
A novel approach to CAD/CAM Surgical, Interim, and Definitive Obturator fabrication

Introduction
The execution of prosthetic rehabilitation for patients with oral

cancer post-surgical intervention has been revolutionized with the use
of digital technology in scanning, designing, and printing of final
prostheses. This has allowed prosthodontists and surgeons to work
more coherently in planning, prior to surgical intervention and
executing of reconstructive cases to achieve a more ideal result. The
purpose of this poster presentation is to illustrate a digital workflow in
reconstruction of a patient following partial maxillectomy.
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Case Report
The 82-year-old patient reported to the graduate prosthodontic

clinic at UNC Chapel Hill. The patient was recently diagnosed with
pT4a Squamous Cell Carcinoma of the anterior maxilla following
excisional biopsy and required dental clearance prior to his planned
maxillectomy and adjuvant oncologic treatment.

Preliminary alginate impressions were made, and an intraoral scan
captured (Fig. 5), to generate a three-dimensional digital model of the
patient’s mouth prior to his dental extractions and maxillectomy. The
ablative surgeon was consulted, and an outline of the surgical margins
drawn on the preoperative cast (Fig. 2). A 3D meshing software was
used to digitally extract the patient’s teeth (Fig. 6) to perform cast
surgery (Fig. 7) in accordance with the surgeon’s planned surgical
intervention. A surgical obturator was then designed on this altered
digital model by combining dental computer-aided design (CAD) with
meshing software (Fig. 8). The patient’s existing anatomy allowed for
virtual planning of a prosthesis without the need for retentive clasps,
utilizing the palatal undercuts for stability and retention. Holes were
made to allow for fixture of the prosthesis to the patient’s remaining
dentition using wrought wire. The patient’s initial tooth positioning was
preserved and digitally copied as a reference for the interim obturator
(Figs. 9 & 10).

The surgical and interim obturator prostheses were subsequently
printed via additive manufacturing with methylacrylate resin, and the
interim prosthesis stained to replicate the patient’s soft tissues (Fig 12).
On the day of the maxillectomy, following placement of sterile
dressing into the defect site, the surgeon elected to screw the prosthesis
into place in lieu of fixation wires (Fig. 4). 21 days later, the surgical
prosthesis was unscrewed, the dressing removed, and the interim
obturator delivered. Conventional tissue conditioning was applied to
the interim obturator to conform to the defect site. The patient was
able to achieve a comfortable and aesthetic result without the need the
need for additional clasps.

After 3 months of healing, the interim obturator will be scanned
with a benchtop lab scanner and a definitive obturator designed to
mimic the design of the interim obturator. The definitive monoblock
prosthesis will provide the patient with a comfortable prosthesis that
accurately fills the defect site and mimics the aesthetics of the patient’s
natural dentition.
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Discussion
Utilization of digital CAD/CAM technology can

help expediate a patient’s care during a traumatic time
in their lives. Current baseplate fabrication methods
utilize the patient’s plaster cast of their existing
dentition to provide a framework for placement of
replacement denture teeth. This digital workflow allows
us to potentially eliminate the need for conventional
impressions. We can now effectively duplicate the
patient’s existing dentition, as well as make minor
adjustments to the dentition on their definitive
obturator prostheses. This approach reduces the
number of visits needed for a patient to receive their
definitive prosthesis, which in turn increase our clinical
efficiency. The potential for increased patient comfort
and the reduced number of postop appointments.

Planning Phase

Fig 1: Preoperative (a) occlusal and (b) facial view of  
maxillary ridge with lesion on premaxilla

Fig 2: Preoperative cast with 
outlined proposed surgical margins

Surgical Phase

Fig 3: Maxillectomy of  pT4a SCC 
of  the anterior maxilla

Fig 4: surgical obturator placed 
over partial maxillectomy
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Fig 5: Digital IO scan of  patient’s mouth Fig 7: Digital cast surgery with proposed surgical marginsFig 6: Digital extraction of  proposed surgical margins

Computer Aided Design Laboratory Phase

Fig 10: CAD design of  interim obturatorFig 9: CAD design of  interim obturator dentitionFig 8: CAD design of  surgical obturator

Restorative Phase

Fig 11: Intraoral presentation after 3 weeks with 
surgical obturator and dressing Fig 12: (a) occlusal and (b) facial view of  Printed Interim Obturator with extraoral staining Fig 13: (a) intaglio and (b) facial view of  Interim Obturator with tissue conditioner

Fig 14: Side-by-side facial comparison of  (a) the patient’s initial 
presentation with (b) their interim obturator prosthesis
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the ablative surgeon (Fig. 4)

Following removal of  the surgical obturator prosthesis (Fig. 11), 
interim prosthesis (Fig. 12) tried in patient’s mouth and 

confirmed for fit. (Fig 13) Tissue Conditioner applied to defect 
site to allow for healing of  maxillectomy prior to definitive 

prosthesis fabrication
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