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This single case report describes the rehabilitation of a 71-year-old man with a
hemimaxillary defect following resection of maxillary gingival carcinoma and
reconstruction with a pedicled submental island flap. Conventional prosthetic
rehabilitation had failed to provide adequate retention, and implant therapy
was contraindicated due to prior radiotherapy. A suction cup denture was
fabricated as a minimally invasive alternative to restore function. At six
months, the denture demonstrated satisfactory retention, stability, and
masticatory efficiency, with the patient reporting improved comfort, speech,
and quality of life, and no persistent mucosal complications were observed.
This case suggests that suction cup dentures may serve as a temporary, low-
cost, and functionally effective option for hemimaxillectomy patients with
specific indications, provided that wearing time is restricted and close follow-
up is maintained to minimize risks.
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1 Introduction

Rehabilitation after maxillectomy is complex, particularly when implant therapy is
contraindicated due to radiotherapy, chemotherapy, or systemic comorbidities (1). In
such situations, surgical reconstruction may be limited or delayed, and oral function
must rely mainly on prosthodontic approaches. Prosthodontic rehabilitation therefore
becomes the primary option. However, in hemimaxillectomy patients with flap
transplantation, the presence of an edentulous maxilla, combined with insufficient
teeth and bone support and the absence of usable tissue undercuts, often means that
conventional obturators or dentures fail to provide adequate retention and stability (2,
3). Suction cup dentures have been reported as a minimally invasive, low-cost
alternative in selected cases, offering temporary improvement in retention, function,
and patient satisfaction when other options are not feasible. This report describes the
application of a suction cup denture in a hemimaxillectomy patient and aims to
provide clinical insights for similar complex restorative cases (4).
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2 Case report
2.1 Detailed medical record information

A 71-year-old male patient presented with the chief complaint
of loss of maxillary dentition for more than 1 year. One year prior,
the patient underwent left maxillary extended resection and
submental island flap-transfer repair for squamous cell
carcinoma of the left maxillary gingiva. Postoperative pathology
revealed well-differentiated (G1) squamous cell carcinoma of the
left maxillary gingiva with bone invasion (pT4aNOMO). The
patient subsequently received image-guided intensity-modulated
radiotherapy (IG-IMRT) to a total dose of 54 Gy in 30 fractions
(1.8 Gy per fraction). The patient visited our department for the
repair of maxillary dentition, to restore mastication. It is

noteworthy that the patient had remained edentulous for

10.3389/fdmed.2025.1686431

approximately one year since surgery, which significantly
affected mastication and quality of life. His personal and family
medical histories were unremarkable.

2.2 Clinical examination

2.2.1 Extra-oral examination

The lower third of the face exhibited a slightly reduced height
with mild drooping of the mouth angle. Asymmetry was noted
between the left and right sides of the lower lip, and a surgical
scar was visible on the midline of the lower lip and chin. No
clicking or tenderness was detected in the temporomandibular
joints bilaterally. The maximum mouth opening measured was
approximately three finger-widths, and the pattern of mouth
opening was normal (Figure 1-top).

FIGURE 1

Preoperative (top) and postoperative (bottom) facial photographs of the patient.
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2.2.2 Intraoral examination
Maxillary  edentulism 2A)

maxillary defects (Figures 2B,C) were observed in the left

maxilla. The bone defects involved the hard palate, alveolar

(Figure and  Aramany-II

bone, gingiva, and mucosa. The remaining alveolar ridge on
the right side of the maxilla was low and the molar area
was approximately at the level of the maxillary basal bone
(Figure 2B).

The mandibular dentition defect comprised edentulous right
first premolar-to-second molar and left second molar areas and
fixed bridge restoration in the left first premolar to the right
canine areas. The edge of the prosthesis did not fit properly,
loosening was of I-II degree, gingiva was slightly red and
swollen, and left mandibular alveolar ridge was low and flat
(Figure 2D).

The upper and lower alveolar ridges were not significantly
convex or cusp-shaped, and the labio-buccal groove was unclear.
The the
mandibular jaws was almost normal.

positional relationship between maxillary and

2.3 Imaging studies

(Figure 3).

10.3389/fdmed.2025.1686431

2.3.1 Diagnosis
The patient was diagnosed with edentulous maxilla, maxillary
defect of Aramany class II (5), and mandibular dentition defect.

2.4 Treatment plan options

2.4.1 Scheme 1: suction cup denture

The elastic suction mechanism on the palate generates
adhesion force, thereby enhancing the retention and stability of
the denture. However, due to the significant adsorption pressure
exerted by the suction cup on the local mucosa, its use may be
limited to mealtimes or other necessary occasions. This
approach demands a high level of patient compliance.

2.4.2 Scheme 2: implant-supported dentures
Implant-supported dentures provide superior retention and
masticatory function but are associated with higher costs and a
that the
underwent postoperative radiotherapy following the doctor’s

longer treatment duration. Considering patient
instructions, there was an increased risk of complications, such
as osteonecrosis following radiotherapy (6).

Considering the patient’s preference for a restoration method

with a shorter treatment duration and minimal invasiveness and

FIGURE 2

defect. (D) Occlusal view of the mandible.

Preoperative intraoral photographs. (A) Frontal occlusal view. (B) Maxillary intraoral view. (C) Schematic representation of Aramany class-Il maxillary
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FIGURE 3
Initial cone-beam computed tomography image

based on the patient’s intraoral condition and interdisciplinary
communication, we decided to proceed with the suction cup
denture restoration.

2.5 Treatment procedure

1. Preparation of primary impressions and individual trays:
A stock tray suitable for the patient’s dental arch was
carefully selected. The alginate material was utilised to
record the primary impression, followed by plaster pouring
into a mould to produce the initial cast. The edge lines for
individual trays were drawn meticulously on the plaster
model, and a light-cured resin was employed to fabricate the
individual trays.

2. Determination of final impressions and jaw relationships:
Silicone rubber was used to record the final impression, and
a working model was obtained through superanhydrite
perfusion. Vertical and horizontal distances were accurately
determined using the jaw gap and swallowing bite methods.
Midline and oral commissure lines were established, and the
occlusal relationship was recorded prior to denture fabrication.

3. Occlusal design: Considering that the defect cannot be forcibly
corrected, the denture may be prone to twisting and swinging.
In the occlusal design, the principles of complete denture
construction were adhered to, ensuring balanced occlusion

This

guarantees that the denture achieves a stable and balanced

in the centric, protrusive, and lateral positions.

occlusal relationship.

4. Trial of the denture wax pattern: The denture wax pattern
(Figure 4) was used to verify the appropriate extension of
the denture base margins, tenderness of the tissue surface,
accuracy of the occlusal relationship, and whether the
centric, protrusive, and lateral balanced occlusions were
achieved. The patient’s facial profile and vertical dimension
were also assessed. To enhance the fit of the denture, an
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individual tray was fabricated using the maxillary wax
pattern to record a closed functional impression (Figure 5),
and the occlusal relationship was confirmed. A suction cup
retainer ring was designed at the midpoint of the maxillary
first molar, and the silicone rubber piece was fixed in the
groove of the suction cup on the retainer ring.

5. Initial denture placement and professional guidance: The
position and retention of the denture were evaluated,
checking for any lifting or tenderness, whether the base edge
is excessively long, and if the frenulum buffer is adequate.
Additionally, assessed,
ensuring that the vertical dimension was appropriate, jaw

the patient’s facial profile was
relationship was correct, and that the denture achieved
balanced occlusion (Figures 1-bottom, 6, and 7). The use of
dentures should be restricted due to the adhesion and
negative pressure exerted on the palatal mucosa by the
suction cup. The patient was advised to wear them only
while eating and chewing, using the right side for these
activities. Furthermore, close attention was paid to palatal
mucosal conditions.

2.6 Outcomes

Using the peanut-absorbance test (both 30-s timed and
40-stroke counted protocols), efficiency increased from month 1
to month 3 and was maintained at month 6, remaining higher
than at month 1 (Figure 8). Functionally, the patient could eat
steamed bread, noodles, raw apple, peanuts, and tender meat
without pain. The satisfaction scale was administered at months
1, 3, and 6. To summarize the single-patient trajectory without
over-interpreting minor fluctuations, we report the mean across
the three visits, which indicated acceptable-to-good satisfaction
(Figure 9). The Modified Oral Mucosal Score (0-3 per domain;
total 0-18) remained low: total scores were 0 at baseline, 1 at
month 1

(grade-1 indentation), 2 at month 3 (grade-1

indentation plus grade-1 swelling), and 1 at month 6 (residual
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FIGURE 4
Rendering of the denture wax type. (A) Buccal view of the wax-shaped maxillary denture. (B) mandibular denture.

FIGURE 5
Recording of closed-mouth impression. (A) Closed impression recorded with silicone rubber. (B) Recorded occlusal relationship.

FIGURE 6
Suction cup denture. (A) The front view of the maxillary denture. (B) The tissue surface of the maxillary denture.
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FIGURE 7

Postoperative photographs. (A) Buccal view of denture. (B) Right-side occlusion (non-defect side). (C) Left-side occlusion (defect side). (D) Occlusal
view of the maxillary denture. (E) Occlusal view of the mandibular denture.

grade-1 indentation only); tenderness, erythema, ulceration, and
white lesions were 0 at all visits (Table 1).

2.6.1 Masticatory efficiency assessment

A spectrophotometer was employed to evaluate masticatory
efficiency using red peanuts as the test material. The skin and
pedicle were removed from the peanuts, and a 5 g sample was
prepared. The participant chewed the peanuts according to two
methods: either timed for 30 s or counted tacitly for 40 chews,
after which the chewed material was expectorated into a
container. Any residual material in the mouth or dentures was
The collected
samples were diluted to 1,000 ml with distilled water, thoroughly

rinsed and collected in the same container.

mixed for 1 min, and allowed to settle for 2 min. Aliquot of the
suspension from the midpoint (approximately 60 ml) was

Frontiers in Dental Medicine

aspirated and analysed using a spectrophotometer. The light
source of the instrument emitted monochromatic light at a
wavelength of 590 nm. In this study, the absorbance values
reported represent the mean of three repeated measurements for
the same patient at each time point. Higher absorbance values
indicated greater particle dispersion, whereas lower values
suggested less efficient mastication. This method was used to
assess the masticatory efficiency of dentures (7) (Figure 8).

2.6.2 Clinical examination of the mucosa

This case specifically focused on the palatal mucosa at the suction
cup site, which was assessed using the Modified Oral Mucosal Score
(OMS, 0-3 scale; 0 =none, 1=mild, 2=moderate, 3 =severe) at
baseline (A) and at 1 month (Figure 10B), 3 months (Figure 10C),
and 6 months (Figure 10D) after denture insertion. OMS scores are
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FIGURE 8
Absorbance values following mastication using two methods, with timing of 30 s and 40 silent counts for 5 g of peanuts.

Overall satisfaction

10

Chewing

Pronunciation

Aesthetics

FIGURE 9

VAS scale for denture satisfaction

Visual analogue scale score table to evaluate patient satisfaction with denture

Degree of comfort

score

Stability

summarized in Table 1, showing consistently low levels without
persistent mucosal complications (8, 9) (Table 1).

2.6.3 Satisfaction score

Patient satisfaction with the denture was evaluated, and the visual
analogue scale of denture satisfaction was used to score the stability of
the denture, mastication, comfort, pronunciation, aesthetics, and
overall satisfaction, with a total score of 60 (Figure 9).

3 Discussion

Following oncologic resection, maxillary defects are frequently
extensive and anatomically complex, which in turn undermines
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oral function—mastication, deglutition, and speech (10). In
these cases, denture restoration is critical. The extent of the
maxillary defect, volume of remaining bone structure, number
of remaining teeth, and efficacy of radiotherapy collectively
influence the selection of the repair method (11). Maxillary
edentulism with hemimaxillary defect represents one of the
several types of maxillofacial defects. Treatment primarily
involves surgical reconstruction or prosthetic restoration (2).
Compared to surgical reconstruction, prostheses play an
indispensable role in the rehabilitation of maxillary defects
because of their minimal risk, cost-effectiveness, and broad
applicability. However, conventional prostheses rely on the
residual teeth or undercuts of soft and hard tissues to achieve

retention (2). In cases where the maxilla is edentulous and the
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TABLE 1 Palatal mucosa condition scoring using the Modified Oral Mucosal Score (OMS, 0-3 scale).

Time point Tenderness | Indentation @ Erythema @ Swelling @ Ulceration &= White lesions | Total score (0-18)
Baseline (0 month) 0 0 0 0 0 0 0
1 month 0 1 (mild) 0 0 0 0 1
3 months 0 1 (mild) 0 1 (mild) 0 0 2
6 months 0 1 (mild) 0 0 0 0 1

0 =none; 1 =mild; 2 = moderate; 3 = severe.

FIGURE 10

Palatal mucosal condition. (A) Palatal mucosa before wearing the denture. (B) Palatal mucosa after wearing the denture for 1 month. (C) Palatal
mucosa after 3 months of wearing the denture. (D) Palatal mucosa after 6 months of wearing the denture.

defect is repaired using a flap, although oronasal communication
is prevented, the undercut of the defect is also eliminated.
Consequently, traditional prostheses do not utilise natural teeth,
or tissue undercuts to achieve adequate retention. Implant
restoration is considered an ideal rehabilitation approach.
However, most patients with malignant tumours undergo
high-dose radiotherapy following surgical treatment. Studies
have indicated that the failure rate of dental implants in patients
with head and neck malignancies who receive postoperative
radiotherapy is relatively high (approximately 11%). This is
primarily attributed to radiation-induced osteonecrosis (12). The
risk of osteoradionecrosis (ORN) remains elevated in irradiated
bone regardless of the time elapsed after radiotherapy. Although
delaying implant placement beyond 12 months may improve
survival, long-term studies still show higher implant failure and
ORN rates compared with non-irradiated patients (13, 14).

Frontiers in Dental Medicine

Thus, even one year after 54 Gy IMRT, as in this case, implant
therapy carries persistent risk, supporting the choice of
prosthodontic rehabilitation over implants.

After total hemimaxillary resection and flap repair, oral
anatomical structures on the defect side—such as the vestibular
sulcus—are lost and the marginal mucosa is highly mobile,
making a reliable border seal difficult to achieve. Consequently,
conventional complete-denture retention based on salivary
and border-seal
established (15). In this anatomic context, obturators are also

adhesion negative pressure cannot be
suboptimal: the bulk required for obturation and the absence of
a stable sulcus compromise retention and increase rotational
tendencies (16). Therefore, a suction cup denture was selected in
this case to enhance retention and stability. The suction cup
structure is generally placed at the midpoint of the connection

line of the maxillary first molars, and atmospheric pressure is

08 frontiersin.org
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used to provide sufficient retention force for the denture when it is
fully positioned (17). Although this device may resemble the
historical rigid acrylic suction chambers that were abandoned
because of mucosal injury and palatal fistulas (18), the present
approach differs in material (elastic rather than rigid acrylic),
size (smaller footprint with rounded margins), and protocol
(strictly limited to mealtimes with close follow-up). In this
patient, the retention of the denture was significantly enhanced
following the implementation of suction cups. The denture was
secured in place during rest, speech, eating, and mastication,
thereby achieving the expected therapeutic outcomes.

In this case, the left side of the patient’s maxilla was covered
solely by the mucosa without underlying bone support, resulting
in unilateral occlusal support of the denture. Additionally, the
maxilla was completely edentulous, whereas the mandible
retained its natural teeth, due to which achieving balanced
occlusion was challenging. Prior to occlusal examination and
adjustment, the overextension of the denture margins and any
early contact areas on the tissue surface were thoroughly
adjusted to prevent instinctive avoidance of dentures due to
abnormal local movements. Examination and adjustment of the
jaw relationships during centric, protrusive, and lateral
excursions are essential, with a focus on establishing balanced
occlusion (19). Some studies (20, 21) have indicated that in
cases where the jaw-arch relationship is suboptimal, the
restoration outcome of a lingual concentrated jaw arrangement
surpasses that of other jaw types, with significant improvements
in masticatory efficiency and patient comfort. In the described
scenario, the elongation of the remaining natural teeth in the
lower jaw and abnormality of the occlusal curve made
establishing an effective lingual concentrated jaw challenging.
Nevertheless, for edentulous patients exhibiting similar alveolar
ridge damage, the implementation of a lingual concentrated jaw
may be considered a viable option to enhance denture stability.

Restoration of masticatory function was of substantial
significance in this case. The masticatory function was assessed
by inquiring regarding the patient’s dietary structure, and
masticatory efficiency was evaluated using the peanut-chewing
absorbance method during follow-up visits. This method is
characterised by its simplicity, rapidity, ease of material
acquisition, and excellent repeatability. Using both time-
controlled (30s) and stroke-controlled (40 strokes) chewing
allowed complementary evaluation: the timed method reflects
natural mastication, while the stroke method reduces variability
and improves comparability. Consistent trends across both
methods enhanced the reliability of masticatory efficiency
assessment (22). The absorbance values reached high levels by
the third month. In the sixth month, no significant change was
observed compared to that in the third month, which was
higher than the value observed in the first month. These
findings indicate that the patient’s masticatory function can
achieve a relatively stable state after denture adjustment.

The suction force exerted by the suction cup places a greater
mechanical load on the mucosa than on other tissues, and
prolonged exposure to excessive forces can readily result in
localised mucosal lesions. Consequently, the condition of the
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mucosa at the suction site was the primary focus of the present
study. Several case reports have highlighted (18) that the use of
suction cups in complete maxillary dentures frequently induces
localised mucosal abnormalities, such as erythema, oedema,
leucoplakia, and even palatal fistulas, which may lead to
oronasal communication and significantly impair the quality of
life of patients. However, studies involving patients with palatal
fistulas have indicated that suction cup dentures are often worn
ontinuously for more than a decade (23), both day and night,
with removal occurring solely for cleaning purposes. The
authors believe that the key cause of palatal fistulas is prolonged
with
advanced maxillary gingival squamous cell carcinoma, such as

unscientific wearing. Considering also that patients

stage IVB in this case, generally have a limited 5-year survival
58% (24),
complications may not have sufficient time to develop. A 2-year

rate of about many long-latency mucosal
follow-up study of sucker dentures (4) revealed mild erythema
of the local mucosa, with no signs of bleeding or erosion.
Appropriate and scientifically guided use does not lead to the
development of local mucosal lesions. One patient was
monitored for 6 months, during which localised indentation and
erythema were observed but without swelling or tenderness.
This is a with

(6 months), Mucosal safety observed here is contingent on

single-patient report short follow-up
device design and strict, limited wear; risks may rise with
prolonged or continuous use. Generalizability across defect
patterns, radiation doses, and reconstructions is therefore
restricted. The authors suggested extending the observation
period to further evaluate the long-term effects. In addition,
patients should be consistently reminded to restrict their
wearing time, use dentures only in necessary situations, adhere
to appropriate eating practices while wearing them, and

maintain rigorous cleaning protocols.

4 Conclusion

In carefully selected hemimaxillectomy patients for whom
implants are contraindicated, a limited-wear suction cup denture
can provide short-term functional rehabilitation. In this single case,
masticatory efficiency improved and stabilized, while palatal
mucosal scores remained low under a strict wear protocol and
regular review. This approach should be regarded as a temporary,
minimally invasive bridge to function, not a definitive solution.
Close follow-up and adherence to restricted wearing time are
essential to minimize mucosal complications. Therefore Suction
dentures may be an option in carefully selected cases but require
strict follow-up to prevent complications.
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