


 

The Knee replacement Surgery Nav�gat�on System �s 

developed by Zeugma, �s an advanced robot�c 

ass�sted surg�cal nav�gat�on system des�gned to 

�mprove the prec�s�on and accuracy of knee 

replacement surger�es. It �ntegrates preoperat�ve 

plann�ng, �ntraoperat�ve nav�gat�on, and robot�c 

ass�stance to enhance pat�ent outcomes.
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1. Br�ef Introduct�on



2. Advantages of Nav�gat�on System
     

 

 

 Real-T�me Surg�cal Gu�dance   
Prov�des 3D v�sual�zat�on for 
prec�se �mplant al�gnment.     

 

 Improved Accuracy  
Ensures m�ll�meter level prec�s�on
�n bone cuts and �mplant pos�t�on�ng.     

 

 Reduced Var�ab�l�ty  

Standard�zes procedures,m�n�m�z�ng surgeon
dependent errors.

   - 

 

 Faster Recovery & Better Longev�ty 
Properly al�gned �mplants lead to less wear and 
tear, extend�ng �mplant l�fe

 

 

 



 

 

 
 

 
 

 
NIR Op�cal Tracking System 

NIR Op�cal Tracking System

Robot Arm

Control Center

The binocular camera captures 

the posi�on of the pa�ent and 

the robo�c arm in real �me 

with near-infrared light.
So�ware in the control 

center to assist doctors

surgical naviga�on.

High Accuracy: 0.08mm RMS

VISION-R

 Surgery Nav�gat�on System

 

Six degrees of freedom robo�c arm, equipped 

with a force sensor that allows to manually move 

the robo�c unit to the desired loca�on by 

measurement of forces exerted at the end of the 

arm and a compensa�on principle.

3.1 Component of Nav�gat�on System   
 

 Ma�n Hardware



  

Bone Reference Frame
 

Ensure sprec�se al�gnmentand 

pos�t�on�ng of surg�cal �nstruments 

and �mplants relat�ve to the

pat�ent’sanatomy.

   

 

     

Electr�c Dr�ll

For �nstall�ng remov�ng 

lag screws.   

 

Probe and Cal�brat�on 
tool
W�th markers attached �s used

to collect anatom�cal 

data, reg�ster landmarks, 

and ver�fy al�gnment .

   

 

Osteotomy Ver�ficat�on 
Plate

To ver�fy the accuracy of the 

osteotomy surface and ensures 

the bone cuts are made 

prec�sely accord�ng to the 

preoperat�ve plan, 

help�ng to ach�eve proper 

�mplant 

fit and al�gnment.

    

    

 

3.2 Components of Nav�gat�on System

Accessor�es



 

 

Gu�dePlate  

It serves as a fixed reference 

structure to gu�de bone resect�ons 

and ensure opt�mal al�gnment of 

the knee �mplants.

    

 

Wrenches
 

For �nstall�ng/remov�ng 

the Reference p�ns.
   

 

FootPedal
  

It allows hands-free 
execut�on of spec�fic 
commands w�thout 
�nterrupt�ng the surg�cal 
workflow.

  

 

D�sposable Protect�veDrape

To ver�fy the accuracy of the 

osteotomy surface and ensures that 

the bone cuts are made prec�sely 

accord�ng to the preoperat�ve plan, 

help�ngtoach�eveproper�mplantfit 

and al�gnment.

     

 

3.2 Components of Nav�gat�on System

Accessor�es



4.1 Software of Nav�gat�on System

     

1.  Software for Prec�se Pre - Operat�ve lmplant Plann�ng      

 Personal�zed �mplant S�z�ng   

 Prec�s�on �mplant pos�t�on�ng   

 L�mb al�gnment plann�ng   
 

2. Software for �ntraoperat�ve Plann�ng     

 Allows for Opt�mal L�gament Balanc�ng     

 Allows Opt�mal Al�gnment and funct�on     

 

3. Robot�c Arm Ass�sted, Surgeon Controlled, Bone Preparat�on       

 Prov�des safe, Cons�stent, Prec�s�on Bone Cuts.      

 Protects Soft T�ssues, Nerves and Vessels from Injury        
 



 
 

3. Anatom�cal po�nt 
 

4. Prosthes�s 
 

    
7. Gap Assessment 

 

4.2 Software of Nav�gat�on System - flow
  

 

 

 

 

 

   



 
 

 

 

 

 

 

1. User/Pa�ent 
Management 1. User/Pat�ent Management

 
 

   



Preoperat�ve Plann�ng  

 
 
 
 

 

 
Segmenta�on 

• Dicom image analysis 
• Dicom image display 
• Image segmenta�on 

 
3D reconstruc�on 

 
• Bone reconstruc�on 

Preopera�ve Planning process: 

 CT scan before surgery. 

 Segmenta�on: CT data is loaded and process in 

the so�ware. 

 Landmark iden�fied and 3D virtual is created. 

 Pre-plan implant size, alignment, and op�mal 

bone resec�on. 
 

 

2. Image processing 

2. Image process�ng



 

 
 
 

 

 
Anatomical 
Points 
Posi�oning 

• Automa�c posi�oning: 
� Femoral anatomical points 
� Tibia anatomical points 

 
• Supports manual adjustment in 2D/3D 

 
Axis 
posi�oning 

 
• The important axes of the femur and �bia 

can be automa�cally generated through 
anatomical feature points 

 
Registra�on: Ensures that the pa�ent’s real anatomy 

matches the preopera�ve 3D model.  

 Alignment: Helps surgeons posi�on implants or tools with 

millimeter precision. 

 

3. Anatomical point / 
axis loca�on 

Preoperat�ve Plann�ng  

3. Anatom�cal po�nt/ax�s locat�on



 

  

 
 
 
 

 

 
 

 
Prosthesis 

planning 

• Gernerate prosthesis library: can be 

integrated with different brands.  

• Automa�cally recommend planning 

posi�ons 

• Manually adjust prosthesis is allowed 

• Osteotomy surface calcula�on automa�cally 

 
Planning 

genera�on 

 
• Generate the prosthesis plans 

 
The so�ware allows adjustments to: 

 Implant posi�on and size 

 Bone cuts and angles 
 

 

 

4. Prosthesis planning 

4. Prosthes�s plan�ng

Preoperat�ve Plann�ng



 

 
 
 

 

 • Hand-eye calibra�on 

System • Tool registra�on 
Registra�on  

 • Guide plate registra�on 

 
• Reference pin registra�on 

 
 

 
This is the process of aligning the robo�c system’s coordinate system with the 

pa�ent’s anatomy and surgical tools to ensure precise tracking and execu�on 

during knee replacement surgery.  
 

 

 

5. System Registra�on 
  Preoperat�ve Plann�ng

 

5. System Reg�strat�on



6. Bone surface 
Registra�on 

 
 

 
Bone surface 

registra�on 

• Point cloud registra�on algorithm 

(including coarse registra�on and fine 

registra�on) to perform spa�al registra�on 

of CT data and pa�ents 

• Registra�on accuracy verifica�on 

 
Intraoperat�ve

 

 
 
 
  

 
 
 

 
 The surgeon touches mul�ple points on the bone surface using a probe. Then the system 

will match these points with the preopera�ve CT scan.  

 It is for aligning the pa�ent’s real anatomy with the robo�c system’s  virtual model and 

ensures precise implant placement 

 

6. System Reg�strat�on



 
 Enhances So� Tissue Balance – Reduces instability and post-opera�ve pain. 

 Op�mizes Implant Posi�oning – Leads to be�er long-term knee func�on. 

 Improves Accuracy – Real-�me data minimizes surgical errors. 

 Personalized Surgery – Adjustments are tailored to the pa�ent’s specific anatomy. 

 

 

7. Gap Assessment 

 

• By capturing the femoral/�bia reference 

frame, the medial and lateral joint gap 

values when the knee ligaments is flexed at 

90°, the doctor can judge whether the 

current medial and lateral so� �ssues are 

balanced. 

• Manually adjus�ng the posi�on/angle of 

the prosthesis is allowed 

 
 
 

 
Gap 

Assessment 

7. Gap Assessment

Intraoperat�ve



 
Naviga�on 
osteotomy 

• The robot arm drives the osteotomy guide 
to the designated posi�on, and the doctor 
uses an oscilla�ng saw to perform 
osteotomy. 

 
 

 
Verifica�on 

• The results of the osteotomy surface can 
be verified during surgery 

• Trail  implants are installed 
• Clinical accessment 
• Final adjustment 
• Verfify with probe 

 

 
 

 
 

 

 Higher Surgical Precision&Improved Implant Fit & Alignment . 

 With the intraopera�ve plan,doctor guides the robo�c cu�ng tool 

(a precision saw) connected to the end of a robo�c-arm across the 

bone surfaces, removing the planned volume of bone resec�on.

 The system ensures precise depth, angle, and alignment during

cut. 

8. Naviga�on osteotomy 
and verifica�on 

8 Gap Assessment

Intraoperat�ve



 
 
 

 
 
 

 

 

 

 

 

 

Why Choose Zeugma ? 

Zeugma prov�des a custom�zed OEM solut�on. 

Zeugma prov�des the h�gh-accuracy track�ng system for surg�cal 
robots. 
Zeugma prov�des software serv�ces for faster Development and 
Reduc�ng R&D t�me for manufactures by up to 50%. 

Zeugma prov�des h�ghly cost effect�ve. 

Global Standarts : CE, and ISO13485 

Custom�zed Software - Integrated w�th the c�lent's �nstruments/ 
�mplants. 

5 Summary



www.z�med.com.tr


