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BÖLÜM 9

Ortognatik Cerrahiye Hazırlık

Betül KULA 1

GIRIŞ

Ortognatik cerrahi, iskeletsel maloklüzyonların, dentofasiyal deformitelerin ve ilişkili 
fonksiyonel bozuklukların düzeltilmesinde sıklıkla tercih edilen tedavi yöntemidir. Cer-
rahi öncesi ortodontik hazırlık, postoperatif stabiliteyi artırmak, relaps riskini azaltmak 
ve cerrahi sonrası iskeletsel uyumu desteklemek için kritik öneme sahiptir. Bu aşamada 
oklüzal ilişkilerin doğru konumlandırılması, dental kompansasyonların düzeltilmesi ve 
cerrahi sonrası iskeletsel uyumun desteklenmesi temel hedeflerdir. Dentoalveolar dekom-
pansasyon, kompansatuvar diş hareketlerini düzelterek iskeletsel ilişkilerin doğru şekilde 
ortaya çıkarılmasını ve cerrahi düzeltimin kolaylaştırılmasını sağlar. Hazırlık aşamasın-
da kesici dişlerin sagital pozisyonu ve inklinasyonu, arkların seviyelenmesi, transversal 
uyumun sağlanması ve oklüzal interferenslerin ortadan kaldırılması cerrahi planlamanın 
doğruluğunu etkilemektedir. Açık kapanış olgularında seviyeleme çoğunlukla bölümlü 
arklarla yapılmalı, segmentlerin cerrahi sırasında düzeltilebilmesine olanak tanınmalıdır. 
Alt arkta spee eğrisinin artmış olduğu vakalarda, seviyelemenin kesici diş intrüzyonu veya 
premolar ekstrüzyonu ile yapılması kararı istenen son yüz yüksekliği göz önünde bulun-
durularak verilmelidir. Cerrahi hazırlık süreci; ayrıntılı klinik ve radyografik muayene, 
sefalometrik analizler, üç boyutlu görüntüleme yöntemleri, model cerrahisi, dijital simü-
lasyon tekniklerinin entegrasyonu ile şekillenmektedir. Sonuç olarak cerrahi öncesi hazır-
lığın titizlikle yürütülmesi komplikasyon risklerini azaltmakta, cerrahi sonrası stabiliteyi 
ve hasta memnuniyetini arttırmaktadır. Ayrıca periodontal sağlık, temporomandibular 
eklem fonksiyonlarının değerlendirilmesi ve oral hijyenin optimize edilmesi, komplikas-
yonların önlenmesine katkıda bulunmaktadır. Multidisipliner bir yaklaşım, ortognatik 
cerrahinin uzun dönem başarısının en önemli belirleyicilerinden biridir.
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	✴ Sefalometrik cerrahi planlama için manuel asetat çizimi teknikleri, foto sefalometrik 
yöntem, bilgisayarlı sefalometrik tahmin, video sefalometri ve üç boyutlu sefalomet-
rik tahmin kullanılabilmektedir.

	✴ Maksiller genişletme en az stabil olan ortognatik cerrahi prosedürdür.

KAYNAKLAR
1.	 Blair VP. Operations on the jaw-bone and face. Surg Gynecol Obstet; 1907;4:67–78.
2.	 Kostecka F. Die chirurgische Therapie der Progenie. Zahn¨arztliche Rundschau. 1931;16:670–

88.
3.	 Trauner, R., Obwegeser, H. The surgical correction of mandibular prognathism and retrognat-

hia with consideration of genioplasty: Part I. Surgical procedures to correct mandibular prog-
nathism and reshaping of the chin. Oral Surgery, Oral Medicine, Oral Pathology; 1957; 10(7), 
677-689. doi.org/10.1016/S0030-4220(57)80063-2.

4.	 Epker, B. N., & Wolford, L. M. Middle-third facial osteotomies: their use in the correction of 
acquired and developmental dentofacial and craniofacial deformities. Journal of Oral Surgery 
(American Dental Association: 1965); 1975; 33(7), 491-514.

5.	 Ngan P, Moon W. Evolution of Class III treatment in orthodontics. American Journal of Ortho-
dontics Dentofacial Orthopedics; 2015;148(1):22-36. doi: 10.1016/j.ajodo.2015.04.012.

6.	 Moon, W., & Kim, J. Psychological considerations in orthognathic surgery and orthodontics. 
Seminars in Orthodontics; 2016;22 (1), 12-17. doi.org/10.1053/j.sodo.2015.10.003.

7.	 Proffit, W. R., & Ackermann, J. L. A systematic approach to orthodontic diagnosis and treat-
ment planning. Current Orthodontic Concepts and Techniques; 1985; 3.

8.	 Perillo, L., Vitale, M., Masucci, C., et al. Comparisons of two protocols for the early treatment 
of Class III dentoskeletal disharmony. European Journal of Orthodontics; 2016; 38(1) 51-56. doi.
org/10.1093/ejo/cjv010.

9.	 Kerr, W. J. S., Miller, S., & Dawber, J. E. Class III malocclusion: surgery or orthodontics? British 
Journal of Orthodontics; 1992; 19(1), 21-24. doi.org/10.1179/bjo.19.1.21.

10.	 Stellzig-Eisenhauer, A., Lux, C. J., & Schuster, G. Treatment decision in adult patients with Class 
III malocclusion: orthodontic therapy or orthognathic surgery? American Journal of Orthodon-
tics and Dentofacial Orthopedics; 2002; 122(1), 27-37. doi.org/10.1067/mod.2002.123632.

11.	 Eslami S, Faber J, Fateh A. et al. Treatment decision in adult patients with class III malocc-
lusion: surgery versus orthodontics. Progress in Orthodontics; 2018; 2;19(1):28. doi: 10.1186/
s40510-018-0218-0.

12.	 Rabie, A. B. M., Wong, R. W., & Min, G. U. Treatment in borderline Class III malocclusion: 
orthodontic camouflage (extraction) versus orthognathic surgery. The Open Dentistry Journal; 
2008; 2, 38. doi: 10.2174/1874210600802010038.

13.	 Ngan, P. Early timely treatment of Class III malocclusion. Seminars in Orthodontics; 2005; 
11(3); 140-145. doi.org/10.1053/j.sodo.2005.04.007.

14.	 Ruf S, Pancherz H. Orthognathic surgery and dentofacial orthopedics in adult class II divi-
sion 1 treatment: mandibular sagittal split osteotomy versus Herbst appliance. American 
Journal of Orthodontics and Dentofacial Orthopedics; 2004; 52:126-140. doi.org/10.1016/j.ajo-
do.2004.02.011.

15.	 Proffit WR, Phillips C, Tulloch JF, Medland PH. Surgical versus orthodontic correction of ske-
letal Class II malocclusion in adolescents: effects and indications. The International Journal of 
Adult Orthodontics and Orthognathic Surgery;1992; 7:209–20.

16.	 Al-Riyami S., Cunningham SJ., Moles DR. Orthognathic treatment and temporomandibular 
disorders: a systematic review. Part 2. Signs and symptoms and meta-analyses. American Jour-



270

TEMELDEN KLINIĞE ORTODONTI

nal of Orthodontics and Dentofacial Orthopedics; 2009; 136: 626 e1-16. doi.org/10.1016/j.ajo-
do.2009.02.022.

17.	 Fujimura K., Segami N., Sato J., et al. Advantages of intraoral verticosagittal ramus osteotomy 
in skeletofacial deformity patients with temporomandibular joint disorders. Journal of Oral and 
Maxillofacial Surgery; 2004; 62: 1246-1252. doi.org/10.1016/j.joms.2004.01.026.

18.	 Phillips C, Broder HL, Bennett ME () Dentofacial disharmony: motivations for seeking treat-
ment. The International Journal of Adult Orthodontics and Orthognathic Surgery; 1997;12: 7-15. 
PMID: 9456613.

19.	 Cascone P, Di Paolo C, Leonardi R, Pedullà E. Temporomandibular disorders and orthog-
nathic surgery. The Journal of Craniofacial Surgery; 2008; 19: 687-692. DOI: 10.1097/SCS.
0b013e3180c31962.

20.	 Maple JR, Vig KW, Beck FM, et al. A comparison of providers’ and consumers’ perceptions 
of facial-profile attractiveness. American Journal of Orthodontics and Dentofacial Orthopedics; 
2005;128:690-6: quiz 801. doi.org/10.1016/j.ajodo.2004.09.030.

21.	 Tucker MR. Orthodontic camouflage versus orthognathic surgery in the treatment of mandibu-
lar deficiency. Journal of Oral Maxillofacial Surgery; 1995; 53: 579-587. doi.org/10.1016/0278-
2391(95)90071-3.

22.	 Berneburg M., Dietz K., Niederle C. et.al. Changes in esthetic standards since 1940. American 
Journal of Orthodontics and Dentofacial Orthopedics; 2010;137:450.e1-9: discussion 450-1. doi.
org/10.1016/j.ajodo.2009.10.029.

23.	 Tugran, M., Baka, Z. M. Esthetic evaluation of profile photographs showing various sagittal and 
vertical patterns. American Journal of Orthodontics and Dentofacial Orthopedics; 2021; 159(3): 
281-291. doi.org/10.1016/j.ajodo.2019.12.027.

24.	 Moon, W., Kim, J. Psychological considerations in orthognathic surgery and orthodontics. Se-
minars in Orthodontics; 2016; 22(1):12-17. doi.org/10.1053/j.sodo.2015.10.003.

25.	 Bonanthaya, K., Panneerselvam, E., Manuel, S., et al. Oral and Maxillofacial Surgery For The 
Clinician. Singapore: Springer; 2021.

26.	 Miloro MGG, Larsen P, Waite P. Peterson´s Principles of Oral and Maxillofacial Surgery. Hamil-
ton, Ontario: BC Decker Inc.; 2004.

27.	 Naini, Farhad B., Daljit S. et al. Orthognathic Surgery: Principles, Planning and Practice. John 
Wiley & Sons; 2017.

28.	 Naini FB, Hunt NP, Moles DR. The relationship between maxillary length, differential maxil-
lary impaction, and change in maxillary incisor inclination. American Journal of Orthodontics 
and Dentofacial Orthopedics; 2003;124:526–9. doi.org/10.1016/j.ajodo.2003.07.001.

29.	 Proffit, W. R., Fields Jr, H. W., Sarver, D. M. Contemporary Orthodontics, 5ed. Elsevier India, 
2012.

30.	 Woods MG, Wiesenfeld D. A practical approach to presurgical orthodontic preparation. Jour-
nal of Clinical Orthodontics, 1998, 32: 350-358. PMID: 9852830.

31.	 Jacobs JJ, Sinclair PM. Principles of orthodontic mechanics in orthognathic surgery cases. 
American Journal of Orthodontics and Dentofacial Orthopedics; 1983;84:399–407. doi.or-
g/10.1016/0002-9416(93)90003-P.

32.	 Vanarsdall RL Jr. Presurgical orthodontics for orthognathic surgery. Atlas of the Oral Maxillo-
facial Surgery Clinics of North America; 2001;9:75–93.

33.	 Proffit WR, White RP Jr. Combining surgery and orthodontics: who does what, when. Contem-
porary Treatment of Dentofacial Deformity, 2003, 245-267.

34.	 Northway WM, Meade JB Jr. Surgically assisted rapid maxillary expansion: A compa-
rison of technique, response and stability. Angle Orthodontist; 1997;67:309–320. doi: 
10.1043/0003-3219(1997)067<0309:SARMEA>2.3.CO;2.

35.	 Jamilian, A., Darnahal, A., Perillo, L. Orthodontic preparation for orthognathic surgery. A 
Textbook of Advanced Oral and Maxillofacial Surgery, 2015, 2: 105-118.

36.	 Troy, B. A., Shanker, S., Fields, H. W., et al. Comparison of incisor inclination in patients with 



271

Ortognatik Cerrahiye Hazırlık

Class III malocclusion treated with orthognathic surgery or orthodontic camouflage. American 
Journal of Orthodontics and Dentofacial Orthopedics;2009; 135(2), 146-e1. doi.org/10.1016/j.
ajodo.2008.07.012.

37.	 Pitchford JH. A reevaluation of the axis-orbital plane and the use of orbitale in a fa-
cebow transfer record. The Journal of Prosthetic Dentistry; 1991;66:349-55. doi.or-
g/10.1016/0022-3913(91)90262-U.

38.	 Bowley JF, Michaels GC, Lai TW. et al. Reliability of a facebow transfer procedure. The Journal 
of Prosthetic Dentistry; 1992;67:491-8. doi.org/10.1016/0022-3913(92)90079-P.

39.	 Ellis E 3rd. Accuracy of model surgery: evaluation of an old technique and introduction of 
a new one. Journal of Oral and Maxillofacial Surgery. 1990;48:1161–7. doi.org/10.1016/0278-
2391(90)90532-7.

40.	 Nattestad A, Vedtofte P. Pitfalls in orthognathic model surgery. The significance of using dif-
ferent reference lines and points during model surgery and operation. International Journal of 
Oral Maxillofacial Surgery; 1994;23:11–5. doi.org/10.1016/S0901-5027(05)80318-2.

41.	 Özdiler, E. Güncel Bilgiler Işığında Ortodonti. Ankara, Gümüş Kitabevi; 2015.
42.	 Cousley, R. R., Turner, M. J. Digital model planning and computerized fabrication of orthog-

nathic surgery wafers. Journal of Orthodontics; 2014;41(1), 38–45. https://doi.org/10.1179/1465
313313Y.0000000075.

43.	 Alkaabi, S., Maningky, M., Helder, M. N., & Alsabri, G. Virtual and traditional surgical plan-
ning in orthognathic surgery–systematic review and meta-analysis. British Journal of Oral and 
Maxillofacial Surgery; 2022; 60(9), 1184-1191. doi.org/10.1016/j.bjoms.2022.07.007.

44.	 Popat, H., Richmond, S. New developments in: three‐dimensional planning for orthognathic 
surgery. Journal of Orthodontics; 2010; 37(1), 62-71. doi.org/10.1179/14653121042885.

45.	 Santler, G. 3-D COSMOS: a new 3-D model based computerised operation simulation and na-
vigation system. Journal of Cranio-Maxillofacial Surgery; 2000; 28(5), 287-293. doi.org/10.1054/
jcms.2000.0156.

46.	 Park, J. H., Papademetriou, M., Kwon, Y. D. Orthodontic considerations in orthognathic sur-
gery: Who does what, when, where and how? Seminars in Orthodontics; 2016; 22(1):2-11. doi.
org/10.1053/j.sodo.2015.10.002.

47.	 Park, S. Y., Hwang, D. S., Song, J. M., et al. Comparison of time and cost between conventional 
surgical planning and virtual surgical planning in orthognathic surgery in Korea. Maxillofacial 
Plastic and Reconstructive Surgery; 2021;43(1), 18.

48.	 Hanafy, M., Akoush, Y., Abou-ElFetouh, A. et al. Precision of orthognathic digital plan transfer 
using patient-specific cutting guides and osteosynthesis versus mixed analogue–digitally plan-
ned surgery: a randomized controlled clinical trial. International Journal of Oral and Maxillofa-
cial Surgery; 2020; 49(1), 62-68. doi.org/10.1016/j.ijom.2019.06.023.

49.	 Bouletreau, P., Makaremi, M., Ibrahim, B., et al. Artificial intelligence: applications in orthog-
nathic surgery. Journal of Stomatology, oral and Maxillofacial Surgery; 2019; 120(4), 347-354. 
doi.org/10.1016/j.jormas.2019.06.001.

50.	 Miragall, M. F., Knoedler, S., Kauke-Navarro, M., et al. Face the future—artificial intelligence in 
oral and maxillofacial surgery. Journal of Clinical Medicine; 2023; 12(21), 6843. doi.org/10.3390/
jcm12216843.

51.	 Czako, L., Sufliarsky, B., Simko, K., et al. Exploring the Practical Applications of Artificial In-
telligence, Deep Learning, and Machine Learning in Maxillofacial Surgery: A Comprehensive 
Analysis of Published Works. Bioengineering; 2024; 11(7), 679. doi.org/10.3390/bioenginee-
ring11070679.

52.	 Reyneke, Johan P., et al. Postoperative skeletal stability following clockwise and counter-clo-
ckwise rotation of the maxillomandibular complex compared to conventional orthognathic tre-
atment. British Journal of Oral and Maxillofacial Surgery; 2007; 45.1: 56-64. doi.org/10.1016/j.
bjoms.2005.12.015.

53.	 Bang, S. M., Kwon, Y. D., Kim, S. J., et al. Postoperative stability of 2-jaw surgery with clockwi-



272

TEMELDEN KLINIĞE ORTODONTI

se rotation of the occlusal plane. Journal of Craniofacial Surgery; 2012; 23(2), 486-490. DOI: 
10.1097/SCS.0b013e3182413f6b.

54.	 Kretschmer, W. B., Baciut, G., Baciut, M. et al. Transverse stability of 3-piece Le Fort I os-
teotomies. Journal of Oral and Maxillofacial Surgery; 2011; 69(3), 861-869. doi.org/10.1016/j.
joms.2010.05.024.

55.	 Vandersea, B. A., Ruvo, A. T., Frost, D. E. Maxillary transverse deficiency–surgical alternatives 
to management. Oral and Maxillofacial Surgery Clinics of North America; 2007;19(3), 351-368. 
doi.org/10.1016/j.coms.2007.04.007.

56.	 Fujimura, K., Segami, N., Sato, J., et al. Comparison of the clinical outcomes of patients ha-
ving sounds in the temporomandibular joint with skeletal mandibular deformities treated by 
vertico-sagittal ramus osteotomy or vertical ramus osteotomy. Oral Surgery, Oral Medicine, 
Oral Pathology, Oral Radiology, and Endodontology; 2005; 99(1), 24-29. doi.org/10.1016/j.trip-
leo.2004.03.020.

57.	 Ueki, K., Marukawa, K., Shimada, M. et al. Maxillary stability following Le Fort I osteotomy 
in combination with sagittal split ramus osteotomy and intraoral vertical ramus osteotomy: a 
comparative study between titanium miniplate and poly-L-lactic acid plate. Journal of Oral and 
Maxillofacial surgery; 2006;64(1), 74-80. doi.org/10.1016/j.joms.2005.09.015.

58.	 Lee, S., Kim, B. K. Current concepts in genioplasty: surgical techniques, indications, and future 
perspectives. Archives of Craniofacial Surgery; 2025;26(1), 1. doi: 10.7181/acfs.2025.00045.

59.	 Rana, M., Gellrich, N. C., Joos, U. et al. 3D evaluation of postoperative swelling using two dif-
ferent cooling methods following orthognathic surgery: a randomised observer blind prospe-
ctive pilot study. International Journal of Oral and Maxillofacial Surgery; 2011; 40(7), 690-696. 
doi.org/10.1016/j.ijom.2011.02.015.

60.	 Joachim, M. V., Miloro, M. Enhanced Recovery After Orthognathic Surgery: Evidence-Ba-
sed Guidelines for Postoperative Care. Journal of Oral and Maxillofacial Surgery; 2025. doi.
org/10.1016/j.joms.2025.05.015.

61.	 Wahlstrom, D., Toscano, C., Havard, D. Enhanced recovery after orthognathic surgery: a ret-
rospective comparison study of 56 patients. British Journal of Oral and Maxillofacial Surgery; 
2023; 61(2), 171-175. doi.org/10.1016/j.bjoms.2023.01.001.

62.	 Joachim, M. V., Miloro, M. Multimodal approaches to postoperative pain management in ort-
hognathic surgery: a comprehensive review. International Journal of Oral and Maxillofacial Sur-
gery; 2025. doi.org/10.1016/j.ijom.2025.02.004.

63.	 Consorti, G., Monarchi, G., Betti, E., et al. The Impact of Professional Oral Hygiene in Ort-
hognathic Surgery. Journal of Craniofacial Surgery; 2023;34(7), e646-e648. DOI: 10.1097/
SCS.0000000000009460.

64.	 Harris, M., Hunt, N. Fundamentals of Orthognathic Surgery. Imperial College Press; 2008.
65.	 Tseng, Y. C., Pan, C. Y., Chou, S. T. et al. Treatment of adult Class III malocclusions with ort-

hodontic therapy or orthognathic surgery: receiver operating characteristic analysis. American 
Journal of Orthodontics and Dentofacial Orthopedics; 2011;139(5), e485-e493. doi.org/10.1016/j.
ajodo.2010.12.014.

66.	 Jacobson, A. The “Wits” appraisal of jaw disharmony. American Journal of Orthodontics and 
Dentofacial Orthopedics; 2003; 124(5), 470-479. doi.org/10.1016/S0889-5406(03)00540-7.

67.	 McNamara Jr, J. A. A method of cephalometric evaluation. American Journal of Orthodontics; 
1984; 86(6), 449-469. doi.org/10.1016/S0002-9416(84)90352-X.

68.	 Downs, W. B. Analysis of the dentofacial profile. The Angle Orthodontist; 1956;26(4), 191-212.
69.	 Ricketts, R. M. Cephalometric analysis and synthesis. The Angle Orthodontist; 1961;31(3), 141-

156.
70.	 Sassouni, V. A classification of skeletal facial types. American Journal of Orthodontics; 1969; 

55(2), 109-123. doi.org/10.1016/0002-9416(69)90122-5.
71.	 Steiner, C. C. Cephalometrics for you and me. American Journal of Orthodontics; 1953; 39(10), 

729-755.



273

Ortognatik Cerrahiye Hazırlık

72.	 Arnett, G. W., McLaughlin, R. P. Facial and dental planning for orthodontists and oral surgeo-
ns; 2004.

73.	 Rivera, S. M., Hatch, J. P., Dolce, C., Bays, R. A., Van Sickels, J. E., & Rugh, J. D. Patients’ own 
reasons and patient-perceived recommendations for orthognathic surgery. American Jour-
nal of Orthodontics and Dentofacial Orthopedics; 2000; 118(2), 134-140. doi.org/10.1067/
mod.2000.107010.

74.	 Naveed, N., Sabapathy, K. An overview of the methods of prediction planning for orthognathic 
surgery using cephalometrics. European Journal of Molecular & Clinical Medicine; 2020;7(4),

75.	 Nadjmi N, Mommaerts MY, Abeloos JV, et al. Prediction of mandibular autorotation. Journal of 
Oral and Maxillofacial Surgery; 1998; 56.11: 1241-1247. doi: 10.1016/s0278-2391(98)90599-7.

76.	 Hohl TH., Wolford LM., Epker BN., et al. Craniofacial osteotomies: A photocephalometric te-
chnique for the prediction and evaluation of tissue changes. The Angle Orthodontist, 1978, 48.2: 
114-125.

77.	 Bhatia, S. N., & Sowray, J. H. (1984). A computer-aided design for orthognathic surgery. British 
Journal of Oral and Maxillofacial Surgery, 22(4), 237-253.

78.	 Pham AM, Tollefson TT. Objective facial photograph analysis using imaging software. Facial 
Plastic Surgery Clinics; 2010;1;18(2):341-9. doi.org/10.1016/0266-4356(84)90080-9.

79.	 Sinclair, P. M., Kilpelainen, P., Phillips, C., et al. The accuracy of video imaging in orthognathic 
surgery. American Journal of Orthodontics and Dentofacial Orthopedics; 1995;107(2), 177-185. 
doi.org/10.1016/S0889-5406(95)70134-6.

80.	 Nakasima, A., Terajima, M., Mori, et al. Three-dimensional computer-generated head model 
reconstructed from cephalograms, facial photographs, and dental cast models. American Jour-
nal of Orthodontics and Dentofacial Orthopedics; 2005; 127(3), 282-292. doi.org/10.1016/j.ajo-
do.2003.11.030.

81.	 Donaldson, C. D., Manisali, M., Naini, F. B. Three-dimensional virtual surgical planning 
(3D-VSP) in orthognathic surgery: Advantages, disadvantages and pitfalls. Journal of Ortho-
dontics; 2021;48(1), 52-63. doi.org/10.1177/1465312520954871.

82.	 Vyas, K., Gibreel, W., Mardini, S. Virtual surgical planning (VSP) in craniomaxillofacial recons-
truction. Facial Plastic Surgery Clinics; 2022;30(2), 239-253.

83.	 Pandian, S. M., Gandedkar, N. H., kumar Palani, S. et al. An integrated 3D-driven protocol for 
surgery first orthognathic approach (SFOA) using virtual surgical planning (VSP). Seminars in 
Orthodontics; 2022;28(4):320-333. doi.org/10.1053/j.sodo.2022.11.006.

84.	 Li, C., Cheung, T. F., Fan, V. C., et al. Applications of three-dimensional printing in surgery. 
Surgical innovation; 2017;24(1), 82-88. doi.org/10.1177/1553350616681889.

85.	 Kobravi, S., Jafari, A., Lotfalizadeh, M., et al. Digital Innovations in Orthognathic Surgery: A 
Systematic Review of Virtual Surgical Planning, Digital Transfer, and Conventional Model Sur-
gery. Orthodontics & Craniofacial Research, 2025. doi.org/10.1111/ocr.12934.

86.	 Reitan, K. Principles of retention and avoidance of posttreatment relapse. American Journal of 
Orthodontics; 1969; 55(6), 776-790. doi.org/10.1016/0002-9416(69)90050-5.

87.	 Collins, J. M., Witcher, T. P., Jones, V. S., et al. An alternative retainer design for cleft pa-
tients: the “aesthetic” retainer. The Cleft Palate-Craniofacial Journal; 2010; 47(6), 597-599. doi.
org/10.1597/09-228.

88.	 Miguel, J. A., Turvey, T. A., Phillips, C., et al. Long-term stability of two-jaw surgery for treat-
ment of mandibular deficiency and vertical maxillary excess. The International Journal of Adult 
Orthodontics and Orthognathic Surgery; 1995; 10(4), 235-245. PMID: 9082012.

89.	 Eckmüller, S., Paddenberg, E., Hiller, K. A., et al. Relapse in class II orthognathic surgery: a 
systematic review. BMC Oral Health; 2022;22(1), 605. doi.org/10.1186/s12903-022-02636-x.

90.	 Proffit, W. R., Turvey, T. A., Phillips, C. The hierarchy of stability and predictability in orthog-
nathic surgery with rigid fixation: an update and extension. Head & Face Medicine; 2007; 3(1), 
21. https://doi.org/10.1186/1746-160X-3-21.


