CLINICAL REPORT

Floor of mouth prosthesis with removable depressible tongue:
A clinical report
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A patient with a total glossecABSTRACT
tomy lacks the tongue, surThe rehabilitation of a patient with a total glossectomy with a prosthetic device is challenging and
rounding musculature, and
depends on the individual patient. Ablation of a tongue tumor leaves defects that can be either
innervation and thus has difﬁsurgically reconstructed or replaced by a prosthesis to help recreate normalcy and balance in
the oral cavity. This clinical report describes a prosthetic design to rehabilitate a patient after a
culty with swallowing, speech,
total glossectomy. This approach successfully recreated the glossal surface with a soft, hollow,
and mastication.1-3 Various ﬂaps
depressible structure that emulates the tongue during speech and a solid structure to facilitate
and free tissue transfer techswallowing. The components were joined by magnets. (J Prosthet Dent 2022;128:107-11)
niques have been described to
replace the missing intraoral
tissues.4-6 The decision on what to use to surgically reconexternal beam radiation therapy by using a 2-piece
struct a tongue defect depends on the size of the defect,
prosthesis for a patient that received a total glossecavailability of neck donor vessels, ﬂoor of the mouth
tomy as an alternative to secondary surgery.
involvement, and presence of a concurrent mandibular bony
defect or oropharyngeal involvement.7 The defects are
typically overcorrected in volume, as the ﬂaps atrophy with
radiation therapy, ultimately causing dysarthria and
dysphagia because of the lack of bulk of the neotongue
against the palate.7 To overcome this problem, the use of a
second ﬂap has been advocated.8 However, some patients
are not candidates for repeat surgery or decide against
additional revision. In these patients, a prosthesis may be the
solution of choice because it can enhance quality-of-life.9
The design of the optimal prosthesis depends on
different factors and materials as has been previously
described.2,9-15 However, making the prosthesis function
like a normal tongue is challenging.10-15 The present
clinical report describes the successful prosthetic rehaFigure 1. Clinical presentation of atrophied ﬂap reconstruction.
bilitation of an atrophied free-ﬂap reconstruction after
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Figure 2. Stone casts. A, Maxillary cast. B, Mandibular cast.

CLINICAL REPORT
A 34-year-old woman presented to the Head and Neck
Surgery Department of the University of Texas MD Anderson Cancer Center for a second opinion on a previously diagnosed base of tongue cancer. After further
diagnostic testing and multidisciplinary team evaluation,
an extensive adenoid cystic carcinoma of the left base of
tongue was conﬁrmed, and surgical resection followed by
intensity-modulated
proton
radiation
therapy
(IMPT) was recommended. She underwent a total glossectomy, tracheostomy, neck dissection, and reconstruction of the glossal surface and hypopharynx with a
profunda artery perforator free ﬂap and microvascular
anastomoses to the right facial artery and right common
facial vein. The ﬁnal pathology report speciﬁed the
absence of lymph node metastasis; however, extensive
perineural invasion was present (T4aN0M0).
She had a modiﬁed barium swallow 2 weeks after
surgery, revealing severe oropharyngeal dysphagia with
increased oral transit time, absent base of tongue
retraction, and decreased laryngeal elevation, resulting in
airway penetration of thin liquids during the swallow,
without aspiration. Signiﬁcant pharyngeal residue
remained after the swallow. Recommendations included
a soft-solid diet with thin liquids and the supraglottic
swallow technique to decrease aspiration risk.
Postoperatively, her intelligibility was assessed
through the Assessment of Intelligibility of Dysarthric
Speech tool and determined to be 75% (moderately
intelligible). Five weeks after surgery, the patient underwent IMPT with a total dose of 64 Gy in 34 fractions.
A month after completion of radiation, the neotongue
ﬂap had completely atrophied (Fig. 1), resulting in a deep
lingual sulci, furthering pooling of saliva, liquids, and
debris, and speech intelligibility had declined to 44%.
A repeated clinical swallowing evaluation revealed a
decline in oropharyngeal swallowing. She demonstrated
increased signs of aspiration, in spite of the use of the
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Figure 3. Floor of mouth prosthesis base.

supraglottic swallow technique, and required additional
compensatory strategies (such as left head turn, chin
tuck, and supraglottic swallow). Her diet was downgraded from a regular diet to a ﬁnely chopped diet.
At the time of maxillofacial prosthodontic consultation, she was disease-free but suffered from various
morbidities from previous therapies, including ﬁbrosis of
the submental and submandibular regions, xerostomia,
and dysphagia. A multidisciplinary team approach
(speech pathology, maxillofacial prosthodontics, and
anaplastology) was used to expedite the prosthetic
rehabilitation, and a prosthesis design that would beneﬁt
the patient was chosen collaboratively. Owing to the
extent of the missing structures, the prosthesis was
fabricated in 2 parts, as has been described previously.10,13 The ﬁrst segment was the ﬂoor of the mouth
prosthetic base, and the second and most distinctive
segment comprised 2 removable soft, tongue-like
structures.
Initially, irreversible hydrocolloid impressions (Jeltrate
Plus; Dentsply Sirona) were made of the maxillae and
mandible and stone casts poured (Fig. 2). A mandibular
ﬂoor of mouth base was waxed with a concave middle
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Figure 4. Water-ﬁlled balloon. A, On concave area of mandibular base. B, Fixed to base with polyvinyl siloxane material.

Figure 5. Glossal waxing. A, Dorsal side. B, Ventral side with Magna cap magnet and laboratory analog in place.

Figure 6. Glossal component 3-piece mold. A, Dorsal side. B, Ventral side with Magna cap magnet, laboratory analog, and dowel supports for third
piece of the mold shown with the arrow.

section and retentive wrought clasps and processed with
acrylic resin (Lucitone 199; Dentsply Sirona) (Fig. 3). The
base was evaluated intraorally for adaptation. To emulate
the function of the tongue during speech, a water-ﬁlled
latex balloon was placed on the concave surface of the
base and used to test the beneﬁt of having a structure in
Aponte-Wesson et al

the tongue position. Assorted balloon sizes were tested
intraorally until intelligibility was satisfactory. The
selected balloon was secured to the base with polyvinyl
siloxane material (High Performance-Bite Registration;
Patterson Dental) (Fig. 4). Articulation was assessed in
collaboration with speech pathologists to determine the
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Figure 7. A, Ventral surface of tongue and base. Note magnetic components. B, Frontal view of ﬂoor of mouth prosthesis with removable depressible
tongue assembled in patient’s mouth.

most precise alveolar, palatal, and velar contact of the
rudimentary glossal surface against the palate.
Deﬁnitive tracing of the periphery was accomplished
with the polyvinyl siloxane material (High PerformanceBite Registration; Patterson Dental), and this generated
the lateral, anterior, and superior perimeter of the future
glossal surface. Then, the tongue segment was removed
from the base and duplicated in wax (Baseplate wax;
Patterson Dental) for sculpting anatomic detail. Before
mold fabrication, a magnet (Mini Lip S-Range, ML1-S;
Technovent Ltd) and a mini laboratory analog (B-LAC1;
Magna-cap; Technovent Ltd) were embedded into the
ventral surface of the waxed tongue (Fig. 5). The deﬁnitive prosthesis was conventionally invested. Before casting, the mini lip magnet component was encapsulated by
an autopolymerizing acrylic resin housing (Denture base
repair; Patterson Dental) with retentive perforations to
aid in retention of the silicone rubber material (Platsil
Gel-10; Polytek Development Corp). The selection of the
silicone rubber was chosen to replicate the tongue’s
natural feel. This material was a 10 on the Shore A
hardness scale (that is, very soft and ﬂexible). The
depressible feature was achieved by using a 3-piece
mold, resulting in a hollow structure within the prosthesis (Fig. 6). The tongue was pigmented by intrinsic
coloration (Dry Pigment; Factor II, Inc). Once the prosthesis was deﬂasked, ﬂash and the third piece of the
mold were removed through one of the divots created by
the supports on the ventral surface. These divots were
sealed with the same silicone material. Once all the
external details had been ﬁnished, a mini abutment
keeper (B-MC1-S; Magna-cap; Technovent Ltd) was
attached to the counterpart magnet located on the
ventral surface of the tongue, indexed, and then ﬁxed to
the prosthetic base with autopolymerizing acrylic resin
(Denture base repair; Patterson Dental) (Fig. 7). She also
received a solid removable tongue with a posterior slope
THE JOURNAL OF PROSTHETIC DENTISTRY

for ease of swallowing made with the same silicone
rubber material and followed similar steps as previously
outlined except for using a conventional 2-piece mold.
She received home care instructions for her oral cavity
and prostheses, emphasizing the importance of regular,
thorough oral hygiene because of lack of sweeping motion of the tongue. Speech and swallowing functions
were routinely assessed as described earlier. The followup revealed improved oral transit time, decreased signs of
aspiration, and oral residue after swallowing required
only the supraglottic swallow technique. Intelligibility
increased to 80%. She was overjoyed with her results and
expressed appreciation at every return visit.
DISCUSSION
Prosthetic rehabilitation was the treatment of choice for
this particular situation, as she declined additional surgical interventions for the atrophied glossal free-ﬂap
reconstruction. No universal approach or prosthesis can
address all oral deﬁcits secondary to tumor ablation9-15;
the described treatment was no different. The methodology used augmented swallowing function and articulation precision, bringing the patient’s speech close to
baseline scores.
The balloon served to gauge the prosthetic space and
reach proper bulk for faster tracing of the glossal surface
intraorally. This approach also allowed immediate patient
feedback and aided in the design of the 3-piece mold for
the hollow feature, which proved to be functionally
sound and distinctive. This part of the novel design was
challenging and time consuming to fabricate.
SUMMARY
Prosthetic rehabilitation of a total glossectomy defect is
challenging because of the altered anatomy, location, and
functional deﬁcit. This report demonstrates an innovative
Aponte-Wesson et al
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rehabilitation of a patient with a ﬂoor of mouth prosthesis and removable depressible glossal surfaces. The
aim of the prosthesis was to reestablish function and selfconﬁdence in the patient.
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