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Abstract



          
Objective Computer-aided design and manufacturing (CAD/CAM) implants are fabricated based on volumetric analysis of computed tomography (CT) scans and are routinely used for the reconstruction of orbital fractures. We present three cases of patients with sphenoorbital meningiomas that underwent tumor resection, orbital decompression, and orbital reconstruction with patient specific porous titanium or acrylic implants in a single procedure.



          
Methods The extent of bone resection of the sphenoorbital meningiomas was planned in a virtual three-dimensional (3D) environment using preoperative thin-layer CT data. The anatomy of the orbital wall in the resection area was reconstructed by superimposing the contralateral unaffected orbit and by using the information of the neighboring bony structures. The customized implants and a corresponding craniotomy template were designed in the desired size and shape by the manufacturer.



          
Results All patients presented with a sphenoorbital meningioma and exophthalmos. After osteoclastic craniotomy with the drilling template, orbital decompression was performed. Implant fitting was tight in two cases and could be easily fixated with miniplates and screws. In the third patient, a reoperation was necessary for additional bone resection, as well as drilling and repositioning of the implant. The postoperative CT scans showed an accurate reconstruction of the orbital wall. After surgery, exophthalmos was substantially reduced and a satisfying cosmetic result could be finally achieved in all patients.



          
Conclusions The concept of preoperative 3D virtual treatment planning and single-step orbital reconstruction with CAD/CAM implants after tumor resection involving the orbit is well feasible and can lead to good cosmetic results.




        
[bookmark: N10EF8]
Keywords

CAD/CAM implants - 
single-step - 
meningioma - 
orbital decompression - 
craniotomy
      




 

[bookmark: ]

[bookmark: N110BB]
	
References


	
[bookmark: JR180248-1]1 

Scarone P, 


Leclerq D, 


Héran F, 


Robert G. 

Long-term results with exophthalmos in a surgical series of 30 sphenoorbital meningiomas. Clinical article. J Neurosurg 2009; 111 (05) 1069-1077 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-2]2 

Ringel F, 


Cedzich C, 


Schramm J. 

Microsurgical technique and results of a series of 63 spheno-orbital meningiomas. Neurosurgery 2007; 60 (04) (Suppl. 02) 214-221 , discussion 221–222 





PubMedGoogle Scholar





	
[bookmark: JR180248-3]3 

Cannon PS, 


Rutherford SA, 


Richardson PL, 


King A, 


Leatherbarrow B. 

The surgical management and outcomes for spheno-orbital meningiomas: a 7-year review of multi-disciplinary practice. Orbit 2009; 28 (06) 371-376 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-4]4 

Sahoo N, 


Roy ID, 


Desai AP, 


Gupta V. 

Comparative evaluation of autogenous calvarial bone graft and alloplastic materials for secondary reconstruction of cranial defects. J Craniofac Surg 2010; 21 (01) 79-82 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-5]5 

Zimmerer RM, 


Ellis III E, 


Aniceto GS. 

, et al.  A prospective multicenter study to compare the precision of posttraumatic internal orbital reconstruction with standard preformed and individualized orbital implants. J Craniomaxillofac Surg 2016; 44 (09) 1485-1497 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-6]6 

Heissler E, 


Fischer F-S, 


Bolouri S. 

, et al.  Custom-made cast titanium implants produced with CAD/CAM for the reconstruction of cranium defects. Int J Oral Maxillofac Surg 1998; 27 (05) 334-338 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-7]7 

Saringer W, 


Nöbauer-Huhmann I, 


Knosp E. 

Cranioplasty with individual carbon fibre reinforced polymere (CFRP) medical grade implants based on CAD/CAM technique. Acta Neurochir (Wien) 2002; 144 (11) 1193-1203 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-8]8 

Klein M, 


Glatzer C. 

Individual CAD/CAM fabricated glass-bioceramic implants in reconstructive surgery of the bony orbital floor. Plast Reconstr Surg 2006; 117 (02) 565-570 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-9]9 

Groth MJ, 


Bhatnagar A, 


Clearihue WJ, 


Goldberg RA, 


Douglas RS. 

Long-term efficacy of biomodeled polymethyl methacrylate implants for orbitofacial defects. Arch Facial Plast Surg 2006; 8 (06) 381-389 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-10]10 

Wehmöller M, 


Weihe S, 


Rasche C, 


Scherer P, 


Eufinger H. 

CAD/CAM-prefabricated titanium implants for large skull defects—clinical experience with 166 patients from 1994 to 2000. Int Congr Ser 2004; 1268: 667-672 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-11]11 

Eufinger H, 


Wehmöller M. 

Individual prefabricated titanium implants in reconstructive craniofacial surgery: clinical and technical aspects of the first 22 cases. Plast Reconstr Surg 1998; 102 (02) 300-308 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-12]12 

Huang GJ, 


Zhong S, 


Susarla SM, 


Swanson EW, 


Huang J, 


Gordon CR. 

Craniofacial reconstruction with poly(methyl methacrylate) customized cranial implants. J Craniofac Surg 2015; 26 (01) 64-70 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-13]13 

Özcan M, 


Hämmerle C. 

Titanium as a reconstruction and implant material in dentistry: advantages and pitfalls. Materials (Basel) 2012; 5 (09) 1528-1545 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-14]14 

Choudhry OJ, 


Christiano LD, 


Arnaout O, 


Adel JG, 


Liu JK. 

Reconstruction of pterional defects after frontotemporal and orbitozygomatic craniotomy using Medpor Titan implant: cosmetic results in 98 patients. Clin Neurol Neurosurg 2013; 115 (09) 1716-1720 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-15]15 

Lieger O, 


Richards R, 


Liu M, 


Lloyd T. 

Computer-assisted design and manufacture of implants in the late reconstruction of extensive orbital fractures. Arch Facial Plast Surg 2010; 12 (03) 186-191 





PubMedGoogle Scholar





	
[bookmark: JR180248-16]16 

Fan X, 


Zhou H, 


Lin M, 


Fu Y, 


Li J. 

Late reconstruction of the complex orbital fractures with computer-aided design and computer-aided manufacturing technique. J Craniofac Surg 2007; 18 (03) 665-673 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-17]17 

Carolus A, 


Weihe S, 


Schmieder K, 


Brenke C. 

One-step CAD/CAM titanium cranioplasty after drilling template-assisted resection of intraosseous skull base meningioma: technical note. Acta Neurochir (Wien) 2017; 159 (03) 447-452 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-18]18 

Gerbino G, 


Bianchi FA, 


Zavattero E, 


Tartara F, 


Garbossa D, 


Ducati A. 

Single-step resection and reconstruction using patient-specific implants in the treatment of benign cranio-orbital tumors. J Oral Maxillofac Surg 2013; 71 (11) 1969-1982 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180248-19]19 

Jalbert F, 


Boetto S, 


Nadon F, 


Lauwers F, 


Schmidt E, 


Lopez R. 

One-step primary reconstruction for complex craniofacial resection with PEEK custom-made implants. J Craniomaxillofac Surg 2014; 42 (02) 141-148 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.81.234.231
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  