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The attributes of curiosity, a measure of restlessness if not recklessness, 
a healthy ego, a deep suspicion of conventional wisdom and a disdain for 
the status quo are factors which drive innovation. For several decades 
from the 1970s onwards Australia, and Melbourne in particular, fostered 
an era of innovators—from Bernard O’Brien and Wayne Morrison 
at St Vincent’s Hospital to Ian Taylor and Russell Corlett at the Royal 
Melbourne Hospital—who pioneered the field of microsurgery and 
took their place on the world stage. Their work is intricately tied to the 
story of mandibular reconstruction following resection of head and 
neck cancers, which represents one of the greatest challenges for the 
reconstructive surgeon. 

While the development of microsurgery 
allowed the first free tissue transfers to be 
performed, these were still predominantly soft 
tissue flaps and mandibular reconstruction still 
relied on pedicled vascularised rib flaps. The first 
anatomical description and successful execution 
of the fibular bone flap for limb reconstruction 
and later the deep circumflex iliac artery 
bone flap for mandibular reconstruction1,2 
by Taylor and Corlett in the 1970s, facilitated 
the transition from pedicled to free flaps for 
mandibular reconstruction. Further refinements 
in 1983 by Chen and Yan, who described the 
osseocutaneous modification of the fibula,3 
and in 1989 by David Hidalgo, who applied the 
fibular flap for mandibular reconstruction, 
increased the utility of the flap.4 Fu Chan Wei’s 
series of mandibular reconstruction with the 
osseo-musculo-septocutaneous fibular flap 

demonstrated how a variety of composite 
defects could be reconstructed using one flap.5 
Turning a bone with a linear morphology into 
the curvature of the native mandible while 
maintaining vascularity requires rigorous 
planning.6 The first two decades of planning was 
‘analogue’, based on preoperative radiological 
measurements and templating of the defect 
intraoperatively. Such techniques involved a 
trial-and-error approach by the clinician to 
adjust the fibular osteotomies to obtain the 
required neo-mandibular shape. Placement of 
this bone in a three-dimensional (3D) space with 
the correct pitch, yaw and tilt required a measure 
of genius or, more commonly, luck. There was 
a lengthy and unforgiving learning curve and 
reconstructions were susceptible to imprecision 
and variability in outcomes.7–9 The aim was to 
restore the continuity of the bony skeleton with 
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an emphasis on bony healing and to restore 
facial contour. The restoration of dentition was 
a distant afterthought and the ability to retain a 
prosthesis uncommon. To address this, Rohner in 
2000 elegantly described a two-stage technique 
with osseointegrated dental implants placed into 
a prefabricated skin-grafted fibular flap (the skin 
for the neo-gingiva), followed six weeks later by 
the transfer of the fibula which is osteotomised 
to obtain the desired mandibular contour and, 
more importantly, implant position to facilitate 
dental restoration. The planning required was 
meticulous and onerous, involving the use of 
plaster models based on the patient’s dental 
impressions, followed by mounting these models 
onto a temporomandibular joint articulator, prior 
to performing the model surgery to simulate the 
resection and hence the reconstruction.10

The advent of virtual surgical planning (VSP) 
markedly advanced the domain of craniofacial 
surgery, especially in orthognathic surgery and 
skeletal reconstruction of the head and neck for 
cancer and trauma. Surgical guides and biomodels 
are generated through this process, where the 
surgery is simulated using computer planning 
software that in turn generates 3D digital models, 
stored as stereolithography (STL files), that can 
be used to manufacture the physical guides and 
models used during surgery.11–13 By leveraging 
high-resolution computed tomography imaging in 
conjunction with 3D printing technologies, surgeons 
are able to preoperatively delineate osteotomies 
and flap positioning with enhanced precision.14 
These technologies facilitate the fabrication of 
patient-specific stereolithographic cutting guides, 
positioning jigs and custom-fabricated fixation 
plates, thereby enabling accurate mandibular 
resections, reliable fibula segmentation and more 
efficient intraoperative transfer of the preoperative 
plan.15–17 Collectively, these innovations have 
augmented the precision, reproducibility and 
efficiency of head and neck skeletal reconstruction, 
while mitigating intraoperative variability that 
would otherwise be heavily influenced by surgeon 
experience.18 Additionally as demonstrated most 
elegantly by Jaw in a Day cases (where patients 
undergoing resection of their jaw and dentition can 
have a reconstruction which encompasses skeletal 
reconstruction and dental prosthesis all in one 
procedure), digital planning allows the clinician to 
plan in reverse with the desired outcome (eg dental 
restoration) influencing the type and position of 
bony flap placement and more critically, implant 
placement within the bony flap. Such technologies 

make possible a more efficient pathway to dental 
restoration, which is a key quality of life issue for 
patients undergoing head and neck cancer surgery.19 
Virtual surgical planning also facilitates the design 
and placement of custom-made implants, both for 
reconstruction of defects (such as cranioplasty) 
and, less commonly, aesthetic cases.20

In contrast to conventional methods that require 
minimal preoperative preparation, computer-
aided planning enables a more detailed analysis of 
patient-specific anatomy and allows for deliberate, 
strategic surgical planning. This extended 
planning phase fosters closer collaboration 
between the resecting and reconstructive teams. 
It encourages more comprehensive discussions 
on osteotomy location, vascular pedicle design 
and donor site selection, all of which contribute to 
more individualised, patient-centred care.21

Emerging evidence has further demonstrated 
that the use of patient-specific surgical guides 
and pre-bent fixation plates in head and neck 
reconstruction is associated with a statistically 
significant reduction in operative duration, 
ischaemia time, postoperative complications and 
subsequently, the length of stay, underscoring their 
potential value, particularly for surgeons with 
less extensive reconstructive experience.18,22–35 
Unfortunately, many of the available studies are 
constrained by small cohort sizes, typically ranging 
from 13–30 cases, which substantially limits the 
generalisability and external validity of their 
findings.22,36 Virtual surgical planning is limited, 
especially in cancer and trauma reconstruction, 
by the lag time between image acquisition, virtual 
planning and eventual placement of implants, 
which can vary from days to weeks depending on 
the complexity of the patient-specific implants. 
This may preclude the use of this technology.27 
There is also an inherent assumption in VSP that 
biologic systems are inert and do not change over 
time. This can be problematic, for example, when 
cancers grow and resection needs change. There 
is often no capacity to modify the implants if the 
real time clinical need is found to vary from the 
virtually planned solution.37

While VSP is done ‘in-house’ in a few centres in 
Australia, the majority of VSP currently involves 
a commercial third party, often with an overseas-
based manufacturing centre. For institutions 
opting to perform in-house computer-aided 
design/computer-aided manufacturing (CAD/
CAM) planning and guide production, several 
practical factors must be considered. These are 
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labour and material costs, and the learning curve 
involved in training surgeons and technical staff 
to use the necessary software and equipment.38 
These challenges are particularly relevant 
because the upfront investment in an industrial-
grade 3D printer is large, especially for centres 
performing only a small number of mandibular 
reconstructions annually. Additionally, the rapid 
pace of technological development means that 
these printers can quickly become obsolete.39

Commercial VSP adds not just time and 
cost to the process but also leads to clinician 
disenfranchisement, as it relies on the clinician’s 
ability to communicate a clinical need to an 
engineer to produce the requisite product. There 
is reduced oversight by the clinical teams, which 
may impact surgical accuracy.40 Outsourcing to a 
rapid prototype modelling company also raises 
additional considerations, including how to 
securely transfer patient health information. An 
ideal VSP process would be able to respond quickly 
to the needs of the clinician, be modifiable and 
affordable.39 Augmented reality may have a role 
in providing part of the answer to this problem, 
for example, by guiding osteotomies in a fibular 
flap in order to match a resection defect.

Nevertheless, the principal limitation remains 
the increased overall procedural cost compared 
with conventional freehand techniques, 
compounded by the lack of robust evidence for 
clear cost-effectiveness. Preoperative imaging, 
planning and fabrication of cutting guides 
introduce additional costs, and the balance 
between these upfront expenditures and 
potential downstream savings has yet to be 
clearly defined. Studies have assessed outcomes 
such as operative duration, hospital length of 
stay, overall procedural costs and complication 
rates.18,30,39,41,42 However, findings across the 
literature are inconsistent depending on the 
healthcare model, expenditure and funding.25

This lack of consensus is further compounded by 
heterogeneity in study design, outcome measures 
and healthcare funding models. Moreover, the 
majority of available data arise from international 
centres, where cost structures and reimbursement 
mechanisms differ substantially from those in 

Australasia. Importantly, there remains a scarcity 
of Australian literature specifically addressing the 
true clinical and financial impact of VSP in head 
and neck skeletal reconstruction. This needs to 
be urgently addressed by prospective collection 
of high-quality data demonstrating the utility of 
VSP. Without this we stand to lose publicly-funded 
access to VSP, as suggested by a recent Prosthesis 
List Post Listing Review performed by the Medical 
Devices and Human Tissue Advisory Committee. 
This review highlighted concerns about the 
way VSP is being used in our healthcare system 
and what is perceived as a disparity between 
its intended and actual use. While the review is 
ongoing, a Stage 2 report supports the notion of 
limiting access to this technology in the public and 
thereby the private system as well.43

In summary, VSP is an emerging and exciting 
adjunct to modern head and neck skeletal 
reconstruction, particularly when dental 
reconstruction is required. The current literature, 
however, is limited and the financial modelling 
opaque. Widespread uptake, particularly in the 
public healthcare system, will require detailed 
prospective studies documenting its financial 
feasibility and superior clinical outcomes over 
existing reconstructive techniques.

Conflict of interest
The author has no conflicts of interest to disclose.

Funding declaration
The author received no financial support for 
the research, authorship, and/or publication of 
this article.

References
1	 Taylor GI, Miller GD, Ham FJ. The free vascularized bone 

graft. A clinical extension of microvascular techniques. 
Plast Reconstr Surg. 1975;55:533–544. https://doi.
org/10.1097/00006534-197505000-00002 PMid:1096183

2	 Taylor GI, Watson N. One-stage repair of compound leg 
defects with free, revascularized flaps of groin skin and 
iliac bone. Plast Reconstr Surg. 1978;61(4):494–506. https://
doi.org/10.1097/00006534-197804000-00002 PMid:345302

3	 Chen Z, Yan W. The study and clinical application of the 
osteocutaneous flap of fibula. Microsurgery. 1983;4:11–16. 
https://doi.org/10.1002/micr.1920040107 PMid:6633239

http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.1097/00006534-197505000-00002
https://doi.org/10.1097/00006534-197505000-00002
https://doi.org/10.1097/00006534-197804000-00002
https://doi.org/10.1097/00006534-197804000-00002
https://doi.org/10.1002/micr.1920040107


4

Head and neck skeletal reconstruction before and since virtual surgical planning

Australasian Journal of Plastic Surgery | ISSN: 2209–170X

4	 Hidalgo DA. Fibula free flap: a new method of mandible 
reconstruction. Plast Reconstr Surg. 1989;84:71–79. 
https://doi.org/10.1097/00006534-198907000-00014 
PMid:2734406 PMCid:PMC12672497

5	 Wei FC, Celik N, Chen HC, Chuang DC, Chen IH. Fibula 
osteoseptocutaneous flap for reconstruction of composite 
mandibular defects. Plast Reconstr Surg. 1994;93(2):294–
304. https://doi.org/10.1097/00006534-199402000-00009 
PMid:8310021

6	 Pellini R, Mercante G, Spriano G. Step-by-step mandibular 
reconstruction with free fibula flap modelling. Acta 
Otorhinolaryngol Ital. 2012;32(6):405–409.

7	 Kokosis G, Schmitz R, Powers DB, Erdmann D. Mandibular 
reconstruction using the free vascularized fibula graft: 
an overview of different modifications. Arch Plast Surg. 
2016;43(1):3–9. https://doi.org/10.5999/aps.2016.43.1.3 
PMid:26848439 PMCid:PMC4738125

8	 Cordeiro PG, Hidalgo DA. Soft tissue coverage of 
mandibular reconstruction plates. Head Neck. 
1994;16(2):112–115. https://doi.org/10.1002/hed.2880160203 
PMid:8021129

9	 Hidalgo DA, Pusic AL. Free-flap mandibular reconstruction: 
a 10-year follow-up study. Plast Reconstr Surg. 
2002;110(2):438–449; discussion 450–451. https://doi.
org/10.1097/00006534-200208000-00010 PMid:12142657 
PMCid:PMC10076558

10	 Rohner D, Bucher P, Hammer B. Prefabricated fibular flaps 
for reconstruction of defects of the maxillofacial skeleton: 
planning, technique, and long-term experience. Int J Oral 
Maxillofac Implants. 2013;28(5):e221–e229. https://doi.
org/10.11607/jomi.te01 PMid:24066339

11	 Hirsch DL, Garfein ES, Christensen AM, Weimer KA, 
Saddeh PB, Levine JP. Use of computer-aided design 
and computer-aided manufacturing to produce 
orthognathically ideal surgical outcomes: a paradigm 
shift in head and neck reconstruction. J Oral Maxillofac 
Surg. 2009;67(10):2115–2122. https://doi.org/10.1016/j.
joms.2009.02.007 PMid:19761905

12	 Toto JM, Chang EI, Agag R, Devarajan K, Patel SA, 
Topham NS. Improved operative efficiency of free fibula 
flap mandible reconstruction with patient-specific, 
computer-guided preoperative planning. Head Neck. 
2015;37(11):1660–1164. https://doi.org/10.1002/hed.23815 
PMid:24954814

13	 Gupta S, Goil P. Formulating an easy, affordable, 
and reproducible method for virtual planning and 
3D reconstruction: a state institution’s approach for 
mandibular reconstruction. Ann Plast Surg. 2021;87(1): 
65–72. https://doi.org/10.1097/SAP.0000000000002832 
PMid:34133366

14	 Battaglia S, Maiolo V, Savastio G, et al. Osteomyocutaneous 
fibular flap harvesting: computer-assisted planning 
of perforator vessels using computed tomographic 
angiography scan and cutting guide. J Cranio Maxillofac 
Surg. 2017;45:1681–1686. https://doi.org/10.1016/j.
jcms.2017.07.017 PMid:28838837

15	 Largo RD, Garvey PB. Updates in head and neck 
reconstruction. Plast Reconstr Surg. 2018;141(2):271e–285e. 
https://doi.org/10.1097/PRS.0000000000004070 
PMid:29068896

16	 Wang YY, Zhang HQ, Fan S, et al. Mandibular 
reconstruction with the vascularized fibula flap: 
comparison of virtual planning surgery and conventional 
surgery. Int J Oral Maxillofac Surg. 2016;45(11):1400–1405. 
https://doi.org/10.1016/j.ijom.2016.06.015 PMid:27427546

17	 Liu YF, Xu LW, Zhu HY, Liu SS. Technical procedures for 
template-guided surgery for mandibular reconstruction 
based on digital design and manufacturing. Biomed Eng 
Online. 2014;13:63. https://doi.org/10.1186/1475-925X-13-63 
PMid:24886431 PMCid:PMC4049493

18	 Garza-Cisneros AN, García-Pérez MM, Rodriguez-
Guajardo WJ, Elizondo-Riojas G, Negreros-Osuna AA. Cost-
effective solution for maxillofacial reconstruction surgery 
with virtual surgical planning and 3D printed cutting guides 
reduces operative time. Plast Surg (Oakv). 2024;32(1):70–77. 
https://doi.org/10.1177/22925503221078692 PMid:38433805 
PMCid:PMC10902495

19	 Jeong YJ, Dunn M, Manzie T, et al. Jaw in a day surgery: 
early experience with 19 patients at an Australian 
tertiary referral center. ANZ J Surg. 2024;94:1531–1538. 
https://doi.org/10.1111/ans.19203 PMid:39158220

20	 Andrew TW, Baylan J, Mittermiller PA, et al. Virtual 
surgical planning decreases operative time for isolated 
single suture and multi-suture craniosynostosis repair. 
Plast Reconstr Surg Glob Open. 2018;6(12):e2038. 
https://doi.org/10.1097/GOX.0000000000002038 
PMid:30656118 PMCid:PMC6326593

21	 Davey S, O’Neill M, O’Sullivan M, et al. Virtual surgical 
planning computer-aided design-guided osteocutaneous 
fibular free flap for craniofacial reconstruction. Cureus. 
2019;11(11):e6256. https://doi.org/10.7759/cureus.6256

22	 Omara M, Ali S, Ahmed M. Accuracy of midface 
advancement using patient-specific surgical guides 
and pre-bent plates versus conventional interocclusal 
wafers and conventional plate fixation in quadrangular 
Le Fort II osteotomy: a randomized controlled trial. Br J 
Oral Maxillofac Surg. 2021;59(10):1253–1258. https://doi.
org/10.1016/j.bjoms.2021.05.002 PMid:34503857

23	 Padilla PL, Mericli AF, Largo RD, Garvey PB. Computer-
aided design and manufacturing versus conventional 
surgical planning for head and neck reconstruction: 
a systematic review and meta-analysis. Plast Reconstr 
Surg. 2021;148(1):183–192. https://doi.org/10.1097/
PRS.0000000000008085 PMid:34076623

24	 Mazzola F, Smithers F, Cheng K, et al. Time and cost-
analysis of virtual surgical planning for head and 
neck reconstruction: a matched pair analysis. Oral 
Oncol. 2020;100:104491. https://doi.org/10.1016/j.
oraloncology.2019.104491 PMid:31794886

25	 Moe J, Foss J, Herster R, et al. An in-house computer-aided 
design and computer-aided manufacturing workflow 
for maxillofacial free flap reconstruction is associated 
with a low cost and high accuracy. J Oral Maxillofac 
Surg. 2021;79(1):227–236. https://doi.org/10.1016/j.
joms.2020.07.216 PMid:32860748

26	 Damecourt A, Nieto N, Galmiche S, Garrel R, de Boutray M. 
In-house 3D treatment planning for mandibular 
reconstruction by free fibula flap in cancer: our technique. 
Eur Ann Otorhinolaryngol Head Neck Dis. 2020;137(6):501–
505. https://doi.org/10.1016/j.anorl.2020.02.002 
PMid:32139198

https://doi.org/10.1097/00006534-198907000-00014
https://doi.org/10.1097/00006534-199402000-00009
https://doi.org/10.5999/aps.2016.43.1.3
https://doi.org/10.1002/hed.2880160203
https://doi.org/10.1097/00006534-200208000-00010
https://doi.org/10.1097/00006534-200208000-00010
https://doi.org/10.11607/jomi.te01
https://doi.org/10.11607/jomi.te01
https://doi.org/10.1016/j.joms.2009.02.007
https://doi.org/10.1016/j.joms.2009.02.007
https://doi.org/10.1002/hed.23815
https://doi.org/10.1097/SAP.0000000000002832
https://doi.org/10.1016/j.jcms.2017.07.017
https://doi.org/10.1016/j.jcms.2017.07.017
https://doi.org/10.1097/PRS.0000000000004070
https://doi.org/10.1016/j.ijom.2016.06.015
https://doi.org/10.1186/1475-925X-13-63
https://doi.org/10.1177/22925503221078692
https://doi.org/10.1111/ans.19203
https://doi.org/10.1097/GOX.0000000000002038
https://doi.org/10.7759/cureus.6256
https://doi.org/10.1016/j.bjoms.2021.05.002
https://doi.org/10.1016/j.bjoms.2021.05.002
https://doi.org/10.1097/PRS.0000000000008085
https://doi.org/10.1097/PRS.0000000000008085
https://doi.org/10.1016/j.oraloncology.2019.104491
https://doi.org/10.1016/j.oraloncology.2019.104491
https://doi.org/10.1016/j.joms.2020.07.216
https://doi.org/10.1016/j.joms.2020.07.216
https://doi.org/10.1016/j.anorl.2020.02.002


5

Head and neck skeletal reconstruction before and since virtual surgical planning

Australasian Journal of Plastic Surgery | ISSN: 2209–170X

27	 Lignon J, Guerlain J, Bozec A, et al. Multicentre evaluation 
of the interest in planned surgery for mandibular 
reconstruction with fibula free flap: a retrospective cohort 
study. Eur Arch Otorhinolaryngol. 2021;278(9):3451–3457. 
https://doi.org/10.1007/s00405-020-06536-0 PMid:33398547

28	 Ishimaru M, Ono S, Suzuki S, Matsui H, Fushimi K, 
Yasunaga H. Risk factors for free flap failure in 2,846 
patients with head and neck cancer: a national database 
study in Japan. J Oral Maxillofac Surg. 2016;74(6):1265–1270. 
https://doi.org/10.1016/j.joms.2016.01.009 PMid:26851310

29	 Barr ML, Haveles CS, Rezzadeh KS, et al. Virtual surgical 
planning for mandibular reconstruction with the fibula 
free flap: a systematic review and meta-analysis. Ann 
Plast Surg. 2020;84(1):117–122. https://doi.org/10.1097/
SAP.0000000000002006 PMid:31633539

30	 Powcharoen W, Yang WF, Yan Li K, Zhu W, Su YX. 
Computer-assisted versus conventional freehand 
mandibular reconstruction with fibula free flap: a 
systematic review and meta-analysis. Plast Reconstr 
Surg. 2019;144(6):1417–1428. https://doi.org/10.1097/
PRS.0000000000006261 PMid:31764662

31	 Tarsitano A, Battaglia S, Crimi S, Ciocca L, Scotti R, 
Marchetti C. Is a computer-assisted design and computer-
assisted manufacturing method for mandibular 
reconstruction economically viable? J Craniomaxillofac 
Surg. 2016;44(7):795–799. https://doi.org/10.1016/j.
jcms.2016.04.003 PMid:27193477

32	 Weitz J, Bauer FJ, Hapfelmeier A, Rohleder NH, Wolff KD, 
Kesting MR. Accuracy of mandibular reconstruction by 
three-dimensional guided vascularised fibular free flap 
after segmental mandibulectomy. Br J Oral Maxillofac 
Surg. 2016;54(5):506–510. https://doi.org/10.1016/j.
bjoms.2016.01.029 PMid:26898519

33	 Zweifel DF, Simon C, Hoarau R, Pasche P, Broome M. Are 
virtual planning and guided surgery for head and neck 
reconstruction economically viable? J Oral Maxillofac 
Surg. 2015;73(1):170–175. https://doi.org/10.1016/j.
joms.2014.07.038 PMid:25443385

34	 Park SY, Hwang DS, Song JM, Kim UK. Comparison of 
time and cost between conventional surgical planning 
and virtual surgical planning in orthognathic surgery 
in Korea. Maxillofac Plast Reconstr Surg. 2019;41:35. 
https://doi.org/10.1186/s40902-019-0220-6 PMid:31555618 
PMCid:PMC6739435

35	 Schneider D, Kämmerer PW, Hennig M, Schön G, 
Thiem DGE, Bschorer R. Customized virtual surgical 
planning in bimaxillary orthognathic surgery: a prospective 
randomized trial. Clin Oral Investig. 2019;23(7):3115–3122 
https://doi.org/10.1007/s00784-018-2732-3 PMid:30443778

36	 Gardiner L, Smith B, Kubik M, et al. Long-term 
outcomes in virtual surgical planning for mandibular 
reconstruction: a cost-effectiveness analysis. Microsurgery. 
2024;44(5):e31206. https://doi.org/10.1002/micr.31206 
PMid:38943374

37	 Zavattero E, Fasolis M, Novaresio A, Gerbino G, Borbon C, 
Ramieri G. The shape of things to come: in-hospital three-
dimensional printing for mandibular reconstruction using 
fibula free flap. Laryngoscope. 2020;130(12):E811–E816. 
https://doi.org/10.1002/lary.28650 PMid:32249936

38	 Abo Sharkh H, Makhoul N. In-house surgeon-led virtual 
surgical planning for maxillofacial reconstruction. 
J Oral Maxillofac Surg. 2020;78(4):651–660. 
https://doi.org/10.1016/j.joms.2019.11.013 PMid:31843280

39	 Xiao JB, Banyi N, Tran KL, Prisman E. Cost outcomes of 
virtual surgical planning in head and neck reconstruction: 
a systematic review. Head Neck. 2025;47(3):1037–1057. 
https://doi.org/10.1002/hed.28035 PMid:39737872 
PMCid:PMC11816551

40	 Katsura S, Morita Y, Kakimoto R, et al. Evaluating 
computer-assisted mandibular reconstruction: outsourced 
vs in-house approaches. Oncol Lett. 2025;31(2):1–11. 
https://doi.org/10.3892/ol.2025.15401 PMid:41368149 
PMCid:PMC12683623

41	 Tang NSJ, Ahmadi I, Ramakrishnan A. Virtual surgical 
planning in fibula free flap head and neck reconstruction: 
a systematic review and meta-analysis. J Plast Reconstr 
Aes. 2019;72(9):1465–1477. https://doi.org/10.1016/j.
bjps.2019.06.013 PMid:31324403

42	 Sharaf BA, Abushehab A, Michaelcheck CE, et al. Virtual 
surgical planning in craniomaxillofacial surgery: a 
systematic review and meta-analysis of accuracy, 
operative time, and cost-effectiveness. J Plast Reconstr Aes. 
2025;105:305–314. https://doi.org/10.1016/j.bjps.2025.04.037 
PMid:40339456

43	 Prescribed List Post-listing Review. Review of Surgical 
Guides and Biomodels. Stage 2. Final Report. Department of 
Health and Aged Care. 2025. Accessed October 2025.  
https://www.health.gov.au/sites/default/files/2025-08/
prescribed-list-post-listing-review-consultants-report.pdf

https://doi.org/10.1007/s00405-020-06536-0
https://doi.org/10.1016/j.joms.2016.01.009
https://doi.org/10.1097/SAP.0000000000002006
https://doi.org/10.1097/SAP.0000000000002006
https://doi.org/10.1097/PRS.0000000000006261
https://doi.org/10.1097/PRS.0000000000006261
https://doi.org/10.1016/j.jcms.2016.04.003
https://doi.org/10.1016/j.jcms.2016.04.003
https://doi.org/10.1016/j.bjoms.2016.01.029
https://doi.org/10.1016/j.bjoms.2016.01.029
https://doi.org/10.1016/j.joms.2014.07.038
https://doi.org/10.1016/j.joms.2014.07.038
https://doi.org/10.1186/s40902-019-0220-6
https://doi.org/10.1007/s00784-018-2732-3
https://doi.org/10.1002/micr.31206
https://doi.org/10.1002/lary.28650
https://doi.org/10.1016/j.joms.2019.11.013
https://doi.org/10.1002/hed.28035
https://doi.org/10.3892/ol.2025.15401
https://doi.org/10.1016/j.bjps.2019.06.013
https://doi.org/10.1016/j.bjps.2019.06.013
https://doi.org/10.1016/j.bjps.2025.04.037
https://www.health.gov.au/sites/default/files/2025-08/prescribed-list-post-listing-review-consultants-report.pdf
https://www.health.gov.au/sites/default/files/2025-08/prescribed-list-post-listing-review-consultants-report.pdf

