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Experience With ‘‘Jaw in a Day’’ Technique
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Abstract: The ‘‘Jaw in a Day’’ (JIAD) technique, first described by
Levine and colleagues, establishes immediate functional occlusion
through a single-stage maxillomandibular reconstruction with con-
current implant placement and provisional prosthesis delivery. In
this study, the authors describe 2 cases exemplifying the recon-
structive principles of JIAD. One patient underwent mandibular
reconstruction with the JIAD technique and another patient under-
went JIAD with an optimized rapid sequence computer-aided
design and computer-aided manufacturing (CAD-CAM) for com-
posite maxillomandibular reconstruction. Immediate implant-borne
prosthesis was fixated and all implants osseointegrated into the
neomandible. Although the authors’ patient outcomes are consistent
with the literature, the published reports of JIAD remain limited,
and further studies are required to assess the long-term functional
and aesthetic outcomes as well as cost-effectiveness of this
approach.
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T he fibula free flap has been championed as the primary work-
horse for maxillomandibular reconstruction due to its reliabil-

ity, versatility, and predictable placement of dental implants. First
described more than 2 decades ago,1–3 it has emerged as the ideal
donor for reconstruction of the defective mandible and maxilla. The
primary benefit of the fibula lies in its cortical thickness and density,
which promotes amenability to implant placement and subsequent
prosthodontic rehabilitation.1–9

The final goals of this reconstructive process are the normaliza-
tion of skeletal contour and restoration of baseline functionality,
which require successful free flap survival, implant osseointegra-
tion, and prosthetic placement.1–9 The traditional sequence
involves an interval period up to several months after free tissue
transfer prior to placing implants.10–12 Although these multi-stage

procedures have the advantage of ensuring adequate flap vasculari-
zation and optimizing osteosynthesis,13,14 the extensive lag time
can be emotionally debilitating for patients and can decrease their
post-operative quality of life.15

The ‘‘Jaw in a Day’’ (JIAD) technique, first described by Levine
et al,16 overcomes the temporal and functional burden of multi-
stage reconstruction. The goal of this technique is to establish
immediate functional occlusion by performing a single-stage max-
illomandibular reconstruction with concurrent implant placement
and temporary prosthesis delivery. This development has been
facilitated by computer-aided design and computer-aided
manufacturing (CAD-CAM), which allows precise determination
of osteotomy locations, design of reconstruction plates, and occlu-
sion-driven installation of implants and prosthesis.17,18 Since JIAD
was described, multiple case reports and series have demonstrated
short-term favorable temporal, aesthetic, and functional
results.16,19–21 However, the evidence remains limited secondary
to the small number of patients presented in the literature. In this
study, we sought to add to the body of evidence by describing one
patient that underwent JIAD mandibular reconstruction and another
patient that underwent JIAD with an optimized rapid sequence
CAD-CAM for composite maxillomandibular reconstruction.

MATERIALS AND METHODS
This study has been exempted by the Institutional Review Board of
our institution. From 2015 to 2019, 12 adult patients underwent
simultaneous ablation and fibula free flap reconstruction of the
maxilla or mandible with implant and provisional prosthesis by the
senior authors of this study (FW and YD). Herein, we describe 2
cases exemplifying the reconstructive principles of JIAD.

Virtual Surgical Planning
Virtual surgical planning (VSP) and CAD-CAM for vascular-

ized fibula-based reconstruction of the maxillary and mandible have
been well-established.17,18,22–29 Both patients underwent personal-
ized virtual surgery using 3D reconstruction software and had
stereolithographic models manufactured. The planning phase starts
with a high-resolution (<1 mm or less slices) computed tomography
(CT) scan of the maxillofacial skeleton and the fibulas. The images
were sent to the modeling company (Materialize NV, Leuven,
Belgium) and a stereolithographic model of the patient’s native
craniofacial skeleton was created. Digital resection with appropriate
margins was performed with online assistance of a biomedical
engineer. The resultant defect was utilized to fabricate a guide
for mandibular resection, fibula osteotomies, predictive screw
holes, and implant placement, where final positioning was dictated
to maximize baseline occlusion with a provisional prosthesis.
Dental implants were angled toward the palatal cusps or cingulum
of the maxillary teeth. The constructs were then manufactured and
sterilized before surgery.

Surgical Technique
Resection and flap harvest were performed simultaneously with

a 2-team approach. On the jaw, a resection guide was applied to
facilitate cutting and screw hole placement for the reconstruction
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plate. Drilling of predictive screw holes was performed prior to
resection to ensure accurate placement.

The free fibula harvest was performed as previously
described,1–9 with modifications designed to incorporate
implant placement before pedicle division.16,19–21,30,31 The
VSP-manufactured cutting jig was placed onto the exposed fibula
and secured with temporary monocortical screws. It was critical
that endosseous implants (Nobel Biocare, Kloten, Switzerland)
were placed before osteotomies; this optimized stability since
segmenting the fibula first may introduce difficulty seating
implants at high torque. Once implants were secured and stability
confirmed, multi-unit abutments and temporary copings were
placed. Osteotomies of the fibula were then completed, recon-
struction plate was adapted, and the pedicle was divided.

After harvest, the fabricated fibula free flap construct was inset into
the remnant native jaw and plate osteosynthesis was completed.
Microvascular anastomosis and soft tissue closure surrounding the
implants were then performed. The dental prosthesis was subsequently
placed on the temporary copings and picked up with acrylic resin.

RESULTS

Patient 1 (JIAD)
A 51-year-old female with an expansile growth along

her anterior mandible (Fig. 1) was found on biopsy to have

desmoplastic ameloblastoma. The subsequent plan was for the
patient to undergo anterior segmental mandibulectomy with fibula
free flap reconstruction and concomitant dental implantation and
prosthesis. Utilizing the patient’s baseline occlusion, pre-operative
VSP was implemented for fabrication of prosthesis, guides for
osteotomies and implant placement, and reconstruction plate
(Fig. 2A–C). Following VSP, approximately 2 weeks were needed
for delivery of the 3D-printed models and another 2 weeks for
development of the dental prosthesis by a dental laboratory. Resec-
tion of the mandibular lesion was facilitated by a 3D-printed cutting
guide, which contained osteotomy slots and predictive screw holes

FIGURE 1. Panoramic radiography of cystic expansile anterior mandibular
lesion found to be desmoplastic ameloblastoma.

FIGURE 2. (A) Planned fibula free flap reconstruction with overlay of planned
resection (red). Fibula segments are denoted in purple, yellow, and green. (B)
Planned dental implant placement along fibular free flap reconstruction. (C)
Custom plate design for fibula and mandible osteosynthesis; arrows denote
proper spacing for plate screws to accommodate the location of implants.

FIGURE 3. (A) Printed mandible cutting guide (left) and milled reconstruction
plate (right) and associated 3D models. (B) Fabricated fibula guide with
predictive screw holes, osteotomy slots and dental implant sleeves. (C) Fibula
cutting guide fixated in-situ to left fibula following dissection and harvest,
pedicle remains intact. (D) Placement of dental implants along anterior fibular
surface. (E) Frontal view of the fibula construct demonstrating proper draw of
implants, seating of prosthesis, and adaptation of the reconstruction bar and
fibula segments. (F) Occlusal view of the denture and reconstruction plate in
place demonstrating proper implant location. (G) Fixation of fibula to native
mandible with proper occlusion achieved. Note presence of maxillary and
mandibular second molars to maintain the vertical dimension of occlusion. This
is used for a ‘‘pick-up’’ impression where acrylic is expressed into the denture to
lute the dental prosthesis to the implant temporary coping. (H) ‘‘Pick-up’’ of
mandibular prosthesis. (I) Completed lower hybrid dental prosthesis after
conversion. The prosthesis is now ready for delivery to the patient. (J) Oral soft
tissue closure. (K) Final delivery of provisional prosthesis.
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for the milled reconstruction plate (Fig. 3A). A fibula cutting guide
was also 3D-printed with corresponding predictive screw holes,
osteotomy slots, and dental implant sleeves (Fig. 3B). The left
fibula was then exposed and the fibula guide was adapted with
screws. Dental implants were placed using sleeves on the guide
while perfusion remains intact (Fig. 3C-D). Following planned
segmentation of the fibula, the milled reconstructive plate was
fixated to the fibula and the dental prosthetic was placed along the
anterior fibula border within the anticipated reconstructive occlusal
plane (Fig. 3E-F). The pedicle was subsequently divided and the
fibula construct was inset and osteosynthesized to the remnant
native mandible. After proper occlusion was confirmed, a direct
implant-level pick-up impression was employed in registering the
spatial relationship between prosthesis and implant coping
(Fig. 3G–I). Microvascular anastomosis was completed and oral
cavity soft tissue closure was performed prior to delivery of the
provisional prosthesis (Fig. 3J-K). Immediate post-operative CT
and Panorex radiography confirmed appropriate occlusal relation-
ship between dental implant and fixation screws (Fig. 4A-B). The
patient underwent final prosthesis delivery at 6 months follow-up
with imaging that displayed appropriate osseointegration of
implants and fibula free flap (Fig. 5A-B).

Patient 2 (JIAD With In-House CAD-CAM of
Maxillary Obturator and Mandibular
Prosthesis)

A male patient, in his mid-thirties, was evaluated following a
self-inflicted gunshot wound with resultant avulsion of his anterior
maxilla and mandible complex. The patient was initially stabilized
at an outside institution before referral to our team for definitive
reconstruction. His floor of mouth had been reconstructed with a
radial forearm free flap and the dentate portions of the mandible had
been debrided, but osseous reconstruction was not yet attempted. A
preoperative cone beam CT and Panorex radiograph was obtained
to delineate the extent of injury and planned reconstruction (Fig. 6).
VSP was then performed with a plan for fibula free flap recon-
struction with immediate implants and prosthesis. The extent of the
anticipated defect was determined based on appropriate resection
margins. Implant placement and prosthesis were designed using the
posterior maxillary dentition to define vertical occlusal dimensions.

FIGURE 4. (A) Immediate post-operative Panorex. (B) Axial CT imaging
immediately post-operative demonstrating the planned relationship between
the dental implants and the fixation screws.

FIGURE 5. (A) Patient occlusion 6 months following surgical reconstruction
with final prosthesis in place. (B) Panorex radiograph demonstrating final
prosthesis placement and osseointegration of implants to fibula free flap.

FIGURE 6. Pre-operative Panorex radiography with planned resection noted
(red lines).

FIGURE 7. (A) 3D model of anticipated maxillomandibular defect. (B) Planned
fibula free flap reconstruction with dental implantation. Anterior placement
profile was confirmed against design of maxillary obturator. (C) Planned custom
reconstruction plate for osteosynthesis of fibula free flap with mandible
demonstrating adequate spacing between implants and plate screws.
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A custom-milled reconstructive plate for free flap fixation was
digitally devised and verified to have adequate spatial dimensions
with respect to anticipated implant sites (Fig. 7A–C). Fabrication of
the VSP-generated cutting guide and milled reconstruction plate
was completed after approximately 2 weeks. Notably, CAD-CAM
of the maxillary obturator and mandibular prosthesis was done in-
house by our team, reducing the time needed for fabrication of the
dental prosthesis from 2 weeks to approximately 24 hours (Fig. 8A-
B). A polyvinyl siloxane impression was made of the maxilla,
poured with dental stone, and scanned into an STL file using a
desktop EinScan DS-EX scanner (Shining 3D, Hangzhou, China).
A maxillary obturator was digitally created (Fig. 9A) with Blue Sky
Plan (Blue Sky Bio, Libertyville, IL) and Meshmixer (Autodesk,
San Rafael, CA). The mandibular dentition (Fig. 9B) was digitally
designed with Exocad (Exocad GmbH, Darmstadt, Germany). Both
the obturator and mandibular dental prosthesis were 3D-printed
(Fig. 10) with NextDent C&B MFH resin (3D Systems, Rock Hill,
SC) and gingival color was characterized with Anaxgum (Anax-
dent, Ardmore, OK). During surgery, planned fibula osteotomies

were performed and the dental prosthesis was placed along the
anterior fibula to confirm proper angulation of implants (Fig. 11).
The fibula free flap was then brought to the mandibular defect and
rigidly fixated to the native mandible. The obturator was lined with
a tissue conditioner and placed into the maxillary defect. The
mandibular prosthesis was subsequently placed on the implant
temporary copings, picked up with cold cure acrylic, and recon-
toured for final seating (Fig. 12).

Each patient described received 6 immediate dental implants
and an immediate provisional fixed hybrid prosthesis. After
6 months of healing, implants were torqued to 35 Ncm to verify
integration. All implants integrated, although in the first case, 1
implant was left buried and not used in the final prosthesis.

DISCUSSION
The traditional sequence of dental rehabilitation after fibula free
flap includes a waiting period of several months prior to implant
placement and a subsequent osseointegrative interval before fixa-
tion of prosthesis.1–9 Although this approach ensures a deliberate

FIGURE 8. (A) Composite 3D maxillary and mandibular reconstruction
delineating the fibula free flap (red), dental implants (blue), provisional
prosthesis (gold), and maxillary obturator (purple). (B) Planned mandibular
prosthesis with implants.

FIGURE 9. Planned STL of (A) maxillary obturator and (B) mandibular
prosthesis.

FIGURE 10. Fabricated maxillary obturator and mandibular prosthesis.

FIGURE 11. Left fibula free flap following osteotomies, reconstructive plate
adaptation, and dental implant and prosthetic placement.

FIGURE 12. Occlusal relationship following flap inset, soft tissue closure, and
placement of maxillary obturator.
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and cautious recovery, this lengthy process, which can take up to 12
months, can have severe functional and psychological conse-
quences for the recovering patient.15 The initial success of imme-
diate implantation during free fibular reconstruction was first
described several decades ago by Urken et al and Hidalgo.2,32

Since then, multiple studies have established the reliability of
concurrent dental implantation in the fibula for maxillomandibular
reconstruction.14,33 Along with the advent of CAD-CAM,17,18 the
high success rates associated with this method have propelled a
movement toward increasingly rapid implantation and prosthesis
fabrication, as demonstrated by multiple case series and
reports.18,34-41

Rohner et al described a 2-stage prefabricated fibula free flap
reconstruction of a severely atrophied maxilla in 4 patients, where
the first stage involved placement of implants and skin graft over
the pedicled donor fibula and the second stage involved guided
fibula osteotomies, placement of bar-borne prosthesis, fibula con-
struct harvest, and free flap inset into the maxilla.41 Functional
loading with soft diet was then performed within 24 hours of
surgery. Subsequent studies by other groups have demonstrated
favorable results with the prefabricated fibula technique. Although
there was an osseointegrative period of 3 months before prosthetic
loading of implants, this technique allowed patients to have a fully
rehabilitated jaw within that time span.18,37-41

The immediate prosthetic loading of implants was first demon-
strated by Chiapasco and Gatti, where the implants and prosthesis were
placed 3 months after fibula free flap reconstruction in 2 patients with
severely atrophied, edentulous maxilla.34 All implants were noted to
survive in their patients. Similarly, in a consecutive series of 28 patients,
Okay and colleagues compared implanted patients with and without
immediate loading of provisional prosthesis 3 months after free flap
reconstruction, in which they noted an 89.3% implant success rate in
the immediate loading group.35 These results suggested that immediate
functional loading of implants was possible, and paved the way for
single-stage total maxillomandibular reconstruction.

The ‘‘Jaw in a Day’’ was a natural development stemming from
these earlier successes. Previously described by Levine et al,16 the
approach is characterized by a 1-stage fibula free flap reconstruc-
tion with simultaneous implant and provisional prosthesis place-
ment. In their case series, Levine et al demonstrated the potential of
this technique in 3 patients for mandibular reconstruction and 1
patient with maxillary reconstruction.16 This is followed up by
JIAD of a 26 year-old female patient that presented for definitive
reconstruction after previous intervention for a maxillary Ewing
sarcoma.20 Qaisi et al were the second group to publish their
experience with JIAD, where they performed ameloblastoma resec-
tion of the mandible and fibula free flap reconstruction with
concurrent implant and temporary prosthesis in 3 patients.19 In
2019, Patel et al published case reports on JIAD in 2 patients, one
with odontogenic myxoma of the maxilla and the other with
odontogenic myxoma of the mandible.21

The results of our case series add to the increasing body of
evidence for the reliability of JIAD. We noted no osseointegrative
compromise in our patients. In both cases, VSP and CAD-CAM
played a crucial role in accomplishing total single-stage reconstruc-
tion. We noted that in our first case, about 4 weeks were required to
develop the guides and to fabricate the prosthesis. In our second
case, we were able to reduce the preparatory time to about 2 weeks
by relocating our prosthesis fabrication in-house. CAD-CAM has
revolutionized osseous and dental reconstruction by minimizing
deviations from pre-planned measurements and limiting guesswork,
allowing for an accurate occlusion-driven reconstruction.17

The temporal advantage of JIAD is clear-cut; the single-stage
procedure allows reconstruction of the maxilla or mandible with
immediate implant-borne fixation of prosthesis, providing patients

with a faster restoration of form and function. The lack of additional
stages may also translate into potential cost savings, although cost-
effectiveness studies have yet to be performed. With a single-stage
reconstruction, patients are also exposed less to further
anesthetic risks.

The long-term outcomes related to this technique, however, are
currently limited. Given the novelty of this method, there is also a
high degree of learning curve. Although no free flap failures have
been demonstrated in the literature, the possibility of flap loss also
translates into the loss of implant and provisional prosthesis invest-
ment. The personnel involvement can be extensive, with pre-
operative preparation requiring the collaboration of multiple pro-
fessionals, including the microvascular surgeon, prosthodontist,
oral and maxillofacial surgeon, biomedical engineer, and dental
laboratory technician. The studies in the literature have also been
limited to reconstruction of benign diseases, and application of this
technique to malignant conditions has yet to be reported.

Noting these advantages and limitations of JIAD, we describe
our experience with this technique in 2 patients and demonstrate
patient outcomes that are agreeable with the literature. However, the
published reports of JIAD remain limited, and further studies,
preferably with larger sample sizes, are required to assess the
long-term functional and aesthetic outcomes as well as cost-effec-
tiveness of this method.
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