Supplementary Data

A step-by-step guide for in-house Blender-based free
fibula flap planning



General considerations




Principles — fibula positioning

Apex capitis _—7,

of A. fibularis
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* Pedicle always lingually

Margo anterior
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Principles — cutting guides

* Fibula
* Margo anterior as guiding rim
* “dog bone like” design
* Drilling holes

* Mandible
» Extraoral resection: single guides or one block guide
* Intraoral resection: block guide and slit
* Drilling holes



Blender — important commands

* Obejct Mode

* Select and deselect
* “S” - scale
* Add Modifier - Boolean operation -2 Intersect/Difference/Union

» Edit Mode
 ctrl+R -> subdivide
* Movements of points, lines or areas



Begin planning




Start — import
* Import STL file

e Command: Transform —
Geometry to Origin

BoolTool Operators  Shift Ctrl B
AtC
ShowHide

Game
Quick Effects
Animation

Track
Constraints
Relations
Make Links.

Move to Layer
Loin

Duplicate Linked
Duplicate Objects

Snap
Group
Parent
Apply
Clear
Mirror

Delete.

UndoRedo

@ Object Mode

GrabMove
Rotate
Scale 5

To Sphere Shift AltS
Shear Shift Ctrl Alt S
Bend Shift W
PushvPull

Move Texture Space Shift T
Scale Texture Space Shift At T

Align to Transform Orientation

Origin to Geometry

—_—mmm

Blender
Version 2.79 (2.79 2018-09-10, Blender Foundation)

Set the object's origin, by either moving the data, or set to center of data, or use 3D cursor:

Origin to 3D Cursor
Origin to Center of Mass (Sur
Origin to Center of Mass (Vol

Randomize Transform
Align Objects

bject geometry to

Jbic

t origin




Start — orientation g

Version 2.79 (2.79 2018-09-10, Blender Foundation)

* Model orientation with Numpad numbers 1, 3 and 7




Define cutting planes i~

Version 2.79 (2.79 2018-09-10, Blender Foundation)
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+ Shift+A: Add Cube T e i

* Cube’s depth 0.1 mm

struct a cube mesh.
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Define cutting planes .

e Shift+A: Add Cube
* Cube’s depth 0.1 mm
* Position cutting plane

* Duplicate cutting plane




Define fibula positions

Blender Render 4| A ® ) EBIF | BlenderRender 4| @
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Simulate fibula positions = Neomandibula

Blender Render 4| A @ K e I’ Blender Render 4 D
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General principles of cutting guide design




Cutting guides — Design -

Version 2.79 (2.79 2018-09-10, Blender Foundation)

Shift+A:
add Cube

Cube
orientation

Ctri+R:
subdivide

Modify form
manually
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Cutting guides — Design

Shift+A:
add Cube

Cube
orientation

Ctri+R:
subdivide

Modify form
manually
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Cutting guides — Design

Object Shift+A:
Mode add Cube

Object Cube
Mode orientation

Edit Ctrl+R:
Mode subdivide

Modify form
manually
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Cutting guides — Design

Object Shift+A:
Mode add Cube

Object Cube
Mode orientation

Edit Ctrl+R:
Mode subdivide

Edit Modify form
Mode manually
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Cutting guides — Boolean 1n Object Mode

* Mark cutting guide
Add Modifier 2 B

BO 0 lean & Data Transfer %, Array K Armature ¥ Cloth

sh Cache @ Cast ® Collision
1=l Mesh Sequence Cache £ Corrective Smooth €/ Dynamic Paint
2 Build ! ¥ Expl .
Add a procedural operation/effect to the active object: Boolean
&Y UV Project Decimate
&Y UV Warp Edge Split ook @ Ocean

& Vertex Weight Edit Mask placian Smooth % Particle Instance

& Vertex Weight Mix Mirror I=i Laplacian Deform % Particle System
# Vertex Weight Proximity D Multiresolution Lattice & Smoke
Remesh 121 Mesh Deform % Soft Body
¥ screw Shrinkwrap
b Skin Simple Deform
Solidify Smooth
Subdivision Surface 121 surface Deform
&) Warp
A Wave

Add Modifier
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Cutting guides — Boolean in Object Mode

e Mark cutting guide =2
Add Modifier 2

Boolean
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Cutting guides — Boolean in Object Mode

e Mark cutting guide =2
Add Modifier 2

Boolean

* Difference (guide -
mandible) = Apply
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Cutting guides — Boolean in Object Mode

e Mark cutting guide =2
Add Modifier 2

Boolean

* Difference (guide -
mandible) = Apply
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* Boolean operations for
mandibular and fibular
cutting guides
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Cutting guides — Labelling -

* Shift+A — Text

@ Suface
o Metaball
" —

K Amatur add a text object to the scene.

1 Lattice
A Empty
) Speaker
. Camera
€ Lamp
%, Force Field

Group Instance




Cutting guides — Labelling
o Shift+A — Text

* Edit Mode: Modify text
e Extrude

e Position

 Transform Text into
Mesh:
o Alt+C — Curves intro
Mesh

 Boolean: Difference
guide-text mesh
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Cutting guides — Labelling

Version 2.79 (2.79 2018-09-10, Blender Foundation)

 Shift+A — Text
* Edit Mode: Modify text
* Extrude

e Position
e Transform Text into
Mesh:
e AIt+C — Curves intro
Mesh

 Boolean: Difference
guide-text mesh
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Cutting guides — Labelling -

e Shift+A — Text

* Edit Mode: Modify text
e Extrude

* Position

* Transform Text into ? oo J

Mesh: : P oy e

* Alt+C — Curves intro gy
Mesh
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Cutting guides — Labelling
e Shift+A — Text

* Edit Mode: Modify text
» Extrude

* Position

* Transform Text into
Mesh:

o Alt+C — Curves intro
Mesh

* Boolean: Difference
guide-text mesh
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