icon, , on the 
monitor.  See Section 13.8.7 Enable Remote Control to enable 
the features. 
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9.1.2 Translating Live IVUS 

 

WARNING 

 
Hazardous situations, including injury to the patient or operator, 
may occur if display warnings are ignored. 
 

 

WARNING 

Controller linear motion will stop when excessive force is 
encountered. 

Check catheter for kinks, sharp bends, or damage and resolve 
before continuing. 

Press the STOP button, , on the Makoto® Controller and 
follow-on screen prompts to resolve. 
 

DO NOT use single step translation functions to overcome the 
kink or bend.  Catheter sheath damage or patient injury may 
result. 
 

 

 

 

 

 

Figure 9-3: Imaging Core Translation Controls, different configurations (top, bottom) may be available. 
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While performing a Live IVUS scan, use the distal and proximal motion controls 

on the Makoto® Controller to adjust the position of the current image within the 

vessel. 

Pressing and holding the slow motion controls will translate in the desired 

direction at a rate of 2.0 mm/s.  Pressing and releasing will translate in the 

desired direction a fixed distance of 0.1 mm. 

Pressing and holding the fast motion controls will translate in the desired 

direction at a rate of 10.0 mm/s.  Pressing and releasing will translate in the 

desired direction a fixed distance of 0.5 mm. 

 

NOTE: While actively imaging in the READY position, translation in the 
proximal direction will result in the image core position moving 
into the continuous imaging range of 0 mm to 150 mm.   

Returning to the READY position can only occur when the 
system is not acquiring images. 

 

NOTE: While actively imaging, proximal AND distal translation will occur 
only within the range of 0mm to 150 mm.  Translation will stop 
automatically when these extreme positions are achieved and 
imaging will continue. 

 

NOTE: While at the 0 mm position and not imaging, pressing either of 

the distal position controls,  or , will return 
the controller and catheter imaging core to the READY position. 

 

9.1.3 Recording a Live IVUS Frame 

While performing an unrecorded Live IVUS scan, a single frame may be saved to 

document the procedure. This frame may be saved, reviewed, measured, or 

discarded. 

During a Live IVUS scan, press the Mark button on the Makoto® Controller, , or 

touch the Mark control, , on the Makoto® System display to bookmark the frame.  

This frame will be recorded as a single frame scan.   
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9.1.4 Recording a Live IVUS Scan 

A series of Live IVUS frames may be recorded in a single scan file.  

 

Figure 9-4: Makoto Acquisition Mode during a recorded Live IVUS scan. 

Press the Live IVUS button on the Makoto® Controller, , or touch Record,  

, on the Makoto® System display near the transverse IVUS image to enable 

recording.   

Press the Live IVUS button on the Makoto® Controller, , or touch Record,  

,again on the Makoto® System display to stop the recording of data only.  The 

catheter will continue to rotate and the transverse IVUS image will continue to 

update.   
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Figure 9-5.  Makoto® Controller LCD screen with a  IVUS+NIRS Imaging Catheter connected during the process of 
transitioning from the start of unrecorded Live IVUS at READY (left) to recording then translation proximal and 
stationary Live IVUS (middle) to zeroing and translating proximal while recording (right).  Note the appearance of the 
recording icon during recorded Live IVUS.  When translation is performed during recorded Live IVUS a solid bar 
appears where the recording in this acquisition was already performed since the last Mark (middle and right) and 
recording prior to the most recent mark is an empty bar (right).  

During translation of Live IVUS, the relative position, actual position, and translation 

speed indicators will update. 

NOTE: 

Press either the STOP button on the Makoto® Controller,  

or touch STOP  on the Makoto® System display to halt 
catheter rotation and motion AND terminate the recording.  

 

NOTE: 

Press the Pullback button on the Makoto® Controller,  , to 
terminate the current Live IVUS recording and begin a new 
Automated Pullback scan at the current pullback rate setting.  
Automated Pullback scans are always recorded. 

 

NOTE: Marks may be made in the scan file and transverse IVUS 
measurements may be made on the frames of a recorded Live 
IVUS scan to further document the procedure. 

 

9.1.5 Marking and ñZeroingò during Live IVUS 

During recorded Live IVUS acquisition, Marks can be placed and reviewed later by 

pressing the Mark button on the controller or touching the Mark icon on the screen.   

During unrecorded Live IVUS acquisition, Marks can be placed and reviewed later as 

single frame recordings by pressing the Mark button on the controller or touching the 

Mark icon on the screen. 

Adding a Mark during any Live IVUS acuisition acquisition will reset the display of 

distance traveled back to 0.0mm. 
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9.1.6 Stopping Live IVUS 

A Live IVUS scan may be discontinued in two ways:  

a. Press the STOP button, , on the Makoto® Controller or touch STOP, 

, on the user interface to halt Makoto® Controller motion, cease 
updates of the transverse IVUS image, and end the recording any Live 
IVUS scan in progress.  

 

Or, 

b. Press Pullback, , to complete the Live IVUS scan and immediately 
begin an automated pullback acquisition. 

 

 

NOTE: After stopping the Live IVUS, the Makoto® Controller panel will 
display the distance traveled since the last press of the Mark 
button.  This will remain on the panel until Live IVUS, Pullback, 
Return to READY, or a translate button is pressed. 
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9.2 Automated Pullback Acquisition 

An automated pullback acquisition will start rotation and pullback of the Makoto® 

Controller and catheter imaging core.  This action will also start the collection and 

recording of both IVUS and NIRS data when used with an IVUS+NIRS capable catheter 

or just IVUS data when used with an HD-IVUS only capable catheter at the pullback 

rate set by the user.  

 

 

Figure 9-6: Acquisition Mode with IVUS+NIRS automated pullback acquisition in progress. 

 

9.2.1 Setting the Next Automated Pullback Rate 

The rate of translation for an automated pullback must be configured by the user 

prior to starting any imaging.  Set the desired pullback translation rate by touching 

the Makoto® Controller Panel icon, .  Select the desired speed for the next 

pullback: 0.5mm/s, 1.0mm/s, or 2.0mm/s.  

 

Figure 9-7. Makoto® Controller Panel with Remote Control features enabled. 
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9.2.2 Starting Automated Pullback 

Press the Pullback button, , on the Makoto® Controller to begin an automated 
pullback acquisition. During a pullback, Transverse IVUS, Longitudinal IVUS, Guide 
Wire Detection Map, and Good Spectra Indicator are updated real-time. 

 

NOTE: If Remote Control features are enabled, then Automated 

Pullbacks can be initiated by touching the Pullback icon, , on 
the monitor.  See Section 13.8.7 Enable Remote Control to 
enable the features. 

 

9.2.2.1 Automated Pullback Acquisition with Preview  

When starting an Automated Pullback Acquisition from the READY position using the 

Pullback button, , the system will first move to the ñ0.0mmò position and begin 

Live IVUS acquisition.  This permits an intravascular preview of the pullback starting 

location.  After previewing, press the Pullback button, , again to proceed with the 

acquisition. 

9.2.2.2 Good Spectra Indicator 

At the start of an Automated Pullback scan, the Makoto® Intravascular Imaging 

System will monitor the quality of the light spectrum recorded.  The system 

requires a minimum number of spectra to generate a Chemogram.  As good 

spectra are recorded the Good Spectra Indicator will fill.  When the minimum 

number has been reached, it will disappear. 

NOTE: When the Makoto® System collects enough data necessary for 
the system to create a Chemogram, the Good Spectra Indicator 
will disappear from the screen. 

 

NOTE: Approximately 12 mm of pullback scan data, minimum, must be 
recorded to have enough data to generate a Chemogram. 
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NOTE: Even if the Good Spectra indicator fills due to the initial collection 

of good quality spectra, if the percentage of spectra that are too 

weak to contribute to chemogram generation exceed 12%, then 

no chemogram will be generated. 

NOTE: Good Spectra indicator will be presented only when automated 

pullbacks with NIRS capable catheters are performed. 

 

9.2.3 Stopping Automatic Pullback 

 

WARNING 

Imaging within the guiding catheter should be minimized for 
optimum chemogram results. 

 

Once the desired pullback distance has been reached or the desired amount of data 

has been recorded, the Makoto® Intravascular Imaging System may be halted in two 

ways: 

a. Press the STOP button, , on the Makoto® Controller; 

 

Or 

b. Touch STOP, , on the Makoto® Console user interface.  

 

Either of these actions will halt both the Makoto® Controller motion and stop data 

acquisition.  

 

CAUTION 

In case of emergency use the STOP button, , on the 
Makoto® Controller. 
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NOTE: The Makoto® Controller automatically stops the pullback if the 
most proximal point is reached (position 150.0 mm). 

 

NOTE: After stopping the pullback, the Makoto® Controller panel will 
display the distance traveled since the last press of the Mark 
button.  This will remain on the panel until Live IVUS, Pullback, 
Return to READY, or a translate button is pressed. 

 

 

Figure 9-8: Acquisition Mode after the completion of an IVUS+NIRS automated pullback scan with detected guide catheter. 

Upon completion of the automatic pullback acquisition with a capable catheter, the 

Chemogram, Block Level Chemogram, and Lipid Core Burden Index will update.  The 

Guidewire Detection Map will be hidden from view.  See Section 10.2.8 for more 

information. 

 

If the guiding catheter is detected by the Makoto® Intravascular Imaging System, then a 

gray guide catheter mask will be applied to the Chemogram, Longitudinal IVUS and 

block level Chemogram.  See Section 10.2.7 for more information on how to remove the 

guide catheter mask from view. 

  

NOTE: If the Guide Catheter Mask is enabled, the portion of the 
Chemogram within the Guide Catheter Mask will be excluded 
from LCBI calculation. 

 

Guide 

Catheter 

Mask  

Scan 

Selection   



Makoto® Intravascular Imaging System  
Userôs Guide 

 
IFU0163rP.en (2024-11-26)  9-13 

9.2.4 Marking or ñZero-ingò during Automatic Pullback 

During Automatic Pullback acquisition Marks can be placed and reviewed later by 

pressing the Mark button on the controller, image, or touching the Mark icon on the 

screen. 

Adding a Mark during pullback acquisition will reset the display of distance traveled 

back to 0.0mm distance. 
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9.3 Performing Additional Scans with the Makoto® Intravascular 

Imaging System 

 

WARNING 

See catheter Instructions for Use document for guidance on 
preparing the catheter for additional scans. 

 

WARNING 

Hazardous situations, including injury to the patient or operator, 
may occur if display warnings are ignored. 

 

WARNING 

Controller linear motion will stop when excessive force is 
encountered. 

Check catheter for kinks, sharp bends, or damage and resolve 
before continuing. 

Press the STOP button, , on the Makoto® Controller and 
follow on-screen prompts to resolve. 
 

DO NOT use single step translation functions to overcome the 
kink or bend.  Catheter sheath damage or patient injury may 
result. 
 

 

 

Multiple scans can be performed within each procedure.  The catheter may require an 

additional flush of heparinized saline prior to subsequent imaging.   
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Press the Live IVUS button, , or the Pullback button, , on the Makoto® 
Controller to acquire additional data.  The previous scan will be saved and a new active 
scan will appear.  

 

NOTE: If Remote Control features are enabled, then Live IVUS or 
Automated Pullback imaging can be initiated by touching the 

associated icons,  or , on the monitor.  See Section 
13.8.7 Enable Remote Control to enable the features. 

 

 

Each new scan will create a new button to activate the scan for review located above 
the Chemogram. 

 

NOTE: If more than three scans are recorded, use the left and right 
arrows to bring the desired scan button into view. 

 

NOTE: A total of 20 recordings may be saved per procedure. If the limit 
is reached, delete unwanted scans or close the procedure and 
start a new procedure. 

 

NOTE: Annotation of a scan name will change the text on the 
associated button. 
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10  Reviewing, Measuring, and Annotating Scans 

10.1 Scan Selection 

After multiple scans have been recorded it is possible to switch between scans using 

the Scan Selection controls. 

 

 

Figure 10-1: Scan Phase of Acquisition Mode with "RCA" scan selected for review. 

Touch the desired scan name to select and load the data for display on the screen. 

Up to three scans are visible at any time within the Scan Selection Control.  Touch the 

arrow controls on either side of the Scan Selection Control to move other scans into 

view. 
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10.2 Editing Scans 

 

 

Figure 10-2: Edit Scan Window open for "RCA". 

Scan information can be edited to provide additional detail and facilitate later selection.   

Touch the Edit button, , on the selected scan to bring up the Scan Edit window. 

Touch the ñXò, , or outside the Scan Edit Window to close and save all changes. 

 

10.2.1 Scan Name 

The Scan Name may be customized to reflect information about the scan.  It can 

include artery names, locations, or timing (i.e. ñpreò or ñpostò).  The name can be set by 

entering information in the Name field. 

This Scan Name will appear in the directory of completed procedures and scans, as 

well as DICOM files and reports. 

 

NOTE: Use the Filter on the Select Phase of Review Mode to search for 
Scan Names. See Section 12.1 for more information. 

   

Scan Edit 

Window 

Delete 

Scan 

Guidewire 

Map Toggle 

Guide 

Catheter Mask 

Toggle 

Scan Name 

Scan Notes 

Catheter Lot 

Number 

Close Edit 

Scan 

mxLCBI 

Toggle Block 

Chemogram 

Visitbility 

Toggle 

Transverse 

Chemogram 

Block 

Visibility 



Makoto® Intravascular Imaging System  
Userôs Guide 

 
IFU0163rP.en (2024-11-26)  10-3 

10.2.2  Catheter Lot Number  

Each scan is collected with a catheter that has an associated production lot number.  

This information can be recorded independently for each scan by entering the value 

from the catheter package in the Catheter Lot Number field within the Scan Edit 

window. 

 

NOTE: Enter the Catheter Lot Number during the Setup Phase to 
automatically populate this field for scans as they are recorded. 

 

NOTE: If available the system will read the catheter lot number from the 
catheter and enter it automatically into the field. 

 

NOTE: Use the Filter on the Select Phase of Review Mode to search for 
Catheter Lot Numbers. See Section 12.1 for more information. 

   

10.2.3 Scan Note 

Notes about the collected scan may be recorded in the Notes field of the Scan Edit 

window.  

 

NOTE: Use the Filter on the Review Mode, Select Phase screen to 
search for important scan details recorded in the Scan Notes.  
See Section 12.1 for more information. 

10.2.4 Scan Longitudinal Block Level Chemogram Visibility 

The visibility of the Block Level Chemogram within the Longitudinal IVUS display may 

be toggled on or off using this check box.  This selection will only affect the current 

scan. 

NOTE: The default visibility setting of the Block Level Chemogram for all 
new scans can be set in the Settings of the system.  See Section 
13.6 Scan Display. 

 

NOTE: This setting can be adjusted quickly by using the mouse to Right 
Click on the Block Level Chemogram and change the 
appropriate setting.  
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10.2.5 Scan Transverse Chemogram Block Visibility 

The visibility of the individual Chemogram Block within the Transverse IVUS display 

may be toggled on or off using this check box.  This selection will only affect the current 

scan. 

NOTE: The default visibility setting of the Chemogram Block for all new 
scans can be set in the Settings of the system.  See Section 
13.6 Scan Display. 

 

NOTE: This setting can be adjusted quickly by using the mouse to Right 
Click on the Chemogram Block and change the appropriate 
setting.  

 

 

10.2.6 Scan mxLCBI 

The maximum LCBI window size can be adjusted per scan from the default value.  Use 

the slider to adjust the window used to calculate the mxLCBI from 1mm to 10mm. 

 

NOTE: The default value for all new scans can be set in the Settings of 
the system.  See Section 13.6.5 mx LCBI Window Size. 

 

10.2.7 Guide Catheter Toggle 

 

WARNING 

Imaging within the guiding catheter should be minimized for 
optimum chemogram results. 

 

Within the Scan Edit window, use the Guide Catheter mask toggle control to alternate 

visibility of the Guide Catheter mask on the Chemogram, Guidewire Map, Longitudinal 

IVUS, and Block Level Chemogram.   
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Figure 10-3:  Scan Edit with Guide Catheter mask enabled (left).  Scan Edit with Guide Catheter mask disabled (right). 

10.2.8 Guidewire Map Toggle 

Within the Scan Edit window, use the Guidewire Map toggle control to alternate visibility 

of the Guidewire Map and the Chemogram.  When the Guidewire Map is visible the 

control will appear blue. 

   

Figure 10-4: Scan Edit window with Guide Wire Map toggle enabled (left); Chemogram is hidden and Guidewire Map is 
visible (right). 

 

NOTE: Guidewire Map toggle does not change the display if there is not 
NIRS data available. 

 

10.2.9  Delete Scan 

Individual scans may be deleted via the Scan Edit window.  A confirmation prompt will 

be provided to the user. 
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Figure 10-5: The Delete Scan control within the Edit Scan window (left) and the confirmation prompt (right). 

  

CAUTION 

Once confirmed by user, the deletion of a scan cannot be 
undone. 
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10.3 Scan Navigation 

The selected scan may be reviewed using several controls. 

 

 

Figure 10-6: Scan Phase of Acquisition Mode with Scan Selection and Playback controls highlighted. 

10.3.1 Automatic Playback 

Touch the Play/Pause control,  / , located beneath the Transverse IVUS 

image to automatically cycle the recorded frames in the order they were recorded.   

The playback will occur at approximately 16 frames per second for Live IVUS 

recordings or 30 frames per second for Automated Pullback recordings. 

 

10-7: Scan Phase of Acquisition Mode during automatic playback with the Pause control highlighted. 
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Pausing will halt playback on the displayed frame.  Resuming playback will begin 

cycling the frames from the last displayed frame. 

 

NOTE: When the last recorded frame is reached, the playback loop will 
resume with the first frame in the series. 

 

NOTE: When a region is selected, automatic playback will loop the 
frames in the selected region. 

 

10.3.2 Lumen Review 

As an aid to making measurements and reviewing individual frames, Lumen Review will 

play a very short loop of frames to accentuate the differences in IVUS appearance of 

stationary vessel and plaque from the motion related to flowing blood. 

Toggle Lumen Review by touching the Lumen Review control, ,to the right of the 

automatic playback button. 

 

NOTE: Adjust the duration or range of the Lumen Review within the 
system settings.  See Section 13.6.2 Lumen Review Range of 
Frames. 

 

10.3.3 Manual Playback 

The selected scan may also be played back manually.  Touch and hold either Fine 

Frame Selection Control, , to play the scan slowly in the desired direction.  

In this manner playback will stop when the last frame is reached for the selected scan or 

region; it will not loop the selected frames.  

 

NOTE: 

Press and hold the Distal Fine Frame Selection Control, ,  
to play back the selected frames in reverse order of collection. 
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10.3.4 Frame Selection 

10.3.4.1 Coarse Frame Selection 

Drag the Coarse Frame Selection control between the Chemogram or Guidewire Map 

and the Longitudinal IVUS or anywhere on the blue line to quickly update the displayed 

frame.  

 

NOTE: Dragging the Coarse Frame Selection control is a variable rate 
playback. 

 

10.3.4.2 Fine Frame Selection 

Touch the Proximal Fine Frame or Distal Fine Frame Selection controls, , to 

change the displayed frame in increments of one frame. 

 

NOTE: With the cursor over the Chemogram, Guidewire Map, 
Transverse IVUS, or Longitudinal IVUS, roll the mouse wheel to 
change the displayed frame in increments of one frame. 

 

10.4  Marks 

During and after the scan is completed, Marks may be made. During acquisition of the 

scan, press or touch the Mark controls,  or .  During review, navigate to the 

desired frame and touch óMarkô on the screen. 

 

NOTE: Only one Mark can be made on each frame. 

 

NOTE: Up to 30 Marks may be created within a single scan. 

 

NOTE: Up to five Marks may be in full view on the screen at any time. 
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NOTE: Completing a Transverse IVUS measurement or on frame 
annotation will automatically create a Mark for the frame. 

 

NOTE: Use the Mark button while in the Setup or Prime phases to 
advance to the next phase of Acquisition Mode. 

 

NOTE: During image acquisition, use the Mark button to reset the 
displays of distance traveled back to 0mm distance. 

 

A Markôs relative position within the scan is indicated by small green triangles on the 

Chemogram and Longitudinal IVUS.  When the Mark is selected the Current Displayed 

Frame indicator will connect the triangles. 

 

Figure 10-8: Mark positions are displayed by green triangle indicators on the Chemogram and Longitudinal IVUS and with 
a visual thumbnail showing content of the frame. 

 

10.4.1  Mark Selection 

A Mark Thumbnail image will be created for each placed Mark.  The thumbnail image is 

the control to select the marked position for later review.  It also provides a visual 

representation of the content at the frame location. 

Touch the desired Mark image to update the display and show the frame in the 

Transverse IVUS display. 
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10.4.2  Mark Edits 

Marks may be deleted or annotated.  Touch the Edit button, , on the selected Mark 

to open the Mark Edit window. 

Touch the ñXò, , or outside the Mark Edit window to close the window, saving the 

changes. 
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10.4.2.1  Mark Notes 

 

 

Figure 10-9: Mark Note entered in the Mark Edit Window. 

Notes about the content of a frame may be recorded in the Notes field of the Mark Edit 

window. 

 

10.4.2.2 Deletion 

Marks may be discarded using the Delete control, , within the Mark Edit Window.   

NOTE: Deleting a Mark cannot be undone. 

 

NOTE: Deleting a Mark with measurements or frame annotations will 
require a confirmation. 

 

10.4.3 Print 

Mark Reports are condensed one page summaries of the procedure focused on the 

findings within the selected frame. 

On the selected Mark, touch the Print button, , to send a 1 page report to the 

configured default printer for the system. 
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10.5 Measurements 

The Makoto® Imaging System provides controls with the Scan Phase to perform 

measurements on the Transverse Display and the Longitudinal Displays (Chemogram 

and Longitudinal IVUS).  

 

Figure 10-10: View Phase with a Region Selected within the "RCA" scan. 

 

10.5.1  Length, Lumen Area Stenosis and LCBI Measurement 

Length, Lumen Area Stenosis and LCBI measurements are made on the longitudinal 

IVUS view and Chemogram through the creation of Regions. 

10.5.1.1 Region Creation 

Regions are sub-segments of a scan that have some relevance for the operator or 

physician.  These segments may encompass lesions, normal segments, stents, etc.   

 

Figure 10-11: View Phase with a Region creation in process.  Note the on-screen instruction on completing the region. 
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Regions are created by touching the Length control, , and then indicating a start 

and end location of the Region on the Longitudinal IVUS or Chemogram.  The Region 

may be defined by: 

 (A) touch and hold the desired start position then dragging to the desired end 

position 

 or  

(B) touch the start and end Mark positions from the Mark Thumbnails. 

 

NOTE: Use Marks to set the start or end of a desired region with 
increased precision. 

 

When the Region is created, areas of the longitudinal displays outside the region are 

dimmed and a Region Selection control will appear below the Scan Selection controls. 

NOTE: 

Use the Playback control, , to loop the selected region. 

 

The LCBI and results are presented to the left of the Chemogram region and the Length 

presented to the left of the Longitudinal IVUS. 
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Figure 10-12:  View Phase with Region selected. 

10.5.1.2 Region Editing 

Regions that have been created within the chemogram can be adjusted for position 

within the scan or their start and end locations adjusted.   
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Figure 10-13. Region Editing Controls. 

Drag the Region Position to move the defined region without changing the length of the 

region. 

Drag the proximal or distal boundaries of the region to make a coarse adjustment to the 

selected end of the region.  The length of the region will update automatically.  The 

LCBIs will update upon completion of the edit. 

 

NOTE: Position the mouse pointer over the edit start or end location 
controls and use the mouse wheel to make fine adjustments to 
the location of the region boundary. 

 

NOTE: Lock the region to avoid accidental adjustment.  See Section 
10.5.1.7 Region Locking. 
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10.5.1.3  Length, LCBI, & max LCBI  

Upon completion of Region creation, three measurement results related to the Region 

are presented. 

 Length: This is the distance in millimeters (mm) between the 

start and end position of the region. 

 LCBI: This is the Lipid Core Burden Index of the region.  The 

LCBI is a ratio of lipid positive signals to total valid 

pixels in the selected region on a scale from 0 to 1000. 

 Mx(4): This is the maximum Lipid Core Burden Index of a fixed 

window size within the boundaries of the region.  The 

default window size is 4mm. 

 

NOTE: LCBI and Mx(4) values are only provided if NIRS data is 
recorded by the system. 

 

10.5.1.4 Lumen Area Stenosis (AS%) 

Lumen Area Stenosis (AS) can be computed when a Region is created using two Marks 

that each contain an area measurement that the system has identified as the lumen.  

NOTE: Add lumen measures to the start and end frame of an existing 
region to obtain Lumen Area Stenosis for the region. 

 

10.5.1.5 Selecting & Deselecting 

Select Regions by touching the corresponding button within the Region Selection 

control. The longitudinal display, Length, LCBI, and max LCBI results will update 

accordingly. 

Deselect Regions by pressing the corresponding region button again or select the 

current scan or other scan.   

 

NOTE: Attempting to create a new region will deselect the current 
region. 
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10.5.1.6  Region Annotation   

 

 

Figure 10-14: Region Name entered in the Region Edit Window. 

Touch the Edit button, , on the Selected Region button to open the Region Edit 

window.  Touch the desired field to update its contents. 

Touch the ñXò, , or outside the Region Edit window to close and save your entry. 

 

10.5.1.7 Region Locking 

Touch the Edit button, , on the Selected Region button to open the Region Edit 

window.  Touch the Region Lock icon,  , to toggle the ability to adjust region 

position or the start and end position of the region. 
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10.5.1.8 Region Deletion 

Touch the Edit button, , on the Selected Region button to open the Region Edit 

window.  Touch the Delete control, , to discard the region.   

NOTE: Deleting a region cannot be undone. 

 

10.5.2  On Frame Measurement  

Measurements can be made on any transverse IVUS frame to clarify or quantify the 

content of the frame. 

 

NOTE: Completing an On Frame Measurement will automatically create 
a Mark for the frame. 

 

NOTE: Completing a measurement on a frame will update the Mark 
Thumbnail image. 

 

NOTE: When active, touch the tool to abandon the measurement or on-
frame annotation in progress. 

10.5.2.1 Area Measurement 

The Area Measurement tool, , can be used to quantify area and minimum and 

maximum diameters of features in the image. 
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Figure 10-15: Scan Phase with Area Measurement enabled and in progress. Note that the first point placed is denoted as a 
larger solid circle. 

Touch the Area Measurement tool, , to start the measurement.  The icon will turn 
blue when active.  Instructions will appear above the Transverse IVUS image as a guide 
to complete the measurement. 
 
Touch the Transverse IVUS image to place points along the feature of interest to begin 
to define the area.  Continue to add points until the area is defined. 
 

NOTE: After the third point is added to define the area, a preview of the 
area will appear with a dotted line.  This will illustrate how the 
completed area appears if the starting point is touched or clicked 
to complete the area. 

 
NOTE: 

Touch Cancel, , in the on-screen instructions to abandon 
the measurement in progress. 
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Figure 10-16: Area Measurement completed and results presented. 

Touch the first point to complete the measurement and present the results.  For each 
area completed, the cross-sectional area with minimum and maximum diameters will be 
presented in the top left corner of the Transverse IVUS image. 
 

NOTE: Touch the measurement result to display the minimum and 
maximum diameters in the image. 

 

 
Figure 10-17:  Color coded contours and results are presented when areas are drawn completely within another area. The 

lumen contour is selected and the minimum and maximum diameter locations are shown. 

Results 
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If more than one area contour is drawn, then the results will be color coded. 
 

NOTE: Up to three areas may be drawn on each frame. 

 
NOTE: Each Area measurement result is color matched to its contour.  

Each computed area icon, for example plaque area, is color 
coded to the contours used to define the computed area result. 

 

NOTE: If one area is completely contained within a second area on the 
same frame, then the Makoto® System will automatically assign 
one to represent the ñLumenò and one to the ñEEMò and a 
plaque area, and a Plaque Burden , ñPB%ò, will be computed. 

 
NOTE: If three nested areas are drawn on the same frame, Area 1 

drawn completely within Area 2 and Area 2 is drawn completely 
within Area 3, then the Makoto® System will automatically assign 
the outer most area to represent the ñEEMò, the inner most to 
represent the ñLumenò, and the middle one to represent the 
ñStentò.  A Plaque Area and a Plaque Burden , ñPB%ò, will be 
computed between the ñEEMò and ñLumenò.  An additional area 
will be computed between the ñStentò and the ñLumenò. 

 
Resize or reshape the area by touching the existing points and dragging them to 
desired location.  To refine the shape of the completed area make additional points to 
the completed area by touching and dragging or clicking and dragging the area contour 
between existing points.  The presented results will update upon completion of the edit. 
 

NOTE: Drag measurement points to open the Local Zoom and enhance 
visualization of the image near the cursor or underneath the 
operatorôs finger. 

 

10.5.2.2 Linear  Measurement 

Linear measurements can be made on the Transverse IVUS image to measure features 

in the image, such as diameters or thicknesses.  
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Figure 10-18:  Linear Measurement completed.  Three Linear Measurements have been made on this section. 

Touch the Linear Measurement tool, , to start the measurement.  The icon will 
turn blue when active.  Instructions will appear above the Transverse IVUS image as a 
guide to complete the measurement. 
 
Touch the start point of the feature to be measured in the Transverse IVUS image.  
Touch the end position of the feature to complete the measurement.  The linear 
measurement will be displayed on the transverse IVUS image with the distance 
between the two points in millimeters. 
 

NOTE: When using the mouse or dragging the end point a preview of 
the line and distance will appear prior to placing the end point. 

  
NOTE: Up to six linear measurements may be drawn on each frame. 

 
Drag either the start or end points to adjust the measurement.  
 

10.5.2.3  Deleting On Frame Measurements 

To delete individual on-frame measurements, select the measurement result to begin. 
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Figure 10-19: Mark with a linear measurement selected.  Note the option to delete the measurement and result. 

When selecting measurement results, a Delete control, , will appear to the left of the 

selected result.  Touching the Delete control, , will clear the measurement and the 

result from the scan. 

NOTE: Deleting measurements cannot be undone. 

 

NOTE: Deleting individual measurements does not require confirmation. 

 

NOTE: Delete the Mark to clear ALL measurements from a frame in a 
single step. 

 

10.6  On Frame Annotation 

In addition to measurements, comments can be made directly onto the transverse 

IVUS image.   

Touch the On-Frame Annotation control, , to begin making on-frame 

comments.  Determine the location where the note should appear, this will set the 

left edge of the note. Touch <Enter> on the virtual keyboard to complete the 

annotation. 

 

Delete 
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NOTE: Completing an On Frame Annotation will automatically create a 
Mark for the frame. 

 

NOTE: Completed On Frame Annotations can be dragged to new 
positions on the current frame. 

 

NOTE: Completing an On Frame Annotation will update the Mark 
Thumbnail image. 

 

To delete an On Frame Annotation, touch the annotation to select it then touch 

the Delete control, . 

 

10.7 Screen Capture 

Images of the entire screen can be recorded during the Scan and View phases.  This 

image will capture all the content on screen as well as buttons and controls. 

While reviewing a scan, navigate to the desired frame using the coarse or fine frame 

adjustment controls. 

 

Figure 10-20: Scan phase of Acquisition Mode with the Screen Capture control indicated. 

Touch the Capture control, , to record an image of the entire screen for later use. 

Screen 

Capture 
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NOTE: A limit of 30 screen captures may be recorded for each scan. 

 

NOTE: Screen Captures may be printed or deleted from the Close 
Phase of Acquisition Mode or the Select Phase of Review Mode. 

 

10.8 Display Setting 

The Makoto® Intravascular Imaging System provides several controls to optimize the 

display layout and the image quality of the rendered IVUS images.  

10.8.1 Longitudinal IVUS rotation 

The Longitudinal IVUS image is created from the image data along the marked axis in 

the Transverse IVUS Image.  The marked axis in the Transverse IVUS image is 

denoted by the solid and open triangles on the axis.  The solid triangle on the axis 

identifies the portion of the image that will be drawn in the top half of the Longitudinal 

IVUS. 

 

Figure 10-21: Longitudinal IVUS rotation.  The dashed green line illustrates where the axis of the longitudinal IVUS started 
and the solid line illustrates where the axis is currently.  The lines are enhanced here for illustrative purpose. 

To adjust the data displayed in the Longitudinal IVUS drag the solid triangle on the 

marked axis to a new location on the circumference of the Transverse IVUS Image. 

 

NOTE: Adjustment of this view of the Longitudinal IVUS will not affect 
adjustments made to the chemogram rotation. 
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10.8.2 Chemogram rotation 

 

  

Figure 10-22 Chemograms can be rotated to move the lipid pools away from the edge of the chemogram for easier viewing 
and interpretation. 

The chemogram vertical axis is a continuous 360 degree dimension.  This means the 

top edge of the chemogram is connected to the bottom edge.  The cut location is 

arbitrary in order to represent it in a two dimensional map.  This may result in some 

features being separated to the top and bottom edges.   

Touch or Click in the chemogram and Drag in the vertical direction to adjust the cut 

location of the chemogram.  

 

NOTE: The system will remember this chemogram cut line adjustment 
and apply it to future scan viewing or report generation.  Screen 
captures will not be adjusted. 

 

NOTE: Adjustment of this view of the chemogram will not affect 
adjustments made to the Longitudinal IVUS. 

 

 

10.8.3 Transverse IVUS rotation 

The Transverse Image may be rotated to facilitate comparison with other scans or to 

help the user better visualize the anatomy.  
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Figure 10-23.  Transverse IVUS rotation.  Left image shows the default orientation and the Right image shows image after 
rotation by dragging the control on the chemogram halo to a new location. 

To adjust the rotation of the Transverse Image, drag the gray arc control that appears in 

the Chemogram Halo to a new location. 

 

NOTE: The Transverse IVUS image and the Chemogram Halo are 
rotationally linked.  Rotating the Transverse Image will also 
rotate the Chemogram Halo. 

 

NOTE: The rotation of the Transverse Image is applied to all frames in 
the scan. 

 

NOTE: The Longitudinal IVUS image rotation is relative to the 
Transverse IVUS rotation, so adjusting the Transverse IVUS 
rotation will not disrupt the selected Longitudinal IVUS view. 

 

NOTE: The Transverse IVUS rotation will appear in reports, avi, and 
DICOM images created in Review Mode. 
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10.8.4  Transverse Image Settings 

The transverse IVUS image may be adjusted using the Image Settings control.  These 

controls contain both a basic and advanced control set. 

    

Figure 10-24:  Transverse Image Settings.  Basic controls, left.  Advanced controls, right. 

Touch the Image Settings Control to gain access and then use the Expand control, 

,  to reach advanced settings and functions. 

Touch the ñXò, , or outside the window to use the current settings and close the 

window. 

10.8.4.1 Zoom  

The transverse IVUS field depth may be adjusted using Zoom controls near the 

transverse IVUS image.  The transverse IVUS image depth can be adjusted from 

6 mm to 16 mm in 2 mm increments. 

     

Figure 10-25: Transverse IVUS diameter is adjusted using the Zoom control.  6mm diameter, left. 10mm diameter, center. 
16mm diameter, right. 

Touch the Zoom controls to increase, , or decrease, , the transverse IVUS 

magnification.  A corresponding update will be made to the longitudinal IVUS display. 
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10.8.4.2 Gain  

Drag the slider to adjust the value of the Gain Setting.  The range is from 0.5 to 3.0.   

Low values will produce a dark image, while high values will produce a brighter image. 

10.8.4.3 Saturation  

Drag the slider to adjust the value of the Saturation Setting.  The range is from 0.50 to 

1.50.   

Low values will produce a dark image, while high values will produce a brighter image. 

Use in combination with the Black setting to control dynamic range. 

10.8.4.4 Black  

Drag the slider to adjust the value of the Black Setting.  The range is from 0.00 to 0.50.   

Low values will produce a bright image, while high values will produce a darker image. 

Use in combination with the Saturation setting to control dynamic range. 

10.8.4.5 Gamma  

Drag the slider to adjust the value of the Gamma Setting.  The range is from 0.5 to 2.6.   

Low values will produce a whiter image, while high values will produce a darker image. 

10.8.4.6 Return to Previous Setting  

Touching the Return to Previous control, , will return the settings to the values 

when the settings window was opened.  This will not affect Zoom.  

10.8.4.7 Save to Local Default Settings  

Touching the Save to Local control, , will save the current settings as the 

default.  All new procedures will start with these image settings, including Zoom.   

These values will be used when the Return to Local Settings control is touched.   

10.8.4.8 Return to Local Settings  

Touching the Return to Local Settings control, , will load the default local 

settings. 
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10.8.4.9  Return to Factory Settings  

Touching the Return to Factory Settings control, , will load the default settings 

established by the manufacturer. 
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11  Closing Procedures 
At the Close Phase of the procedure, details of the procedure may be reviewed prior to 

committing the scans and analysis to local system memory. 

 

Figure 11-1: Close Phase of Acquisition Mode with the Close Procedure control enabled. 

Details of the procedure setup, collected scans, marks, and screen captures are 

presented for confirmation.  This is an opportunity to review the Setup Phase data or 

delete unwanted scans prior to closing the procedure.   

 

NOTE: If critical information necessary to minimally identify a procedure 
is missing, then the operator will be alerted to return to the Setup 
Phase. 

 

NOTE: If a scan is initiated from the Makoto® Controller, the Acquisition 
Mode will automatically return to the Scan Phase. 

 

If changes are required then touch the ñReturn to scanò or Edit controls, , or touch 

the appropriate phase from the Progress Strip control to edit the procedure. 

Touch the ñClose Procedureò, , confirmation to commit all scans to local 

memory and reset the Acquisition Mode for a new procedure.  
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12  Reviewing and Archiving Procedures 
Previously recorded procedures may be reviewed, archived, edited and deleted in 

Review Mode.   

To enter Review Mode from the Acquisition Mode, touch the Makoto® Mode Toggle 

when there is no active procedure underway. 

 

 

Figure 12-1:  Review Mode showing the Select Phase. 

Upon entering Review Mode the operator is presented with the Select Phase of the 

review workflow.  During this phase the operator will make a selection of procedures 

and scans upon which to perform additional actions.  The operator may choose to edit, 

view, delete or print reports with the selected procedure or scans. 

Scans may also be selected for import into local memory.  
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12.1  Selecting Procedures and Scans 

Procedures and individual scans may be selected for further action within the Select 

Phase of the Review Mode. 

Data contained on the system is arranged into three tables based on information type.  

There is a table for procedures, scans within the selected procedure, and the Marks and 

screen captures within the current scan selection. 

 

Figure 12-2: Select Phase of Review Mode with information lists highlighted. 

Selected procedures may be viewed or have screen capture or Mark Reports printed.  

Checked procedures may be exported and viewed.  They may also have their screen 

captures printed or Mark Reports printed if the checked procedure is also the current 

selection. 

To make a single procedure selection, touch any point within a single row of procedure 

information within the Procedure List.  The selected procedure will become the current 

selection. The scans within that procedure will appear in the Scan List.   

Touch the check boxes to select multiple procedures for exporting data as a batch from 

the system. 

 

NOTE: Procedures will be ordered with the most recent procedure date 
at the top of the list by default. 
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NOTE: Scans will be ordered in chronological order by default with the 
earliest scan at the top of the list. 

 

NOTE: Touch the column headers in the Procedure and Scan Lists to 
re-order the information. 

 

NOTE: For a checked procedure, all scans contained will be checked by 
default. 

 

To make multiple procedure selections, touch the check box next to the information 

about the desired procedure.  Remove procedures from the multiple selection by 

touching the check box again. 

NOTE: Custom Export is only available for a single procedure. 

 

12.1.1 Scan History 

Updates made to scans after the procedure completes will be recorded in the Scan 

History.  This will include changes to Scan Name, Mark additions or deletions, and 

Export or Archive actions. 

 

12.1.2 Filtering Procedure List 

The catalogue of saved procedures may become long between routine archiving and 

removal of data from the system.  Use a filter term to reduce the displayed number of 

entries within the procedure list to facilitate selection.  

 

  

Figure 12-3: Select Phase with Filter applied to the Procedure and Scans lists for entries containing ñSampleò. 
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Enter a short amount of text within the filter control, the list will be reduced to a more 

manageable number of entries.    

The system will search all Procedure ID, Patient Names, Patient ID, Physician Names, 

Catheter Lot Numbers, Scan Names, or Scan Notes for these characters. 

Touch Clear, , to return to the complete procedure listing. 

 

12.1.3 Edit Procedure 

The procedure and patient information may be edited to correct or change information.  

In the procedure list with the current selection, touch the Edit icon, , to open the edit 

procedure prompt. 

The current procedure details will show in the Edit Procedure prompt.  Use the available 

controls to update the fields.   

 

 

Figure 12-4: Select Phase with the Edit Procedure window open. 
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Touch ñSaveò, , to commit the changes and close the prompt.  Touch ñCancelò, 

, to close the prompt without saving the changes.  

 

NOTE: Edits made to the procedure will affect all scans associated with 
the procedure on the system.  This includes unchecked scans. 

 

NOTE: View the procedure to edit scan details within the selected 
procedure. 

 

 

12.1.4 Print Report  

Comprehensive reports for single or multiple procedure selections may be printed from 

the Makoto® Intravascular Imaging System with a configured compatible printer. 

 

NOTE: Contact your local Sales Representative or Infraredx® Customer 
Service for more information about compatible printers and 
configuration. 

 

Comprehensive reports will contain a summary of all the scans performed in a 

procedure including regions created and Marks and measurements performed.  Print a 

comprehensive report by selecting a procedure by checking the box next to the entry in 

the procedure list, and then touch the Print Procedure Report control, . 
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Figure 12-5: Select Phase with Print Mark Report control highlighted. 

 

Selecting a Mark or Screen Capture and touching Print, ,  will send a one page 

Mark Report or the screen capture to the printer. 

 

NOTE: The content of a Mark Report is contained within the 
Comprehensive Report for the procedure. 

 

12.1.5  Viewing  

To view, edit, analyze and delete scans contained with the currently selected procedure 

touch the ñViewò control, .  This will load all the scans from the currently selected 

procedure into the View Phase of Review Mode. 

The procedure and scans may be navigated, viewed, analyzed, edited and deleted in a 

manner similar to the Scan Phase of Acquisition Mode.   

See Section 10 Reviewing, Measuring, and Annotating Scans for more information and 

guidance. 
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Figure 12-6: View Phase of Review Mode. 

 

NOTE: Changes to Marks, regions, measurements, and annotations 
during the View Phase will become part of the saved procedure 
data when returning to the Select Phase. 

 

Touch Select, , in the Progress Strip control or the Makoto® Mode Toggle 

control to return to the Select Phase of Review Mode. 

 

12.2 Exporting and Archiving 

The Makoto® Intravascular Imaging System provides several methods and formats for 

exporting data from the system.  There are two configurable expedited methods for 

exporting and one method for a customized export. 

Single or multiple procedure selections may be exported from the system for the 

purposes of archiving or other use.  After making the desired procedure selections, use 

the Export Destination controls to initiate the data transfer. 
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Figure 12-7: Select Phase with Export Destination controls highlighted. 

 

Upon completion of the export the Scan List will update with the archive destination in 

the Archive Status column. 

 

12.2.1 Configuring Export Destinations 

Default export formats and compression can be configured for the PACS and 

Removable Media (USB/DVD) destinations.   

Please see Sections 13.4 and 13.9 for more information on how to configure these 

defaults. 

 

12.2.2 PACS Export 

 

WARNING 

Ensure that cables originating from or connecting to the Makoto® 
Intravascular Imaging System lay flat on the floor. 

 

Data from the Makoto® Intravascular Imaging System may be stored in the hospital 

PACS system if the systems have been properly configured.  PACS systems will accept 

data that has been formatted using the DICOM standard. 
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