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Success Story / Simulation heals – Bite resistant despite jaw defect 

Preprosthetic – 
biomechanical  
simulation of implants 
Learn how Simq is helping KLS Martin Group to provide customized and functionally stable 

immediate rehabilitation to patients with insufficient bone and soft tissue.
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The task 

Solid and functional teeth mean quality of life. When 

teeth are lost, there are various ways to replace them. 

However, conventional treatment methods are often 

no options, especially for patients with severe malfor-

mations, defects after tumors or accidents. 

In order to nevertheless create fixed dentures, a func-

tionally stable one-piece framework is implanted into 

which the denture is placed. To exclude complica-

tions regarding stability, anchoring and strength and 

to obtain proof of the durability of the patient-specific 

implant, the situation in the patient must be checked 

under biomechanical load conditions. 

 

The solution 

In order to be able to offer the affected patients a 

quick and safe solution for fixed dentures, a segmen-

tation from CT data and a simulation of the individual 

patient situation was first performed postoperatively 

to calculate the forces and loads occurring in the 

maxilla (Figure 1). The damage behavior, failure cri-

teria and safety factors are evaluated according to 

the FKM guideline. In addition, a comparative check 

of the strength of a patient-specific implant with a 

physically tested variant is performed. 

 

 

 

The result 

The products can be demonstrably improved by bio-

mechanical simulation of the implants’ behavior – to 

the benefit of the patient. The practitioner gets an in-

sight into the functionality of the implants in the func-

tionally stable situation before the intervention and 

can supplement his technical file (device history file) 

with objective results from the comparative simula-

tion study. The recommended actions from the sim-

ulation allow the implant to be inserted in such a way 

that inflammation and a possible implant loss result-

ing from this (stress shielding) can be ruled out       

(Figure 2).   

 

 

„At KLS Martin, we have dealt with the potential and possibilities of simulation in 

relation to our products at an early stage. In the meantime, simulation has become 

the standard for supporting the creation and maintenance of technical documenta-

tion for our products. It saves us a lot of time and money compared to conven-

tional methods such as test bench, animal, ex-vivo or human testing. “ 

 

Frank Reinauer /  

Head of Innovations and Production Biomaterials / KLS Martin Group 

 

 

 

 

Figure 1: Simulation of patient-specific load  

                 conditions 
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In addition, the practitioner receives proof of the 

functionally stable anchoring and sufficient strength 

of the highly stressed individual implant in the pa-

tient. 

The patient can thus look forward to a tested, durable 

implant and fixed teeth after just six weeks.

Figure 2: Fitted implant  

About the customer 

The KLS Martin Group is an internationally active 

group of companies for innovative medical tech-

nology in almost all areas of surgery. With their 

innovative medical technology solutions such as 

implant systems, high-frequency surgical devices, 

surgical lasers, sterilization containers, surgical 

lights, surgical instruments as well as individual 

OR solutions, they have set new standards many 

times. 

 

About Simq 

The company was founded in 2014 and is part of 

the CADFEM Group. Simq’s products and services 

enable medical device manufacturers, clinicians 

and medical staff to practically apply numerical 

simulation and use it for more effective and safer 

patient care. 

Simq is committed to the standardization and 

broader application of in silico medicine as part 

of the Avicenna Alliance, thereby ensuring safe, 

affordable and cost-effective healthcare. 

 

Your contact 

 

Dipl.-Ing. Alexander Volf  

CTO 

 

+49 8092 7005 16 

avolf@simq.de 

 

 

 

Simq is a certified simulation service provider and software manufacturer in 

the field of medicine and medical technology and is one of the pioneers of in 

silico medicine. 

 


