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Case Report

In t r o d u c t i o n

The term obturator originates from the Latin word obturare, 
meaning “to close” or “shut off.” As defined by Boucher, an obturator 
is a prosthesis designed to close palatal openings resulting from 
congenital or acquired defects.1 According to the Glossary of 
Prosthodontic Terms-2023 (GPT-10), maxillofacial prostheses restore 
separation between the oral and nasal cavities, thereby improving 
speech, deglutition, and mastication.2

Maxillary defects most commonly result from surgical resection 
for malignancy, trauma, or aggressive infections and pose significant 
prosthodontic challenges due to anatomical complexity and 
compromised support structures.3 During the second wave of the 
COVID-19 pandemic in India, there was a marked surge in rhino–
orbital–cerebral mucormycosis cases, frequently necessitating partial 
or total maxillectomy to ensure patient survival.4,5 Many survivors 
subsequently present years after surgery with persistent functional 
impairment, nutritional compromise, and psychosocial distress.

In clinical practice, delayed presentation is often compounded 
by financial constraints and repeated failure of conventional 
prosthetic rehabilitation. Surgical reconstruction and implant-
supported prostheses may be contraindicated or unaffordable, 
particularly in elderly or medically compromised patients. 
Conventional obturators incorporating rigid acrylic bulbs may fail 
to provide adequate retention and stability in edentulous patients 
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Ab s t r ac t
Background: Rehabilitation of edentulous postmucormycosis maxillary defects is challenging due to extensive anatomical loss, restricted 
intraoral access, and financial limitations. Surgical reconstruction or implant-supported prostheses may be contraindicated, while conventional 
acrylic obturators often fail to achieve retention and stability.
Case description: A 67-year-old male with controlled diabetes, previously treated with amphotericin B following COVID-19-associated 
mucormycosis, presented 3 years postmaxillectomy with complete edentulism and a vertical Class II defect (>50% vertical bone loss). Symptoms 
included impaired mastication, swallowing difficulty, and social isolation. Prior conventional obturator attempts were unsuccessful.
Intervention: Computed tomography (CT) scans (1 mm slices, Siemens Somatom) were processed using RadiAnt, Meshmixer, and Chitubox to 
generate STL data, which was 3D-printed (Elegoo Mars 3). A wax bulb prototype was sculpted on a 3D-printed model utilizing undercuts for retention 
and processed with Mollosil silicone (10:1 mix, 10 minutes at 45 °C). A vinyl polysiloxane (VPS) pickup impression enabled fabrication of a definitive 
heat-polymerized polymethyl methacrylate (PMMA) obturator. Mollosil bulb bonded to acrylic via Mollosil adhesive and mechanical retention.
Outcome: The hybrid obturator restored retention, stability, occlusion, speech, and deglutition. Follow-ups at 48 hours, 1 week, 1 month, and 
6 months confirmed sustained function, oral–nasal separation, and patient satisfaction without complications.
Conclusion: This CT-based hybrid digital–conventional workflow with a flexible Mollosil bulb offers a cost-effective, minimally invasive solution 
when conventional methods fail.
Keywords: Case report, CT-based digital planning, Edentulous maxillary defect, Maxillary obturator, Maxillofacial prosthesis, Mollosil obturator, 
Patient-centered rehabilitation, Three-dimensional-printed resin model.
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printer at a layer thickness of 50 µm to obtain an accurate anatomical 
replica of the defect (Fig. 2).

A wax prototype of the obturator bulb was sculpted on the 
printed model (Fig. 3), invested (Fig. 4), and processed using 
Mollosil (DETAX GmbH, Germany) to fabricate a flexible silicone 
bulb (Fig. 5). After intraoral evaluation of extension, comfort, and 
sealing efficiency (Fig. 6), a vinyl polysiloxane pickup impression 
was made to record the relationship between the silicone bulb and 
the denture-bearing tissues (Fig. 7). The impression was poured to 
obtain a master cast (Fig. 8), followed by jaw relation recording and 
try-in procedures (Fig. 9).

A definitive obturator was fabricated using heat-polymerized 
polymethyl methacrylate (PMMA), with mechanical retention provided 
by a retentive undercut in the wax prototype and chemical bonding 
achieved using the manufacturer-recommended Mollosil adhesive. 

with large defects and restricted intraoral access, resulting in 
compromised speech, mastication, and quality of life.6,7

Recent advances in digital dentistry, including computed 
tomography (CT)-based computer-aided design/computer-aided 
manufacturing (CAD/CAM) workflows and 3D printing, allow 
accurate replication of complex maxillary defects while minimizing 
reliance on conventional impression techniques.8 However, reports 
describing impression-free, hybrid digital–conventional workflows 
combined with flexible obturator materials in postmucormycosis 
edentulous patients remain limited.

The novelty of this case lies in the use of a CT-derived 3D-printed 
defect model to fabricate a definitive obturator incorporating 
a flexible Mollosil bulb following failure of a conventional 
acrylic bulb obturator in a financially constrained, edentulous 
postmucormycosis patient. This clinically driven approach was 
adopted to improve retention, stability, comfort, and function while 
avoiding invasive and costly treatment modalities.

Ca s e De s c r i p t i o n

A 67-year-old male patient presented 3 years after a surgical 
maxillectomy performed for rhino–orbital–cerebral mucormycosis 
during the COVID-19 pandemic. He had completed systemic 
antifungal therapy consisting of liposomal amphotericin B followed 
by oral posaconazole, with no evidence of disease recurrence. 
Medical history revealed controlled type 2 diabetes mellitus, 
with no other systemic contraindications at the time of prosthetic 
rehabilitation. The surgical site was completely healed, with no signs 
of active infection or inflammation. The patient reported impaired 
mastication, nasal regurgitation, and difficulty in speech.

Intraoral examination revealed complete maxillary edentulism 
with unilateral maxillary discontinuity. Preprosthetic evaluation 
included assessment of defect size, residual palatal support, 
depth of soft tissue undercuts, tissue resiliency, interarch space, 
mandibular prosthesis status, and mouth opening. The defect was 
classified as Class II according to the Vertical Liverpool classification, 
indicating a unilateral vertical defect with preservation of the 
contralateral maxilla, which significantly influenced obturator 
design and retention strategy (Fig. 1). A customized obturator with 
a flexible bulb was planned.

Due to restricted intraoral access, conventional impression 
techniques were contraindicated. Multislice CT data (slice thickness 
0.6–1.0 mm) were processed using RadiAnt Digital Imaging and 
Communications in Medicine (DICOM) viewer and exported as STL 
files. Mesh refinement was performed in Meshmixer, the model 
was sliced in Chitubox, and the parts were fabricated on an SLA 3D 

Fig. 1: Preoperative condition of the defect

Fig. 2: Designing a 3D-printed model in Exocad

Fig. 3: 3D-printed model and wax pattern

Fig. 4: Invested wax pattern of the bulb
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and functional stability were maintained, with no evidence of 
material degradation or detachment of the Mollosil bulb. No adverse 
events, complications, or negative outcomes were observed.

Cl i n i c a l Ti m e l i n e

The patient underwent maxillectomy for mucormycosis in 2021, 
followed by completion of antifungal therapy and surgical healing 
between 2021 and 2022. From 2022 to 2024, multiple prosthodontic 
consultations were undertaken, including a failed conventional 
acrylic obturator due to inadequate retention. The patient 
presented to the current department in 2025, when a CT-based 
digital workflow was implemented for definitive obturator 
fabrication. Postinsertion evaluations were conducted from 48 
hours up to 6 months.

Retention was achieved through engagement of available soft tissue 
undercuts by the flexible bulb, while the rigid PMMA framework 
provided structural support. An occlusal scheme was established to 
enhance functional stability and minimize lateral stresses (Fig. 10). Final 
adjustments were completed before insertion (Fig. 11).

Clinical outcomes were evaluated based on prosthesis retention 
and stability, speech intelligibility during conversational speech, 
and patient-reported masticatory function. The patient reported 
complete resolution of nasal regurgitation, improved speech clarity, 
and the ability to consume a soft-to-moderate consistency diet. 
Prosthesis retention and comfort were assessed as satisfactory by 
both the clinician and the patient.

At follow-up visits (48 hours, 1 week, 1 month, and 6 months), 
peri-defect tissues demonstrated healthy adaptation without signs 
of inflammation, ulceration, or fungal recurrence. Prosthesis retention 

Fig. 5: Mollosil bulb

Fig. 6: Intraoral application of the Mollosil bulb

Fig. 7: Pickup impression

Fig. 8: Master cast

Fig. 9: Try-in
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undercuts, consistent with findings reported by Venugopalan 
et al.3 Mollosil offers biocompatibility, resilience, patient comfort, 
and ease of maintenance,3,10 contributing to improved retention 
and stability without invasive procedures. This hybrid digital–
conventional approach represents a pragmatic and cost-effective 
solution for economically constrained patients.

This case demonstrates a simplified, minimally invasive 
rehabilitation strategy using a flexible obturator bulb fabricated 
through a hybrid digital workflow. Limitations include the single-
case design and lack of long-term comparative data. Further 
clinical studies with larger sample sizes and extended follow-up are 
required to validate the reproducibility and long-term effectiveness 
of this approach.

Co n c lu s i o n

This case highlights the effective use of a hybrid digital–
conventional workflow for rehabilitating a postmucormycosis 
maxillary defect. CT-based 3D printing enabled accurate defect 
replication, while a flexible Mollosil bulb combined with a PMMA 
obturator provided a customized, functional, and economical 
solution. The approach overcame impression challenges 
in edentulous patients with limited access and improved 
retention, comfort, speech, and mastication, underscoring the 
value of digital technologies in patient-centered maxillofacial 
prosthodontics.

Clinical Significance
This case demonstrates that a hybrid digital–conventional 
workflow using CT-based 3D printing and a Mollosil bulb 
obturator provides a practical, minimally invasive, and cost-
effective solution for rehabilitating complex postmucormycosis 
maxillary defects, particularly in edentulous patients with limited 
intraoral access, resulting in improved retention, function, and 
patient comfort.
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Di s c u s s i o n

Maxillofacial prostheses provide a lightweight, adaptable, and 
esthetically acceptable solution for rehabilitation when surgical 
reconstruction is contraindicated due to inadequate bone support, 
patient preference, cosmetic expectations, economic constraints, or 
the extent of the defect. These factors play a critical role in material 
selection and prosthesis design.

Rehabilitation of edentulous patients with maxillary defects 
remains particularly challenging. In the present case, complete 
maxillary edentulism, a large unilateral defect, restricted mouth 
opening, and the presence of a fixed mandibular prosthesis limited 
conventional treatment options. Surgical reconstruction and 
implant-supported prostheses were excluded due to the patient’s 
socioeconomic constraints.

Previous reports have described obturator fabrication 
using either conventional impression techniques or fully digital 
workflows.8,9 However, limited literature addresses scenarios in 
which conventional obturators fail due to inadequate retention, 
particularly in edentulous postmucormycosis patients with 
restricted oral access. In this case, a prior rigid acrylic bulb obturator 
was unsuccessful, necessitating an alternative approach.

To overcome these limitations, a CT-derived 3D-printed model 
of the defect was fabricated, allowing accurate visualization and 
precise fabrication of a customized obturator bulb.9 Integration 
of 3D printing in maxillofacial prosthodontics enhances accuracy, 
reproducibility, and customization, particularly in anatomically 
complex defects.

Unlike rigid acrylic bulbs, the flexible Mollosil bulb used in 
this case permitted atraumatic insertion through a restricted 
oral opening and improved engagement of available soft tissue 

Fig. 10: Definitive obturator

Fig. 11: Postoperative intraoral photograph
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