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GIRIŞ

Üç boyutlu baskı teknolojisi, cerrahlar tarafından etkileyici bir oranda ve çok 
çeşitli uygulamalarda benimsenmiştir. İnsan anatomisinin ameliyat edilebilen 
hemen hemen her parçasının basılmış bir 3D modeli vardır. Dahası, cerrahlar 
hastaya özgü anatomik modelleri basmanın ötesine geçerek implantlar, protezler, 
harici fiksatörler, splintler, cerrahi aletler ve cerrahi kesme kılavuzları gibi hastaya 
özgü tıbbi donanımları basmaya başladılar.

3D baskı teknolojisi, ameliyat öncesi planlama için alternatif bir araç olarak 
cerrahi disiplinlerde yerini almış olsa da, hala rutin olarak kullanılmamaktadır. 
Çoğu 3D modeller düşük maliyetli olması ve modellerin basit yapısından dolayı 
maksillofasiyal ve ortopedik cerrahide kullanılmak üzere tasarlanmışlardır (1). 
Bununla birlikte 3D modellerin kullanımı genel cerrahi ve gastrointestinal cer-
rahide de faydalı olması beklenmektedir. Anatomik yapıların yüksek doğruluk-
ta görselleştirilmesi gereken ameliyatlarda, ameliyat öncesi yapılan 3D baskılar 
standart görüntüleme yöntemleriyle karşılaştırıldığında anatomik yapıların de-
taylarını ve birbirleriyle ilişkileri konusunda daha detaylı bilgiler verebilmektedir. 
3D yazıcıların cerrahide kullanımlarının potansiyel avantajları arasında operas-
yon süresinin daha kısa olması, iyileşme süresinin daha hızlı olması, cerrahide 

1 Uzm. Dr., Mersin üniversitesi Tıp Fakültesi, Genel Cerrahi Anabilim Dalı / Cerrahi Onkoloji Bölümü



Hücresel Tıp ve Medikal Biyoteknoloji Uygulamaları200

KAYNAKÇA

1.  Martelli N, Serrano C, van den BrinkH, Pineau J, Prognon P, Borget I, El Batti S 
(2016) Advantages and disadvantages of 3-dimensional printing in surgery: a syste-
matic review. Surgery 159:1485–1500. 

2.  Bos EJ, Scholten T, Song Y, Verlinden JC, Wolff J, Forouzanfar T, Helder MN, van 
Zuijlen P (2015) Developing a parametric ear model for auricular reconstruction: a 
new step towards patientspecific implants. J Craniomaxillofac Surg 43:390–395. 

3.  Huotilainen E, Jaanimets R, Valášek J, Marcián P, Salmi M, Tuomi J, Mäkitie A,Wolff 
J (2014) Inaccuracies in additive manufactured medical skullmodels caused by the-
DICOMto STLconversion process. J Craniomaxillofac Surg 42:e259–e265. 

4.  Cheng YL (2006) Manufacturing of cardiac models through rapid prototyping tech-
nology for surgery planning. Mater Sci Forum 505–507:1063–1068. 

5.  Rengier F, Mehndiratta A, von Tengg-Kobligk H, Giesel FL (2010) 3D printing ba-
sed on imaging data: review of medical applications. Int J Comput Assist Radiol Surg 
2010(5):335–341

6.  Pietrabissa A, Marconi S, Peri A, Pugliese L, Auricchio F (2015) From CT scanning 
to 3-D printing technology for the preoperative planning in laparoscopic splenec-
tomy. Surg Endosc 30(1):366–371

7.  Kappers AM (2011) Human perception of shape from touch. Philos Trans R Soc 
Lond B Biol Sci 366:31063114

8.  Pietrabissa A, Marconi S, Peri A, Pugliese L, Auricchio F (2015) From CT scanning 
to 3-D printing technology for the preoperative planning in laparoscopic splenec-
tomy. Surg Endosc 30(1):366–371

9.  Meijer F, Van der Lubbe RH (2011) Active exploration improves perceptual sensiti-
vity for visual 3D objects in visual recognition tasks. Vision Res 51:2431–2439

10.  https://www.stratasys.com/explore/case-study/dokuz-eylul-university-hospital.
11.  Malik HH, Darwood ARJ, Shaunak S, Kulatilake P, El-Hilly AA, Mulki O, Baska-

radas A (2015) Three-dimensional printing in surgery: a review of current surgical 
applications. J Surg Res 199:512–522

12.  Li Chi, Cheung Fung, Fan Vei Chen, Ka Kit Leung G (2017) Application of three-di-
mensional printing in surgery. Surg Innov 24(1):82–88

13.  Beaman JJ, Barlow JW, Bourell DL, Crawford RH, Marcus HL, McAlea KP. Solid 
freeform fabrication: a new direction in manufacturing. Boston, MA: Springer US; 
1997.

14.  Kodama H. Automatic method for fabricating a three-dimensional plastic model 
with photo-hardening polymer. Rev Sci Instrum 1981;52(11):1770e3.

15.  Patent US4575330-Apparatus for production of three-dimensional objects by stere-
olithographydGoogle patents [Internet]. Available from: https://www.google. com/
patents/us4575330.

16.  Wohlers T, Gornet T. History of additive manufacturing. Wohlers Associates, Inc.; 
2014.

17.  Robiony M, Salvo I, Costa F, et al. Virtual reality surgical planning for maxillofacial 
distraction osteogenesis: the role of reverse engineering rapid prototyping and coo-
perative work. J Oral Maxillofac Surg 2007;65(6):1198e208.



Hücresel Tıp ve Medikal Biyoteknoloji Uygulamaları 201

18.  Mazzoli A. Selective laser sintering in biomedical engineering. Med Biol Eng Com-
put 2013;51(3):245e56.

19.  Leukers B, Gu¨lkan H, Irsen SH, et al. Hydroxyapatite scaffolds for bone tissue engi-
neering made by 3D printing. J Mater Sci Mater Med 2005;16(12):1121e4.

20.  Kim D, Lim JY, Shim KW, et al. Sacral reconstruction with a 3D-printed implant 
after Hemisacrectomy in a patient with sacral osteosarcoma: 1-year follow-up result. 
Yonsei Med J 2017;58(2):453e7.

21.  Zheng YX, Yu DF, Zhao JG, Wu YL, Zheng B. 3D printout models vs. 3D-rendered 
images: which is better for preoperative planning? J Surg Educ 2016;73:518–23. 

22.  Håkansson A, Rantatalo M, Hansen T, Wanhainen A. Patient specific biomodel of 
the whole aorta: the importance of calcified plaque removal. Vasa 2011; 40:453–9. 

23.  Tam MD, Laycock SD, Brown JR, Jakeways M. 3D printing of an aortic aneurysm to 
facilitate decision making and device selection for endovascular aneur-ysm repair in 
complex neck anatomy. J Endovasc Ther 2013;20:863–7. 

24.  Farooqi KM, Gonzalez-Lengua C, Shenoy R, Sanz J, Nguyen K. Use of a three di-
mensional printed cardiac model to assess suitability for biventricular repair. World 
J Pediatr Congenit Heart Surg 2016; 7:414–16. 

25.  Schmauss D, Gerber N, Sodian R. Three-dimensional printing of models for sur-
gical planning in patients with primary cardiac tumors. J Thorac Cardiovasc Surg 
2013;145:1407–8. 

26.  Waran V, Pancharatnam D, Thambinayagam HC, et al. The utilization of cranial 
models created using rapid prototyping techniques in the development of models 
for navigation training. J Neurol Surg A Cent Eur Neurosurg 2014;75:12–15. 

27.  Kiraly L, Tofeig M, Jha NK, et al. Three-dimensional printed prototypes refine the 
anatomy of post-modified Norwood-1 complex aortic arch obstruction and allow 
presurgical simulation of the repair. Interact Cardiovasc Thorac Surg 2016;22:238-
40.

28.  Pacione D, Tanweer O, Berman P, et al. The utility of a multimaterial 3D printed mo-
del for surgical planning of complex deformity of the skull base and craniovertebral 
junction. J Neurosurg 2016;125:1194-7.

29.  Yang M, Li C, Li Y, et al. Application of 3D rapid prototyping technology in posteri-
or corrective surgery for Lenke 1 adolescent idiopathic scoliosis patients. Medicine 
2015;94:e582.

30.  Wang YT, Yang XJ, Yan B, et al. Clinical application of three-dimensional prin-
ting in the personalized treatment of complex spinal disorders. Chin J Traumatol 
2016;19:31-4.

31.  Valverde I, Gomez G, Gonzalez A, et al. Three-dimensional patient-specific cardiac 
model for surgical planning in Nikaidoh procedure. Cardiol Young 2015;25:698-
704.

32.  Xiang N, Fang C, Fan Y, et al. Application of liver three-dimensional printing in he-
patectomy for complex massive hepatocarcinoma with rare variations of portal vein: 
preliminary experience. Int J Clin Exp Med 2015;8:18873-8.

33.  Zein NN, Hanouneh IA, Bishop PD, et al. Three-dimensional print of a liver for pre-
operative planning in living donor liver transplantation. Liver Transpl 2013;19:1304-
10.



Hücresel Tıp ve Medikal Biyoteknoloji Uygulamaları202

34.  Chen F, Miyamoto E, Takemoto M, et al. Right and left inverted lobar lung transplan-
tation. Am J Transplant 2015;15:1716-21.

35.  Kusaka M, Sugimoto M, Fukami N, et al. Initial experience with a tailor-made simu-
lation and navigation program using a 3-D printer model of kidney transplantation 
surgery. Transplant Proc 2015;47:596-9.

36.  Zhang Y, Ge HW, Li NC, et al. Evaluation of three-dimensional printing for lapa-
roscopic partial nephrectomy of renal tumors: a preliminary report. World J Urol 
2016;34:533-7.

37.  Bernhard JC, Isotani S, Matsugasumi T, et al. Personalized 3D printed model of 
kidney and tumor anatomy: a useful tool for patient education. World J Urol 
2016;34:337-45.

38.  Engel M, Hoffmann J, Castrillon-Oberndorfer G, et al. The value of three-dimensio-
nal printing modelling for surgical correction of orbital hypertelorism. Oral Maxil-
lofac Surg 2015;19:91-5.

39.  Nkenke E, Eitner S. Complex hemimaxillary rehabilitation with a prefabrica-
ted fibula flap and cast-based vacuum-formed surgical template. J Prosthet Dent 
2014;111:521-4.

40.  Chai G, Tan A, Yao CA, et al. Treating Parry-Romberg Syndrome Using Three-Di-
mensional Scanning and Printing and the Anterolateral Thigh Dermal Adipofascial 
Flap. J Craniofac Surg 2015;26:1826-9.

41.  Mendez BM, Chiodo MV, Patel PA. Customized “In-Office” Three-Dimensional 
Printing for Virtual Surgical Planning in Craniofacial Surgery. J Craniofac Surg 
2015;26:1584-6.

42.  Burdall OC, Makin E, Davenport M, et al. 3D printing to simulate laparoscopic cho-
ledochal surgery. J Pediatr Surg 2016;51:828-31.

43.  Chae MP, Hunter-Smith DJ, De-Silva I, et al. Four-Dimensional (4D) Printing: A 
New Evolution in Computed Tomography-Guided Stereolithographic Modeling. 
Principles and Application. J Reconstr Microsurg 2015;31:458-63.

44.  Chae MP, Lin F, Spychal RT, et al. 3D-printed haptic “reverse” models for preopera-
tive planning in soft tissue reconstruction: a case report. Microsurgery 2015;35:148-
53.

45.  Tan H, Yang K, Wei P, et al. A Novel Preoperative Planning Technique Using a Com-
bination of CT Angiography and Three-Dimensional Printing for Complex Toe-to-
Hand Reconstruction. J Reconstr Microsurg 2015;31:369-77.


