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Prosthetic Rehabilitation 
with Implant-Supported 
Mandibular Overdenture 
after Partial Glossectomy 
and Radiation Therapy: A 
Case Report

ABSTRACT
Implant-supported overdenture is a well-established treatment option for many pa-

tients who have functional problems with conventional dentures. It may be primary 
choice for patients with altered jaw anatomy, neuromuscular disorders, pronounced gag 
reflex, severe residual ridge resorption and oral tissue defects. In this article we describe 
a case report, where tongue cancer patients occlusion was rehabilitated with an implant-
retained overdenture. In 2001 patient was operated for squamous cell carcinoma on the 
left side of the tongue. Before preoperative radiation therapy, small residual mandibular 
dentition was removed because of its poor prognosis. Radiation dose on mandible was 
57-66 Gy. After tumor surgery patient received conventional complete dentures. Ten 
years later, the patient was referred again to the Turku University Central Hospital due 
to constant ulceration under the mandibular denture. The residual ridge of the mandible 
was severely resorbed. Patient’s existing lower complete denture was replaced with a 
milled bar-retained overdenture on four implants. Treatment turned out to be challeng-
ing due to severely restricted tongue movement and tissue defects.

INTRODUCTION
Patients with a severely resorbed mandible have frequently problems to man-

age with their technically well-fabricated conventional complete dentures. Their 
problems include pain during mastication, insufficient stability and poor reten-
tion of the denture. Apart from these, there are often constant ulcers in the 
denture bearing mucosa and due to the decreased load-bearing area of the 
dentures patients complain about chronic soreness on the alveolar mucosa.1

Another group of patients with frequent denture wearing problems is oral 
cancer patients. Ninety percent of oral cancers are epidermoid carcinomas and 
they are most often located in the tongue, floor of the mouth or alveolar mu-
cosa.2 Small tumors are usually treated with ablative surgery, whereas in large 
and locally spread cancers radiotherapy with adjuvant chemotherapy is com-
bined with surgery.3 Tumor resection reduces the support area that stabilizes 
conventional prosthesis, provokes scar tissue formation, destroys mucous 
membrane and often alters mandibular anatomy by reducing the vestibular 
flange, even after a surgical reconstruction with free microvascular flaps.4 

Keywords
Radiation Therapy 
Tongue Cancer 
Oral Implant 
Overdenture 
CAD/CAM Bar

Authors
Dr. Elina Rissa § 
(DDS)

Dr. Tia Kurki § 
(DDS, PhD)

Dr. Juhani Laine § 
(DDS, PhD)

Prof. Timo Närhi * § 
(DDS, PhD)

Address for Correspondence 
Prof. Timo Närhi *
Email:	 timnar@utu.fi
*	 Department of Prosthetic Dentistry and 

Stomatognathic Physiology, University of Turku, 
Finland

§	 Clinic of Oral and Maxillofacial Diseases, Turku 
University Central Hospital, Turku, FInland

Received: 13.12.2017 
Accepted: 06.03.2018

doi: 10.1922/EJPRD_01789Rissa05



ejprd.org - Published by Dennis Barber Journals.		  Copyright ©2018 by Dennis  Barber Ltd. All rights reserved. 

European Journal of Prosthodontics and Restorative Dentistry (2018) 26,  1–99 ARTICLE IN PRESS

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Overdenture Treatment Of Tongue Cancer Patient...

Furthermore, the patients suffer frequently from irradiation-in-
voked hyposalivation, chronic mucositis, reduced mouth opening 
and unfavorable inter-occlusal relations. Many cancer patients 
may become unable to wear conventional prostheses, which in 
turn impairs their chewing, swallowing, speaking ability and qual-
ity of life.5

Dental implants have become an increasingly common treat-
ment option for many edentulous patients. Due to the persis-
tent tissue defects, functional impairment and side effects of 
radiation therapy, most of the oral cancer patients are poten-
tial candidates for implant supported overdenture therapy.6

After a high-dose radiotherapy, the reduced regenerative 
capacity of irradiated tissues results in hypoxic, hypovascular 
and hypocellular tissues, which may hamper the implant os-
seointegration and even cause a risk of osteoradionecrosis.7 
Hyperbaric oxygen therapy (HBO) has been used to improve 
healing capacity after irradiation, but the benefit of HBO is 
unclear.8-9 Schoen et al. used dental implants with or without 
HBO in a randomized trial in head and neck cancer patients, 
and found no difference in the implant survival or complica-
tion rate between the study groups.10 Nyberg et al. studied 
experimentally the effect of HBO on the bone-implant-contact 
and the results revealed lower bone contact area in the HBO 
group.11 On the other hand, recent study shows that HBO can 
induce clinically measurable oxygen tensions both in irradi-
ated oral mucosa and skin.12

According to systematic reviews, the survival of implants 
placed in radiated jaw bone seems to be slightly lower com-
pared to the implants placed in non-radiated implant sites.13-14 
Schignitz et al. have suggested in their meta-analysis that the 
failure rate in the irradiated and non-radiated mandibles is 
the same if the modern implant types are used.15 However, 
evaluation of the current literature is difficult, because most 
of the studies are retrospective and several systemic and local 
co-factors may influence on the forming and maintenance of 
osseointegration in radiated patients (timing of implant place-
ment from radiation to implantation, surgical technique, load-
ing protocol, prosthesis design, radiation dose, smoking, al-
cohol consumption and oral hygiene16). Several authors have 
suggested that optimal time for postradiation implant place-
ment would be between 6 to 24 months, whereas implant fail-
ure risk increases significantly in patients irradiated several 
years before the implant surgery.14,16

Previous studies in non-radiated patients have indicated 
that the function of the denture or patient satisfaction is not 
dependent on the number of implants or type of the attach-
ment in mandibular overdentures. The anatomical conditions 
in and between upper and lower jaws influence the number 
of implants and the type of attachment.17 Weischer and Mohr 
observed that prosthetic related pressure lesions that in-
crease the risk of septic osteoradionecrosis, were seen only 
in implant and mucosa-supported prostheses. Therefore, the 

authors recommended totally implant-supported prostheses 
after irradiation of jaws.18 This usually requires the use of four 
implants. The implants should be placed with equal interim-
plant distances in the anterior mandible, allowing placement 
of at least three retention clips in the overdenture. The bar de-
sign with distal extensions will decrease the mucosal loading 
even more. Recently, milled bars fabricated with CAD-CAM-
techniques have offered a large variety of new options includ-
ing rigid bars with integrated attachments. 

Case report
The patient is a 76 years old male. He was diagnosed to have 

T2N0M0 squamous cell carcinoma on the left side of the tongue 
in 2001. He received a preoperative, hyperfractioned radio-
therapy and a partial glossectomy was performed four weeks 
after radiotherapy. Surgical resection included the anterior and 
middle parts of the mobile tongue. Radiation dose on lower 
jaw was 57-66 Gy. After recovery patient received conventional 
complete dentures on both jaws. During the following four 
years patent had recall examinations every six month at the 
Clinic of Oral and Maxillofacial Diseases of the Turku University 
Central Hospital. After the four year recall visit, all necessary 
dental treatments were given by own dentist. 

Ten years later, the patient was referred again to the Clinic of 
Oral and Maxillofacial Diseases by his physician due to prob-
lems with ill-fitting lower denture. The lack of stability and re-
tention of the mandibular denture, together with decreased 
chewing ability, were the main complaints of the patient. The 
residual ridge of the lower jaw was severely resorbed (Figure 
1). Furthermore, the lower denture caused constant pain and 
ulceration in the mouth (Figure 2). Patient complained also 
about fissures radiating for the angles of the mouth, which he 
had treated with over the counter antifungal emulsion. The 
presence of angular cheilitis was noticed also at the time of 
clinical examination. Patient showed no signs or symptoms of 
TMD problems. No recurrence of tongue cancer had occurred 
since the initial treatment. In 2004 the physician had adminis-
tered Thyroxin substitution medication. No other changes had 
occurred in his general health status.

Figure 1: Clinical view of severely resorbed mandible.
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Figure 2: Large mucosal wound on the lingual side of the 
mandibular first molar region.

Treatment planning
Due to demanding anatomical conditions, advanced resorp-

tion and restricted tongue movement, the ill-fitting lower 
complete denture was decided to be replaced with an im-
plant-supported bar- retained overdenture. New set of com-
plete dentures was first made to evaluate vertical dimension 
of occlusion and the available volume in denture base for 
bar construction. Radiological evaluation with panoramic ra-
diograph and cone beam computer tomography revealed that 
existing bone volume allowed placement of four implants in 
the interforaminal region (Figure 3). 

Figure 3: Panoramic radiograph of the edentulous jaws.

Treatment
Four Astra Osseospeed implants (4.0S, length 13 mm, Astra 

Tech®, Dentsply, Germany) were chosen for the implantation. 
Amoxicillin 750 mg, 1x2, LC was given to support healing. An-
tibiotic treatment was started three days prior the implanta-
tion and continued during the two weeks uneventful healing. 
Implants were placed in the interforaminal region of the man-
dible in previously planned positions using a standard two-
stage procedure. Primary stability of all implants was consid-
ered excellent, which allowed a four months osseointegration 
period before abutment connection. Implant surgery was per-
formed ten years after radiation therapy.

Following the implant disclosure, Multi-Unit abutments 
(Brånemark System®, Nobel Biocare, Switzerland) for the As-
tra Tech implant system were connected on all implants (Fig-
ure 4). An open tray impression was taken from the abutment 
level with polyether impression material (Impregum®, 3M 
ESPE, USA). While the overdenture was constructed the abut-
ments were protected with healing caps and existing denture 
was adjusted with soft relining material. After fitting a try-in 
bar (Figure 5) on the implants the final milled bar construction 
with three Locator precision attachments was ordered (Fig-
ure 6) (Procera®, Nobel Biocare, Switzerland). The milled bar 
with three integrated Locator components was attached to 
implants (Figure 7) and Locator female parts were connected 
to the mandibular overdenture. New conventional complete 
denture was made on upper jaw (Figure 8).

Figure 4: Brånemark Multi-Unit abutments connected to 
implants

Figure 5: Try-in bar to confirm the precision of fit for CAD-
CAM production
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Figure 6: Computer aided planning of the milled bar

Figure 7: Milled bar with Locator attachments connected 
to implants

Figure 8: Final prostheses in occlusion

Discussion
This case report describes implant supported overdenture 

treatment of an edentulous patient with a history of partial 
glossectomy and radiation therapy. Typically, resection of 
tongue tumor changes oral anatomy and causes functional 
problems. Also in our patient tongue movement was impaired 
due to tissue defect and scar formation. This further restrict-
ed his ability to manipulate traditional complete dentures. 
Problems started to accumulate some years after the cancer 
treatment with frequent ulceration under denture flanges. 
Because residual dentition was removed prior to cancer treat-
ment, bone resorption in the anterior mandible had resulted 

in severely resorbed alveolar crest ten years later. Resorption 
had been compensated with relines but at this stage modifica-
tion of the existing dentures would not have been improved 
denture function. Totally implant supported overdenture on 
four implants was considered best alternative for this patient 
since his main complaints in addition to poor retention were 
pain and frequent ulcerations. Dryness of the oral mucosa 
due to hyposalivation was an additional complicating factor.

Radiation therapy impairs bone remodeling and may disturb 
osseointegration. Hyperbaric oxygen therapy has therefore 
been used to support osseointegration when placing implants 
in the irradiated bone. However, high implant survival rates 
have been reported with modern implants also without using 
hyperbaric oxygen.10 In the present case report good primary 
stability was achieved and osseointegration proceeded nor-
mally without hyperbaric oxygen. No marginal bone loss was 
observed during the 12 months follow up period, which indi-
cates good prognosis for the osseointegration. 

Fixed implant supported prosthesis on four implants would 
have been a possible alternative, but due to the restricted tongue 
movement and reduced tissue volume smooth denture surface 
was preferred. Smooth overdenture surface supports function 
of the tongue during eating and prevents food remnants from 
packing in between alveolar ridge and prosthetic structures. Fi-
nal suprastructure was a milled titanium bar with three Locator 
anchors, which allowed good retention and made it possible to 
relieve the oral mucosa from the denture pressure. In our pa-
tient vertical dimension of occlusion was determined by the tra-
ditional bite registration procedures of the edentulous persons. 
Freeway space was determined by the closest speaking distance 
method which resulted in 2-3 mm space between upper and 
lower dental arches in the rest position. Although satisfactory 
occlusion and articulation was achieved patient could not swal-
low properly which is a typical problem in radiated and operated 
oral carcinoma patients who have received no surgical free flap 
reconstruction. Vertical dimension of occlusion was diminished 
three times before final functional jaw relationship was achieved 
and the patient adapted to new dentures. According to our ex-
perience, routine bite registration methods cannot be followed 
while treating glossectomy patients with restricted tongue move-
ment. Denture fabrication must be made through the functional 
approach, where main emphasis is put on evaluation of patient’s 
ability to swallow. After glossectomies without free flap recon-
struction, food intake and swallowing is usually compromised in 
spite of successful prosthetic rehabilitation.19

Our patient was enrolled in the maintenance program which in-
cluded oral hygienist visits every 6 months and restorative dentist 
examination annually. Good oral and denture hygiene is extremely 
important for the edentulous overdenture patients because of the 
increased risk for peri-implant mucositis. In our patient radiation 
induced hyposalivation further enhances this risk. Furthermore, 
changes in peri-implant bone level must be carefully followed. Our 
patient’s ability to maintain oral self care is evaluated during the 
re-call visits and maintenance program is updated accordingly. 
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Fit and retention of dentures is evaluated during restorative den-
tist’s re-call visits. Locator attachments will loose their retention 
over time and these will be changed when needed. Mechanical 
complications in the milled bar overdentures are usually restricted 
to acrylic fractures and wear of prosthetic teeth. Screw loosening 
or fracture on abutment and framework level are also possible, 
but less frequent than in fixed implant retained prostheses. Tight-
ness of the retentive screws is evaluated during our patient’s an-
nual re-call visits. Denture relines will be done when needed.
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