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MOTIVAIMAGINE 3D TECHNOLOGY

INTRODUCTION

For more than 25 years, plastic and cosmetic surgery practices have 
used patient imaging as a means of communication. 

Starting with simple photographs used primarily for visual analysis 
and record keeping, which in time became educational and 
consultative tools. 

By analysing a catalogue of past surgeries, looking for examples 
of procedures achieved with physically similar patients, certain 
subjective assumptions could be made about how a procedure 
would affect an individual.

During a consultation, this data could then be used to build 
confidence in an outcome and help the patient with their education 
and the informed decision-making process. 

In addition to this, another common technique used to bridge the 
gap between the patient’s desired aesthetic form and the surgeon 
understanding, was a sample photograph of a model or celebrity 
cut from a magazine. This approach allowed the patient to present 
their aspirations to the surgeon, but offered little means for the 
surgeon to replicate this with the patient’s physical form.   

Historically, these techniques have played an important role 
within the practice workflow. They establish the practice’s track 
record, exhibit success and build confidence in the patient’s mind. 
Aspirations can at last be communicated.

This imaging workflow was reinforced using physical examination 
and in-depth critique of the patient’s body. Sizing bras and fillers 
were employed to bring context to the discussion, as an attempt to 
bring the patient’s physiology into the discussion. 

However, they are limited when compared with new innovations in 
imaging and analysis. 

More recently, 2D morphing of the image using software like 
Photoshop has been used to manipulate the image and depict 

what may happen in surgery. Such techniques however, are not 
designed specifically for patient consultation. They represent 
postoperative results on a generic level only and do not account 
for the individual’s unique physiological characteristics – age, skin 
type, bone structure muscle and fat ratios. The resulting prediction 
therefore, is not a true representation of what the patient will 
look like after surgery; rather it is an approximation, based on a 
“photograph” of the patient’s body, with the intention of instilling 
confidence in the patient’s decision and providing an idea of what 
she or he will look like after surgery. 

Many years of clinical research coupled with new and innovative 3D 
capture technology has resulted in an emerging trend towards 3D 
imaging. This technique enables surgeons to capture the patient’s 
body as a 3D data set, incorporating both anatomical measurement 
and photorealistic accuracy. This technology is useful for analysis 
and record keeping, but it does not answer the patient’s question 
of ‘what will I look like post surgery?’.

Taking breast surgery as an example, the surgeon can select and 
position implants directly from the manufacturer’s catalogue and 
accurately show the patient what her own body will look like after 
surgery.  

Unlike other available methods, this technique uniquely utilizes 
the patient’s own physiological characteristics to accurately portray 
postoperative, 3D images of their own body. Algorithms calculate 
the effect of the implant on the patient’s own body, based on their 
particular physiological characteristics, resulting in an anatomically 
accurate, photorealistic simulation. 
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THE AIMS

By incorporating the AX3 3D Simulation into a practice workflow, 
our aim is to give surgeons, patient coordinators and patients the 
following benefits;

Put patient at ease 

• Patient clothed

• Comfortable environment

• Builds trust

Educate the Patient

• Surgical techniques

• Available Implant choices 

• Possible scarring

• Potential benefits and risks

• Impact of size on their physique

Build Confidence in the Outcome

• Demonstrate skill and experience

• Accurately demonstrate the outcome of a particular 
choice

• Set and agree expectations

• Examine outcome from any angle

Facilitate dialog by;

• Objective discussion 

• Visually analyze and describe issues such as 
asymmetry and ptosis

• Critique a detached image rather than their own 
naked body 

Ease / expedite Decision Making by;

• Displaying multiple outcomes for discussion

• Explain small volume changes

• Demonstrate optional refinements

Quantify measurements

• Assist in planning surgery

• Selection of appropriate devices 

• Quantify Asymmetry

Patient Choice

• Making the right decision first time

• Reducing revision surgery rates
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THE TECHNIQUES

How 3D Simulation For Breast Augmentation Works

Phase 1: Image Capture and 3D Reconstruction

3d Capture Using CCT® 

CCT® is a harmless light based methodology, pioneered and 
patented by Siemens Technology Accelerator GmbH, capturing 
all the required 3D depth data in a single exposure, by utilizing a 
specific pattern of colour-coded stripes projected over the patients 
Torso or Face. This technique allows for a fast and reliable capture 
cycle. 

Unlike other methods of 3D data capture, CCT® can operate with 
a single camera projector pair, creating a system with minimal 
reliance on complex hardware.

The AX3 XS-400 system uses 4 of these camera projector pairs. This 
allows a data set covering 180º to be captured in one command.  
The data acquisition takes less than 1 second to complete.

CCT® also produces high sample counts, requiring 4 pixels per 
colored stripe to return a measurement that is accurate to 0.5mm 
(over a 1m subject to focal plane distance).

CCT® therefore provides a simple method of 3D data acquisition 
to produce an Anatomical accurate and realistic 3D Model of the 
patient’s Torso or Face.

PHASE 2: SELECTION AND MEASUREMENT

Defining the Breast

The selected area can be adjusted after the points have been 
plotted, by clicking and dragging the points around the model.

The software calculates and stores a table of these measurements 
for future reference.

Completion of the selection phase allows the operator to proceed 
to the simulation section.

From within the AX3 Software Simulation 
Application, the first phase of creating a Breast 
Augmentation simulation is to create a natural 
selection with realistic measurement points and 
appropriate tissue coverage. This operator-
driven step is crucial in delivering a realistic 
simulation. The operator has the facility to 

define the breast tissue that will be affected during simulation. 

The software guides the operator member to click on a series 
of points on the 3D image that denote key landmark points that 
are used, industry wide, to assess breast proportions and tissue 
factors. The software automatically converts these measurement 
points into a selection of the breast i.e. the tissue that is going to 
be affected by the simulation.

The first action required of the operator is to 
access the patient’s breast type and set the TBS 
slider appropriately.

The TBS™ control slider is a simple scale 
slider that indicates on one side, a firm breast 
envelope with hard parenchyma and at the 
other side, a loose skin envelope with soft or 

fatty parenchyma. The slider has 5 positions between either ends 
of the scale. By using standard widely known techniques, such as 
stretch and pinch tests, the operator can translate their physical 
examination of the breast tissue into their simulation via the TBS™ 
slider.

When this is set on the GUI TBS™ , physics parameters are altered 
to account for the tissue type, i.e. the spring elasticity values and 
the volume preservation forces within the simulated breast and the 
surface spring values are also altered to lift the nipple if required.

Using the 3D Model, there is no limit on the 
amount of simulations that the operator can 
produce. The simulations will show the patients 
Torso with different implant sizes and shapes, 
Anatomical or Round Silicon; this will lead to 
discussions between the doctor and patient 
about the correct implant for them. To help 

facilitate these discussions, here is a Comparison function within 
the software that allows up to 6 simulations to be shown side-by-
side to highlight the differences.

The full range of implants, from all major 
Implant Manufacturers are available for 
inclusion in the simulation. Each implant in 
the catalogue is different. Volume and Shape 
have been carefully modeled to give the most 
accurate representation of the device under 
postoperative conditions.

Anatomical implants have a gently sloping upper pole in contrast 
to the round silicon and round saline ranges, which have much 
more upper pole fullness.

The full range of implants, from all major Implant Manufacturers 
are available for inclusion in the simulation. Each implant in the

PHASE 3: SIMULATION – DEFINING THE PARAMETERS

Profiling TBS™

Implants

Choosing from the Implant Catalogue
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By clicking on the depiction of the implant 
in the 3D window, the operator can adjust 
its position by dragging it around within the 
selected area. This allows fine adjustment to be 
made to the fill distribution; TBS™ will run after 
every movement compensating for the change.

These tools allow an element of subjective 
control that allows the operator to account 
for their own style of surgery. Increases to the 
upper and lower pole, alter the shape or the 
simulation. The nipple lift control helps correct 
the nipple position for pseudo ptotic cases, and 
can be used to simulate a crescent incision lift.

The medial / lateral rotation of the implant can 
be adjusted to compensate for the contour 
of the rib cage, (an area that can only be 
approximated in the simulation software). Using 
the rotation slider has the effect of forcing the 
fill either laterally or medially and can be used 
to increase the cleavage or correct the nipple 

position.

catalogue is different. Volume and Shape have been carefully 
modeled to give the most accurate representation of the device 
under postoperative conditions.

Anatomical implants have a gently sloping upper pole in contrast 
to the round silicon and round saline ranges, which have much 
more upper pole fullness.

Selection of an implant is very straight-forward. Choosing the 
Manufacture will display their Implant Ranges and from within 
the required range, the appropriate implant can be selected by 
filtering on Volume of Base Width.

When an implant has been selected, it will be automatically 
placed at its optimal position within the breast selection, i.e. 
centrally behind the nipple and with its base resting just above the 
inframamory create (IMF). TBS™ will automatically be initiated at 
this point to create the simulation, and the breast tissue selection 
will undulate as its starts to fill.

Implant Placement

Implant Rotation

Simulation Refinement Tools
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ACCURATE SIMULATIONS WITH TBS™– TISSUE BEHAVIOUR 
SIMULATION

TBS™ is the AX3 proprietary physics engine that has been 
specifically designed to facilitate the real-time simulation of tissue 
characteristics and behaviors after surgical procedures. Currently 
it allows a ‘rigid body’ implant to be placed inside a ‘soft body’ 
breast selection, and using a physics-solving algorithm, works out 
the shape and volume change created. However, this is the tip of 
the iceberg in terms of its potential application. It is intended that 
TBS™ will form the basis of many of our forthcoming simulation 
applications. 

What is TBS™?

mark and above the lateral and medial mark can be classified as 
pectoralis, muscular tissue.

The ability to identify and address these regions allows TBS™ to 
invoke differing parameters for each. For example, the area defined 
as firm glandular tissue will compress less than the fatty regions 
defined as parenchyma, thus the volume of the tets in this region 
will have a greater preservation force applied to them. 

Similarly, the skin on the lower pole is typically less elastic than 
on the upper pole in a younger woman pre-pregnancy, however 
this isn’t the case for older subject or those who have had multiple 
children, so the TBS™ algorithm can account for this by either 
keeping the spring forces taught for the younger breast or allowing 
them to stretch for the older patients.

AX3 3D Reconstruction and Simulation

The AX3 is not restricted to capturing and simulating 3D 
reconstructions of the Torso. The products can also capture 
and reconstruct 3D Faces and provides tools that will simulate 
most facial surgical procedures, using techniques as previously 
described.

About AX3 Technologies LLC

AX3 Technologies LLC acquired Axis Three Ltd. in 2013. Founded 
in 2003, Axis Three redefined the aesthetic consultation experience 
by providing precise, easy to use, 3D, patient simulation tools that 
generated anatomically accurate images.  

The AX3 Technologies LLC product - Axis Three - combines the 
scientifically proven, TBSTM engine with patented CCTTM, 3D 
imaging technology to deliver unprecedented patient confidence.  
AX3 Technologies LLC is dedicated to understanding customer 
needs and exceeding expectations. 

AX3 Technolgies LLC is the only company wholly dedicated to 
the research and development of science-based tissue behavior 
simulation solutions.

TBS™ uses the ‘Penalty 
Method” to solve the soft 
body requirements of tissue 
simulation.

The portion of the patient’s 
mesh denoted as breast 
tissues during the selection 
phase, is closed off at the back 
to create a volumetric solid. 
This is then internally divided 
using a Tetrahedronalisation 
algorithm. This essentially splits 
the internal cavity into pyramid 
shaped sections. Each of these 
tetrahedronalised sections (tets) 
represents a closed volume 
region, and each of the 6 edges 
created by the tet regions, 
create elastic or spring force. 
The junctions of these regions 
(4 per tet) represent mass nodes 
and can be given weight (or 
resistance).

This process allows us to build 
an understandable structure 
from the shell mesh that the 
raw scan provides. Using this 
structure and information from 
the plotted landmark selection, 
TBS™ is able to identify and 
approximate the regions of the 
breast tissue, both internally and 
externally.

The external surface of 
the breast model can be 
automatically classed as skin; 
the upper and lower pole can be 
identified given the placement 

of the nipple. Likewise, the internal regions can be approximated; 
the tets directly behind the nipple and areola landmarks can be 
denoted as glandular tissue, and tets close to the upper pole
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Motiva USA
221 E 59th St #2, New York, NY 10022, USA
motivausa@establishmentlabs.com

Motiva European Distribution Center
Sint Jansveld 11A, 2160 Wommelgem, BELGIUM
info@edcmotiva.com
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