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Abstract

Virtual Surgical Planning and Stereolithography-guided Osteotomy for 3
Dimensional Mandibular Reconstruction with Free Fibula Osseous Flaps:
A Case Report

Woong Nam, Nicholas Makhoul', Brent Ward', Joseph I. Helman', Sean Edwards'

Department of Oral and Maxillofacial Surgery, Yonsei University College of Dentistry,
'Department of Oral and Maxillofacial Surgery, University of Michigan College of Dentistry

The osseous or osteocutaneous free fibula flap has become the gold standard for most mandibular reconstructions because
of its favorable osseous characteristics. However, disadvantages, such as the time-consuming reconstructive step, difficulty
in performing the osteotomies to precisely recreate the shape of the missing segment of mandible and poor bone-to-bone
contact play a role in making the surgeons look for alternative flaps. With the advent of computerized design software,
which accurately plans complex 3-dimensional reconstructions, has become a process that is more efficient and precise. However,
the ability to transfer the computerized plan into the surgical field with stereolithographic models and guides has been a
significant development in advancing reconstruction in the maxillofacial regions. The ability to "pre-plan" the case, mirror
and superimpose natural structures into diseased and deformed areas, as well as the ability to reproduce these plans with
good surgical precision has decreased overall operative time, and has helped facilitate functional and esthetic reconstruction.
We describe a complex case treated with this technique, showing the power and elegance of computer assisted maxillofacial
reconstruction from the University of Michigan, Oral and Maxillofacial Surgery.
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Fig. 1. (A) Frontal view. (B) Lateral
view. A 38-year-old woman with man-
dibular fracture combined with eden-
tulism and atrophic mandible. She al-
so had Crohn's disease and chronic
steroids medication. Initial treatment
was comprised of open reduction and
internal fixation. However, external
fixator was attached and long-term
antibiotics therapy was done due to
postoperative osteomyelitis. Right-
side external fixator was lost and vir-
tual surgical planning and stereoli-
thography-guided osteotomy for 3 di-
mensional mandibular reconstruction
with free fibula osseous flaps was
initiated.
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Fig. 3. Fibular cutting guide.
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Fig. 2. (A) Three-dimensional recon-
truction of high-reslolution com-
puted tomography scan of craniofa-
cial skeleton. (B) Plate adapted to
proposed neomandible. (C) Planning
of fibular osteotomies.
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AoFd & 55 53] B 5 Q7] whiolch

< A A (planning phase)= F=HT AT EY o] A
271edite] el o ANE-S niEe 2 slekE Al HIflE
ZgstaL, golsle siekadt FUIRMHE A o] BAl| Bies
HIEE XA B, & 7PdR el (virtual surgery) 24
& ¥Rt 7P F-ek(virtual osteotomies)S Bl o
bony uniong 915+ HZe] SFAte| 7Fs3lES Sl &% HIE
& SAIT IS e olskes dih

2R (modeling phase)®= % A Aol o]F
o]Zl 7P ol Zx(virtual surgery) 9] AEE vigto g2 YAZ
& & (stereolithographic model)& AZsh=d], o|& FHo}
SIEIA =84 H91eh 2 A3t gk s JR= AlF
3l = ¥k o}, S 7ho|=(cutting guide)E Sl HIXAA
BOFHN = Aokl 2k fiX|o tigh R AlEsiert wEgh
7PdRelgE Al YRR vzl AR vle] HIAA =

Fig. 4. (A) Stereolithographic model
of neomandible and preadapted
plate. (B) Fibula free flap is harvested
while the flap continues to be
perfused and shaped according to
the length of the template. (C) Plate
fixed to residual mandible and the
pre-shaped fibula flap is then fixed
to the plate. (D) Revascularization
of free fibula flap.
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Fig. 5. Postoperative view. (A) Frontal,
(B) lateral, (C) & (D) 3-dimensional
tomographic images.
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