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Summary: Craniomaxillofacial reconstruction using virtual surgical planning,
computer-aided manufacturing, and new microsurgical techniques optimizes pa-
tient-specific and defect-directed reconstruction. A 3D customized free deep cir-
cumflex iliac artery (DCIA) flap with intraoral anastomoses was performed on a
23-year-old man with a posttraumatic right zygomatico-maxillary defect with failure
of alloplastic implant reconstruction. An osseous iliac crest flap was sculpted based
on a customized 3D model of the mirror image of the patient’s unaffected side
to allow for perfect fit to the zygomatico-maxillary defect. An intraoral dissection
of the facial artery and vein was performed within the right cheek mucosa and al-
lowed for end-to-end microvascular anastomoses. 3D preoperative planning and
customized free DCIA osseous flap combined with an intraoral microsurgical tech-
nique provided restoration of facial esthetics and function without visible scars. In
cases where zygomatico-malar reconstruction by alloplastic material fails, a custom-
ized free DCIA osseous flap can be designed by virtual surgical planning to restore
facial appearance and function. (Plast Reconstr Surg Glob Open 2017;5:¢1226; doi:

10.1097/GOX.0000000000001226; Published online 3 February 2017.)

he face is the only part of the body that cannot be
hidden. Facial asymmetry, loss of contour definition,
and scarring are quickly noticeable and can lead to
stigmatization.! Major facial defects may sometimes re-
quire free flap reconstruction. Intraoral anastomosis of
free flaps has been introduced by Gaggl et al? to avoid fa-
cial skin incision. In addition, advances in computer-aided
design and manufacturing, have greatly facilitated flap
reconstruction,*? especially for complex cases of cranio-
maxillofacial defects.
We have combined the use of intraoral free flap anas-
tomosis with a patientspecific computer-designed free
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deep circumflex iliac artery (DCIA) osseous flap to restore
bony architecture of a latent zygomatico-maxillary com-
plex (ZMC) defect without the addition of a facial scar. A
case report describing the pathology, preoperative virtual
surgery, and surgical procedure is outlined below.

A 23-year-old man with a history of a traumatic com-
minuted fracture of the right ZMC presented to our clinic
4 years after primary reconstruction at an outside hospital
center. The patient had had a secondary alloplastic im-
plant reconstruction, which was complicated by a chronic
infection with draining cutaneous fistula that then neces-
sitated implant removal. Upon presentation, the patient
complained of severe right cheek pain, secondary lower
eyelid ectropion with conjunctival irritation, and most sig-
nificantly, psychological stress due to his facial asymmetry

(Fig. 1).

Avvirtual plan was performed with Materialise (Leuven,
Belgium) and a mirror image of the patient’s unaffected
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Fig. 1. Preoperative view of right-sided posttraumatic zygomatico-
maxillary defect.

side was created. Stereolithographic models of the pa-
tient’s face and defect were printed. The model of the de-
fect represented the exact bony shape required to restore
the facial contour and served as a guide for flap shaping
(Fig. 2).

With the patient in a supine position, the contralateral
iliac crest ridge was incised to facilitate a 2-team approach.
External and internal oblique muscles were dissected and
the DCIA pedicle was followed along the inner cortex of
the iliac crest until appropriate height and length were
exposed. The inner table of the iliac crest flap was har-
vested according to the preoperative virtual plan. The iliac
bone flap was sculpted to achieve identical replication of
the personalized maxillary 3D model while maintaining
perfusion by its pedicle. The bone flap was inset onto the
facial model until perfect contour was achieved (Fig. 3).

Recipient vessel position was confirmed and marked
intraorally with a Doppler probe. The buccal mucosae fol-
lowed by the buccinator muscle were incised anterior to
Stensen’s duct.'” The facial artery and vein were dissected
along 4cm to facilitate intraoral anastomoses and to allow
adequate vessel caliber. The maxillary defect was exposed
through a superior gingivobuccal sulcus incision. Bone
edges were debrided and an infraorbital nerve neurolysis
was performed.

The customized bone flap was transferred to the right
ZMC defect and was fixated using 2 monocortical bone
screws. End-to-end intraoral arterial and venous micro-
anastomoses were completed. The patient was discharged
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Fig. 2. Virtual surgical planning of 3D model of patient’s skull with
zygomatico-maxillary defect reconstruction by mirror image of con-
tralateral intact ZMC.

at 2 days postoperative and was followed on a bimonthly
basis without any complications.

RESULTS
Postoperatively, the patient showed facial symmetry
and a restored midfacial contour (Fig. 4). There was a
complete resolution of his initial presenting complaints,
including cheek pain.

DISCUSSION

Reconstructive options to midfacial defects include au-
togenous tissue transfers or alloplastic implants. Our pa-
tient had already experienced several complications from
an alloplastic implant; therefore, he was not a candidate
for its reuse. Moreover, our patient had already suffered
significant psychological distress from his facial deformity
and was hoping to have a reconstruction that precluded
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Fig. 3. Confirmation of DCIA flap insetting on 3D model of patient
skull with maxillary defect while maintaining perfusion through its
pedicle.
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the addition of any facial scars. Combining the patient’s re-
quests with his past medical history confirmed our decision
to use a vascularized bone flap with intraoral anastomosis.

Low level of donor-site morbidity and high esthetic de-
mands were the criteria used during the decision making
process. The iliac crest flap, DCIA, was the flap of choice
for this type of reconstruction. Its large amount of avail-
able bone combined with acceptable donor site morbidity
justified this choice."'? In the presented case, the cortex
was split to allow reconstruction of the defect. This tech-
nique allows for thinner bone harvesting, thus decreasing
the risk of hernia compared with bicortical iliac crest har-
vest.'>!* Moreover, the natural curvature of the iliac crest is
a great fit for contouring of the maxilla.'>!® The overlying
muscle has been described to treat alveolar ridge fistulas,
to close nasal cavities or, in this case, to fill soft-tissue defi-
cit of the malar region.'”'® The optimal vascular pedicle
length and diameter of the flap' facilitated intraoral anas-
tomosis in this case. Rarely, donor-site morbidity can cause
gait disturbances,? which did not occur in this case. The
discreetly hidden donorssite scar constitutes a definite ad-
vantage of the DCIA flap.?*

Intraoral anastomosis was elaborated by Gaggl et al® to
avoid the need for any facial skin incisions. This technique
also facilitates identification of the facial nerve branches,
preventing injury and paralysis.?® Several reports of in-
traoral free flap anastomosis for a wide range of surgical
indications and with a large variety of flaps followed and
demonstrated favorable outcomes.!##-2

Fig. 4. Three-month postoperative view of right-sided zygomatico-
maxillary defect restoration.

Free DCIA Osseous Flap and Intraoral Anastomoses

The field of 3D virtual surgery has been shown to re-
duce operative time, to be cost effective?’” and to enhance
surgical efficiency, accuracy, creativity, and reproducibil-
ity.?2 3D reconstruction from 2D computed tomography
scan images of our patient’s donor iliac crest and recipient
maxilla provided preoperative contour deformity of the
ZMC defect and parameters of the unaffected side. The-
ses virtual images allowed the creation of a 3D model of a
bony segment that interdigitated with the maxillary defect
while presenting outside contours of the intact contralat-
eral maxilla. The sterile models allowed for intraoperative
adjustments and confirmation. Virtual imaging also dis-
played the DCIA flap vascularization, allowing appropri-
ate mapping of arterial course through the flap and sites
of required osteotomies according to defect size.

CONCLUSION
This case study demonstrates that careful 3D preopera-
tive planning and customized free DCIA osseous flap com-
bined with an intraoral microsurgical technique restored
facial esthetics and function while minimizing recovery time
and eliminating visible scars, in a patient where zygomatico-
malar reconstruction by alloplastic material had failed.
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