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patients who had been treated for head and neck 
cancer, utilising quality of life questionnaires.6 
Of the top sixteen commonly raised items using 
PCI, six are related to dental issues, namely dry 
mouth, chewing/eating, dental health/teeth, 
speech, saliva (too much or too thick) and taste 
loss.7 Many of these issues are magnified and 
quality of life further reduced when radiother-
apy is used in cancer management.5 Poor quality 
of life and social isolation can also be a direct 
result of the physical and psychological effects 
of oral cancer.8,9 It is therefore incumbent upon 
the restorative consultant (sub-specialising in 
oral rehabilitation) to appreciate the significance 
of oral rehabilitation of such patients and its 
widespread impact, aiming to provide bespoke 
rehabilitations of the highest quality with robust 
long-term maintenance programmes.

This paper considers the outcomes of the 
primary management of oral cancer and 
considers various oral rehabilitation tech-
niques that can be employed.

Primary management of oral 
cancer

Where possible a single modality treatment 
is preferred, with surgery frequently the first 
choice for oral cancer.10 Often, however, this 

Introduction

Oral cancer no longer predominates in the older 
male, who traditionally would have been a heavy 
smoker and drinker.1 This shift in demographics 
has resulted in a more variable cohort of patients 
requiring oral rehabilitation, necessitating con-
sideration of a wide range of treatment modalities 
appropriate for their care and management.2 The 
primary aim of oral rehabilitation is to attempt 
to return the patient to their previous orofacial 
aesthetics, function and ultimately wellbeing, 
although this is often not possible.3 Clearly a 
patient’s primary concern at diagnosis is survival, 
however, once concerns regarding mortality 
have eased, their attention turns to issues they 
encounter on a daily basis which have a negative 
impact on their quality of life.4,5 The Patient 
Concerns Inventory (PCI) is a clinical tool 
designed to identify individual patient concerns 
and needs that they wish to discuss during their 
consultation. It was developed by interviewing 

The oral rehabilitation of head and neck cancer patients is a vital and pivotal part of their care pathway, helping to restore 

function, aesthetics and improve patient well-being and quality of life. Patient-reported outcome data demonstrates that 

such patients consider that many of their continued and unmet needs relate to their oral and dental rehabilitation. It is 

therefore incumbent on all dental team members to be aware of the entire spectrum of restorative management options 

that can be utilised in both the prevention and rehabilitation of this patient cohort. The literature highlights that maxillary 

and mid-face tumours are challenging, as patients often suffer both profound functional and aesthetic consequences with 

significant physiological and psychological impact. Conversely, mandibular and floor of mouth tumours often result in issues 

primarily affecting oral function. This paper will summarise commonly encountered functional and aesthetic issues facing the 

restorative dental team and highlight widespread preventive challenges.

is not possible or appropriate; for example, a 
small tumour of the soft palate may be better 
managed by radiotherapy than a surgical 
approach which may lead to more challeng-
ing functional issues. Oral cancer is managed 
with surgical resection, (chemo)radiotherapy 
or a combination of these, all of which have 
profound adverse short and long-term side 
effects.4 Although this paper will focus on 
the reconstructive aspects of oral cancer 
management, the pre-treatment assessment 
and preventive aspects of care (as outlined in 
the Head and Neck Cancer Multidisciplinary 
Management National Guidelines) are of 
paramount importance to the long-term physi-
ological and psychological patient outcomes.11

A thorough dental assessment of all soft 
and hard tissues before cancer treatment 
must be undertaken. Teeth may be lost due 
to the surgical resection, by virtue of having 
poor long-term prognosis, their position and 
condition in relation to the planned radio-
therapy fields or potential access issues in the 
future due to trismus caused by surgery and/or 
radiotherapy.12 The prevention of future dental 
disease by optimising oral hygiene, address-
ing dietary issues particularly with regard 
to sugar intake and fluoride and calcium/
phosphate replacement therapy must also be 
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instigated as patients often suffer debilitating 
and permanent xerostomia following radio-
therapy (Fig. 1).13–15

Dental rehabilitation

Maintenance of the natural dentition is always 
the preferred option where feasible. Pre-
treatment assessment of the existing dentition 
before cancer treatment is essential to ensure 
maintenance of teeth with a favourable 
long-term prognosis which can be maintained 
by conventional restorative treatment.

Reconstructing the soft and hard tissue that 
is lost as a direct result of the primary cancer 
management will now be discussed.

Maxillary reconstruction

A partial /complete maxillectomy is one of the 
few defects created in the treatment of head 
and neck cancer that may result in both facial 
disfigurement and severely compromised oral 
function.16 When surgery and/or radiotherapy 
of this area is planned, it is essential to carefully 
develop a holistic rehabilitative plan, consider-
ing the likely short and long-term issues the 
patient could encounter. Issues relating to the 
local area and the patient as a whole need to 
be considered as well as the anticipated com-
plications the patient may encounter several 
years into the future. Local factors include the 
tumour site, size (including horizontal and 
vertical extent), the need for facial support, if 
the treatment is curative or palliative and the 
likelihood of adjuvant radiotherapy. Patient-
related factors include their motivation, age, 
general health, likely coping ability and social 
support, dental history and overall health. The 
risks and benefits of the procedure also need to 
be considered and communicated to the patient.

If the surgical defect is not planned for 
immediate reconstruction with a free flap, then 
provision of a surgical obturator is essential.17,18 
There are various methods and materials that 
can be used, but the void left by the resection 
needs to be peripherally sealed as a minimum, 
using a material such as silicone putty. Cheek 
architecture must be restored; preferably 
slightly over supported before radiotherapy to 
prevent skin shrinkage and a cheek concavity 
developing following irradiation (Fig. 2). It is 
often preferable to use a split thickness skin 
graft in the defect to provide both a fibrous 
band and also a lining of the cheek soft issue 
(Fig. 3).19 The prosthetic rehabilitation of this 
defect can either be done by a one or two part 

Fig. 1  Radiotherapy caries which primarily affects root surfaces and spreads 
circumferentially around the teeth, making operative intervention very challenging

Fig. 2  First stage of surgical obturator placement immediately following resection of the 
tumour. Prior to surgery, an impression is taken and the likely resection outlined on the cast 
along with removal of any teeth planned for simultaneous extraction. A clear acrylic plate is 
constructed with a retentive wire loop which extends into the planned defect. This is then 
relined with silicone putty following the resection as shown below. The obturator is then 
secured in place using long screws drilled into the residual palatal bone and occasionally 
wires which are passed through holes drilled into the zygomatic buttress

Fig. 3  Hemi-maxillectomy patient with a split thickness skin graft on the right lateral aspect 
of the defect
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prosthesis dependent on the height and com-
plexity of the defect and oral access.20,21 Figure 4 
shows a single piece hollow acrylic obturator 
which is used when access is favourable.

Definitive maxillary prosthetic obturation 
may have some potential advantages for select 
patients. The surgery is quick and relatively 
straightforward and there is the potential 
benefit of visual defect surveillance.

For most extensive maxillary defects, par-
ticularly in young and healthy patients, free flap 
reconstruction is considered the gold standard.16 
A free flap refers to the tissue being harvested with 
its own artery and vein that are then anastomosed 
to local vessels which are branches of the external 
carotid artery and vein. Free flap reconstruction 
can occur at the time of resection or be delayed 
to ensure clear margins at the primary site and 
allow time to plan the rehabilitation, or until the 
patient has finished growing (Fig. 5a). Brown and 
Shaw’s classification of maxillary defects (2010) 
is widely used in the UK and encompasses both 
the horizontal and vertical extent of a defect 
which is particularly useful from a rehabilitative 
standpoint.16 For low level defects extending into 
the sinus or nasal cavity the horizontal element 
requires greater consideration. For defects that 
have a greater vertical extent involving the floor of 
the orbit for example, the need for facial support 
and the vertical element takes precedence.

If closure of the defect is planned, the choice of 
free flap will be determined by numerous factors. 
Free flaps can consist of skin and/or muscle (soft 
tissue) plus underlying bone (termed composite 
free flap). Flaps can be harvested from several 
areas of the body with arms, legs and the upper 
back being common sites. Along with numerous 
other factors, the choice of free flap depends 
on the size of the defect, the length of paedicle 
required and the amount of bone required if a 
fixed implant solution is sought.22,23 Following 
placement, the nasal cavity and maxillary sinuses 
are then once again separated from the oral cavity 
improving speech, function, control of secre-
tions and often aesthetics (Fig. 5b). Composite 
free flaps frequently used to repair such defects, 
include the scapula (shoulder blade), deep cir-
cumflex iliac artery (DCIA) flap (hip) and fibula 
(lower leg). Placement of dental implants into 
such free flaps can either be done as a primary 
procedure or delayed to ensure flap survival and 
allow for 3D planning (Fig. 5c).24 The prosthetic 
management often involves either fixed or 
removable hybrid implant-supported prostheses 
to replace teeth, hard and soft tissues, negating 
the need for extensive bone and soft tissue 
grafting. Figure 5d shows an implant-supported 

Fig. 4  Hollow box obturator

Fig. 5  Radiographs of a young patient following a hemi-maxillectomy. (a) Free flap inserted 
at completion of growth; (b) Photograph taken immediately following implant placement 
in the same patient; note the challenging soft tissue anatomy; (c) Photograph taken of 
implant-supported CADCAM milled titanium beam; (d) Following placement of the scapula 
free flap, a 3D lithographic model was printed from the patient’s CT scan replicating the 
bony anatomy. Implant planning and surgical stent construction was undertaken on the 
lithographic model and the CT images used in implant planning software. Following implant 
placement and exposure, an implant retained pressure plate was used to create more 
favourable soft tissue contour. This is a clear plate whereby the master model has been 
relieved in specified areas, such that when it is inserted it exerts pressure on the tissues and 
causes pressure necrosis to create a buccal sulcus
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CADCAM milled titanium beam which supports 
a hybrid superstructure replacing soft and hard 
tissue. When in situ the prosthesis acts like a fixed 
prosthesis with no mobility, yet allows access for 
cleaning.

A novel maxillary reconstructive approach 
has been described by Butterworth and Rogers, 
placing zygomatic implants at primary surgery 
into the malar buttresses in conjunction with 
a soft tissue radial forearm free flap, termed 
the zygomatic implant perforated (ZIP) flap.25 
This results in surgical closure of the defect at 
resection and rapid rehabilitation with a fixed 
implant-supported prosthesis (Fig. 6).

Midface defects can sometimes encompass 
both maxillectomy and craniofacial elements 
which are very challenging for both surgeons 
and prosthodontists, involving not only the 
replacement of oral structures but sometimes 
an eye and/or nose.

Mandibular reconstruction

Mandibular reconstruction often involves floor 
of mouth and tongue resections. Excision of 
these highly mobile tissues can cause signifi-
cant functional problems if the tissues are not 
replaced. The fascio-cutaneous radial forearm 
free flap is most commonly used to reconstruct 
these soft tissues, with reported success rates 
of 94.5%.10 Figure 7 shows an anterior floor 
of mouth reconstruction for a squamous cell 
carcinoma resected in 1995 using a composite 
radial forearm flap to replace the lost bone 
and mandible. Unfortunately, as evidenced 
on the radiograph, the plate uniting the pieces 
of bone had fractured and this has resulted in 
fibrous union. From a rehabilitative perspec-
tive, the radius has insufficient bone volume 
of poor quality to preclude implant placement 
and even support a removable prosthesis. A 
novel approach was used in this case where 
the remaining mandibular teeth were sacri-
ficed and three dental implants placed. As the 
inferior dental nerve was sacrificed at primary 
surgery, this allowed the distal implant to be 
placed at this location and depth. The implants 
were restored by a milled gold bar technique 
outlined in the article by Ali et al., and the 
patient followed up for the next sixteen years, 
during which time complete function was 
maintained.26 The final radiograph (Fig.  7) 
taken appears to show radius bone growth 
within the free flap and this may be due to 
Wolff ’s Law, which states that bone adapts in 
response to changes in functional forces placed 
upon it in a healthy individual.27

Fig. 7  Three radiographs over a 12-year period reconstructed with a composite radial free flap

Fig. 8  Radial forearm repair of squamous cell carcinoma of right tonsil/retromolar region. A 
conventional mandibular complete denture was provided

Fig. 6  ZIP flap with zygomatic implants
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If the surgical resection does not involve 
mandibular bone or only a partial thickness of 
bone is removed maintaining inferior border 
continuity (termed a rim resection) and the 
soft tissue contour is favourable, then a con-
ventional removable approach to rehabilitation 
can often be utilised with good success (Fig. 8). 
If this is not the case then the use of mandibu-
lar implants can often assist in the construc-
tion of a functional and aesthetic prosthesis. 
Rogers demonstrated that oral cancer patients 
with implant-retained overdentures are more 
satisfied with their prostheses than those with 
just conventional dentures.9 The placement of 
dental implants to retain a mandibular pros-
thesis must take into account whether radio-
therapy has been given (including the dose and 
fractionation), whether there is anatomical 
hard and soft tissue alteration and therefore 
whether a fixed or removable prosthesis is 
indicated. It is the opinion of the authors 
that where possible a removable prosthesis 
is often preferred as this not only affords the 
patient better access for maintenance but also 
better surveillance for recurrence (Fig. 9).26 If 
recurrence does occur within the vicinity of a 
dental implant, progression to bone is hastened 
by direct access down the side of the fixture.

If placing dental implants into irradiated 
tissue then the potential risk of osteoradione-
crosis and associated potential complications 
must be considered. The literature would 
suggest the risk of developing subsequent 
osteoradionecrosis is around 8% (Figs 10 and 
11).28,29

Several studies have tried to quantify the 
risk associated with placing implants into a 
previously irradiated field using a matched 
case-control analysis, which suggested there 
is a statistically significant risk difference 
between 50 Gy and 60 Gy.30,31 It is suggested 
that following radiotherapy to the mandible 
that the blood supply to the bone alters from 
centripetal, due to damage to the inferior 
alveolar artery, to centrifugal, mainly through 
the overlying periosteum.32 Therefore, the 
use of less invasive and flapless techniques to 
maintain or reduce the trauma and removal of 
the blood supply to the irradiated bone should 
be considered where possible and the use of 
mini dental implants may provide an alter-
native treatment modality for such patients 
(Fig. 12).

If a segmental resection of part of the 
mandible is indicated then the rehabilitation 
of such a defect, unless contra-indicated on 
health grounds, would normally involve the 

Fig. 10  Osteoradionecrosis lingual to mandibular implants

Fig. 11  Radiograph of Figure 10

Fig. 9  Squamous cell carcinoma recurrence around most distal left implant
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use of composite free flaps (outlined previ-
ously), with the fibula being most commonly 
employed in these situations.33 The amount of 
bone and its exact position is of great impor-
tance when trying to successfully rehabilitate 
such cases. The correct contouring of bony 
flaps before insertion and their bulk in relation 

to implant positioning can be assessed using 
CBCT scanning as seen in Figure  13. This 
allows the ideal ‘crown down’ approach to 
implant placement and facilitates dental recon-
struction. Figure 14 shows a scapula free flap 
carrying an implant-supported rehabilitation 
in an ideal arch shape and occlusion.

Conclusions

The psychological and physical well-being of 
oral cancer patients is dependent on integrated 
planning by the multidisciplinary team at the 
outset, regarding both management of the 
primary cancer and the most ideal method of 
oral rehabilitation for that specific patient (Fig. 
15). All the risks and benefits involved in the 
various rehabilitation options should be fully 
explained to patients when they commence 
their cancer journey (Fig. 16). All dental team 
members should have a basic understanding 
of oral cancer management, to ensure the most 
appropriate long-term care and follow up for 
each patient in the most suitable environment, 
optimising their oral health and quality of life.
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• Prosthesis failure
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• Graft failure

• Aesthetics
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• Speech
• Quality of life
• Psychological wellbeing

Fig. 16  Risks versus benefits of restorative intervention

Patient Post Primary Management

RehabilitationNo Rehabilitation

• Prevention
• Dietary Advice
• Routine Dental Restorative Care

• Trismus Management
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 (Fixed or Removable)
• Implant Rehabilitation

Fig. 15  Treatment options available regarding rehabilitation or no rehabilitation
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