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Senkoylu A, Daldal |, Cetinkaya M.

J Orthop Surg (Hong Kong). 2020 Jan-Apr;28(2):230949902092708 1. doi: 10.1177/2309499020927081.
PMID: 32468929 Free article. Review.

Rapid prototyping (RP), also known as three-dimensional printing (3DP), allows the rapid conversion of
anatomical images into physical components by the use of special printers. ...This technological

development can be used extensively in different parts of ...

3D printing applications in spine surgery: an evidence-based assessment
toward personalized patient care.

Habib A, Jovanovich N, Muthiah N, Alattar A, Alan N, Agarwal N, Ozpinar A, Hamilton DK.

Eur Spine J. 2022 Jul;31(7):1682-1690. doi: 10.1007/s00586-022-07250-7. Epub 2022 May 19.
PMID: 35590016

Review.
In this review, we aimed to summarize the available data on 3D printing applications in spine surgery
as well as an assessment of the future implications of 3D printing. METHODS: We performed a

comprehensive review of the literature on ...

[1 Recent advance

Accurate screw placement is critical to avoid vascular or neurologic complications during spine surgery

and to maximize fixation for fusion and deformity correction. Computer-assisted navigation, robotic-
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AOOUTUBHbIE TEXHOTIOMrMU

* [lpegonepauynoHHOEe NnaHnpoBaHne

» HanpaBuTtenu anga npoBeaeHnd
BUHTOB/BbIMNOSTIHEHUA OCTEOTOMUN

* /I3roToBRNeHne nHanBuayarnbHbIX UMMNAHTOB
» ObpasoBaTerbHbIE Lienu




 [loBbilLEeHME yOOBNETBOPEHHOCTU NALMEHTa
» YnyJyluleHne NoHUMaHUS CNoXHOM aHaTOMUKU N CONOCTaBNeHNE C

OPYrMMn nyv4eBbiMU METOAAMMU

« Cumynsauusa xoga onepawmm Ha MakeTe

« ObOy4eHmne mosoabix crieunannucTo

> Materials (Basel). 2016 Jul 22;9(7):608. doi: 10.3390/ma9070608.

Design and Fabrication of a Precision Template for
Spine Surgery Using Selective Laser Melting (SLM)

Di Wang !, Yimeng Wang 2, Jianhua Wang 3, Changhui Song #, Yonggiang Yang >, Zimian Zhang °,
Hui Lin 7, Yonggiang Zhen 8, Suixiang Liao ?

Affiliations <+ expand
PMID: 28773730 PMCID: PMC5456883 DOI: 10.3390/ma9%070608

> Global Spine J. 2021 Jul;11(6):936-949. doi: 10.1177/2192568220944170. Epub 2020 Aug 7.

Three-Dimensional Printing for Preoperative
Planning and Pedicle Screw Placement in Adult

Spinal Deformity: A Systematic Review

Cesar D Lopez 1, Venkat Boddapati ', Nathan J Lee ', Marc D Dyrszka 1, Zeeshan M Sardar 7,
Ronald A Lehman ', Lawrence G Lenke !

Affiliations + expand
PMID: 32762378 PMCID: PMC8258819 DOI: 10.1177/2192568220944170
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AOLOOVNTUBHDbIE TEXHOJIOTUN @"

* [loBbILLEHNE TOYHOCTHU NMNo3NUMOHNPOBAHUA
WMIMJ1aHTOB

* CHMXXeHne BpeEMEHU ornepaTuBHOro nocoous,
KonnyecTtBa ATPONeHHbIX OCNOXHEHUN, NMy4YeBOW
Harpys3ku Ha onepupytoLLyo bpuraay

* CHWXEHNE BPEMEHN KPUBOMN ODYUEHUS



MeToabl nccnenooBaHUsA @"

1 Mpynna 2 'pynna
HopcanbHasa KoppeKuums BeHTpanbHaga KoppeKuusa
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MeToabl uccnepgoBaHuUS @"

3 noarpynnsbi:
1. wmMeTtoauka free-hand
2. uncnonb3oBaHMe 3D NpoTOoTUMNAa NO3BOHOYHMKA
3. ucnonb3oBaHue WabrnoHoB-HanpaBuTenemn

[TapameTpebil:
» Bpems onepatnBHOro nocobus n BpemMs yCTaHOBKM OQHOro BUHTA
» KpoBonoTtep4
* Manbno3nuns BUHTOB
» CTeneHb KoppeKkunm

11



TOYHOCTb NONOHKEHWUA MMNAAHTa, %

N aHocTd Bpems ycTaHOBKM OHOIO BUHTA

CpepHee BpeMA YCTaAHOBKW OAHOIO BUHTA, MUH

Park HJ, Wang C, Choi KH, Kim HN. Use of a life-size three-dimensional-printed spine model for pedicle screw
instrumentation training. J Orthop Surg Res. 2018 Apr 16;13(1):86. doi: 10.1186/s13018-818-0788-z. Erratum
in: J Orthop Surg Res. 2021 May 8;16(1):303. doi: 10.1186/s13018-021-02429-y. PMID: 29661210; PMCID:
PMC59602859.
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Manbno3nuunda

Free-Hand 3D model

A: otcytctBMe Mmanbnosmumun; B: < 2 mm; C: 2—4 mm; D: > 4 mm
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2 ['pynna

To4yHoCTb Bpemsa yCTaHOBKU OAHOI0 BUHTA

CpeaHee Bpema YCTaHOBKN OAHOTO BUHTA, MUH
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2 'pynna. Manbno3unuung @"

HeT knaccudumkaumm ManbnosmLmm

BUHTOB Npu NepegHen Xmpyprum

nedopmMalLlun, ogHaKo npo6briemMa ecrtb!

> Spine Deform. 2025 Jan;13(1):153-158. doi: 10.1007/s43390-024-00970-4. Epub 2024 Sep 18.

Accuracy of screw placement during vertebral body
tethering using fluoroscopic guidance and anatomic

landmarks

Kevin M Neal 1, Kylie Krombholz 2, Mona Doshi 3

Affiliations + expand
PMID: 39289292 PMCID: PMC11729129 DOI: 10.1007/s43390-024-00970-4
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OrpaHn4yeHuUda MeTOOUKMU @"

17



epCrneKTmBbl Ppa3BUNTUNHA

E NOTM p NMHTUHT Review > Curr Drug Deliv. 2021;18(7):847-861. doi: 10.2174/1567201817999201113100322. Review | > Front Bioeng Biotechnol. 2021 Mar 25:9:603444. do’: 10.3389/fbioe. 2021603444,

eCollection 2021.

Application of 3D Printing Technology in Bone Tissue |Applications of Biocompatible Scaffold Materials in
Engineering: A Review Stem Cell-Based Cartilage Tissue Engineering

Xia Zhao ! 2, Daniel A Hu 2, Di Wu 2, Fang He 2 3 4, Hao Wang 2 7, Linjuan Huang 2 3 4,
Yashan Feng ', Shijie Zhu 2, Di Mei 3, Jiang Li !, Jiaxiang Zhang ', Shaolong Yang ', Deyao Shi  ©, Qing Liu 2 7, Na Ni 2 3, Mikhail Pakvasa 2, Yongtao Zhang ' 2, Kai Fu 2 8,

Kevin H Qin 2, Alexander J Li 2, Ofir Hagag 2, Eric ] Wang 2, Maya Sabharwal 2, William Wagstaff 2,
Russell R Reid 2 2, Michael J Lee 2, Jennifer Moriatis Wolf 2, Mostafa El Dafrawy 2, Kelly Hynes 2,
Jason Strelzow 2, Sherwin H Ho 2, Tong-Chuan He 2, Aravind Athiviraham 2

Shaokang Guan 2

Affiliations + expand

PMID: 33191886 DOI: 10.2174/1567201817999201113100322 Affljetions ¥ cxpand

PMID: 33842441 PMCID: PMC8026885 DOI: 10.3389/fbioe.2021.603444

> Calcif Tissue Int. 2024 Oct;115(4):362-372. doi: 10.1007/s00223-024-01255-8. Epub 2024 Jul 17.
3D U-Net Neural Network Architecture-Assisted
LDCT to Acquire Vertebral Morphology Parameters: A

HTe rpauuns V41748 Vertebral Morphology Comprehensive Analysis in a ﬁ-ligh cell density and high-resolution 3D bioprinting
Chfiese Papilation or fabricating vascularized tissues

> Sci Adv. 2023 Feb 22;9(8):eade7923. doi: 10.1126/sciadv.ade7923. Epub 2023 Feb 22.

Duoshan Ma ', Yan Wang T, Xinxin Zhang ', Danyang Su ', Mengze Ma 2, Baoxin Qian 3,
Xiaopeng Yang 2, Jianbo Gao 1, Yan Wu 4 Khangting You 7, Yi Xiang 1, Henry H Hwang ', David B Berry ! 2, Wisarut Kiratitanaporn 3,

iaao Guan 4, Emmie Yao !, Min Tang ', Zheng Zhong 1, Xinyue Ma 3, Daniel Wangpraseurt ' ©,

Affiliations + expand
¥ Vazhi Sun 1, Ting-Yu Lu 7, Shaochen Chen ' 3 4 7

PMID: 39017691 DOIL: 10.1007/500223-024-01255-8
> Biomater Sci. 2024 Nov 19;12(23):6047-6062. doi: 10.1039/d4bm00892h. Affiliations + expand

PMID: 36812321 PMCID: PMC9946358 DOI: 10.1126/sciadv.ade7923

3D Printing of a Biomimetic Myotendinous Junction
Assisted by Artificial Intelligence

Wisarut Kiratitanaporn 1, Jiaao Guan 2, Min Tang 3, Yi Xiang 3, Ting-Yu Lu 4, Alis Balayan ?,
Alison Lao 3, David B Berry 3 6, Shaochen Chen 1 2 3 4

Affiliations + expand
PMID: 39446075 DOI: 10.1039/d4bm00892h




BbiBOAbI @"

 HoBbIM cTaHOapT NpegonepaunoHHOro nnaHUpPoBaHUA?
» CpencTBo NMoBbILLIEHUSA 6e30MacHOCTH

e [lepcnekTBHOE HanpaBneHne, TpedytoLliee ganbHenLLero
N3yYeHus
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