
General Introduction 
and Aim of the Study

Chapter 1

9



10



1
Introduction

Surgical treatment of malignancies in the head

and neck region often results in an altered

anatomical situation, which may cause a severe

disturbance in oral functioning. Speech, chewing

(mastication), swallowing and aesthetics are often

impaired due to the loss of oral tissues in tumour

removal and the introduction of foreign tissues as

transplanted flaps. This adverse condition is often

further compromised if postsurgical radiotherapy

is needed. The further deterioration of oral func-

tion is related to oral radiation-induced sequelae,

as reduction of salivary secretion and increased

sensitivity of the oral mucosa can lead to a

decreased load bearing capacity for dentures

(Beumer III et al. 1995; Kwakman et al. 1997a; Visch et al. 2002;

Vissink et al. 2003a). Therefore, from a prosthodontic

point of view, the opportunities to obtain proper

stability and retention for a prosthesis are serious-

ly at risk in head and neck cancer patients after

treatment (Hayter & Cawood 1996; Marker et al. 1997; Misiek

& Chang 1998). Until recently neither reconstructive

surgery nor conventional prosthodontic tech-

niques were capable of successfully addressing

these problems (Sclaroff et al. 1994; Watzinger et al. 1996).

A proper choice of reconstruction techniques in

combination with implant supported or retained

prostheses is generally thought to be of some

benefit in the oral and maxillofacial rehabilitation

of these patients (Zlotolow et al. 1992; Reychler et al. 1996;

Schmelzeisen et al. 1996; Roumanas et al. 1997; Wei et al. 1997;

Gürlek et al. 1998; Misiek & Chang 1998; Urken et al. 1998).

Therefore, the use of implants has been advocated

with increasing frequency for prosthetic support

in patients who have been treated for malignan-

cies in the head and neck region (Marker et al. 1997; Wei

et al. 1997; Gürlek et al. 1998; Weischer & Mohr 2001).

On the one hand, osseointegrated implants

have revolutionized the rehabilitation of head and

neck cancer patients. This revolution has been

realized through improvement of retention and

stability offered to prostheses by the use of

implants. By virtue of this enhanced and more

predictable retention, the gap between mere

reconstruction and true functional rehabilitation

has finally been attained. On the other hand, the

placement of osseointegrated implants in head

and neck cancer patients challenges the knowl-

edge and skills of both the surgeon and the

prosthodontist at the highest level. Today the sur-

geon must consider the surgical placement of tita-

nium endosseous implants in bone that may be

normal native bone, grafted bone, or irradiated

bone. The surgeon must also confront the possi-

bility of placing endosseous implants in bone that

will be radiated at a later stage and in boneparts

different from those of the jaw, such as in the

zygoma, nose, mastoid region and orbits. In the

latter cases the implants are used in support of
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Objectives of this study

The general aim of this study was to gain insight

into the effects of maxillofacial rehabilitation in

head and neck cancer patients using implant-

retained prostheses regarding treatment plan-

ning, implant survival, treatment outcome and

quality of life. This can finally contribute to

improved rehabilitation of patients with head and

neck cancer. The specific aims were:

• to provide an overview of the literature regard-

ing the treatment outcome of the use of

implants for oral rehabilitation of the edentu-

lous mandible within the scope of the oncology

treatment in the lower region of the oral cavity

and to give a rationale for treatment planning

(chapter 2). This overview provided a basis for

subsequent studies;

• to develop a technique enabling simultaneous

performance of a mandibulotomy and insertion

of endosseous implants and to evaluate the

treatment outcome of such a technique (chap-

ter 3). As successful prosthodontic rehabilita-

tion after surgery of oral and oropharyngeal

tumours needs to start with treatment plan-

ning early in the pre-ablative stage, it was an

important consideration whether implants

might be of benefit for oral rehabilitation in the

given situation, particularly when radiotherapy

is or might be indicated. This approach is

based on the assumption that when radio-

craniofacial prostheses, which are used to reha-

bilitate patients with extra oral defects resulting

from tumor surgery (Oort, van et al. 1994). Moreover,

the surgeon has to deal with implants that require

skin or mucosa grafting to make them useful. A

risk evaluation on post treatment morbidity relat-

ed to irradiation injury like less protection of the

oral surfaces because of lack of saliva, the shift in

oral flora (amongst others more yeasts) and the

development of osteoradionecrosis has to be

taken into account. The prosthodontist, in turn,

must deal with tissues with reduced propriocep-

tion, scar tissue, reduced salivary secretion,

uneven alveolar ridge heights, and implants that

emerge through nonnative tissues such as flaps

and skin grafts (Marx & Morales 1998).

The results of treatment strategies for cancer are

commonly expressed by the patients’ disease-free

or overall survival, and likewise implant therapy is

often evaluated by scoring implant survival.

Although this data is of paramount importance for

the comparison of different treatment regimes, it

provides no information about treatment-specific

problems or long-term sequelae for the patients.

The need for more detailed outcome focused

research has raised the issue of measuring the

quality of life of cancer patients by assessing their

functional status as well as their physical, social

and emotional well-being through self-adminis-

tered questionnaires (Schliephake & Jamil 2002). These

topics will be adressed in this thesis. 
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therapy is needed there are advantages in

placing implants during the ablative surgery;  

• to assess the quality of life related to oral func-

tioning in edentulous head and neck cancer

patients following oncology treatment of malig-

nancies in the lower region of the oral cavity

with a combination of surgery and radiotherapy

(chapter 4). In order to measure the effects of

implant therapy on quality of life and functional

outcome there was a strong need to get insight

into the oral status of patients not being treat-

ed with implant-retained mandibular prosthe-

ses. In addition, this study was designed to get

insight into the instruments that might be use-

ful to measure the quality of life and effects of

oral rehabilitation in head and neck cancer

patients. The questionnaires were used in the

studies described in chapters 5 and 6; 

• to prospectively evaluate the treatment out-

come (condition of peri-implant tissues,

implant survival, oral functioning) and impact

on quality of life of prosthodontic rehabilitation

with implant-retained prostheses in head and

neck cancer patients (chapter 5). As implant

surgery at irradiated sites bears the significant

risk of developing soft and hard tissue necro-

sis, and the potential loss of implants, it was

thought to be reasonable to place implants

prior to postoperative radiotherapy, preferably

simultaneously with ablative surgery. The treat-

ment outcome also was related to those in con-

ventionally treated patients (chapter 4) apply-

ing the same instruments for measuring quali-

ty of life and effects of oral rehabilitation; 

• to prospectively assess the effect of hyperbaric

oxygen (HBO) therapy on treatment outcome

(condition of peri-implant tissues, implant sur-

vival, oral functioning and quality of life) of

prosthodontic rehabilitation with implant-

retained lower dentures in irradiated head and

neck cancer patients (chapter 6). This study

was performed, because there was no consen-

sus or sound evidence in the literature con-

cerning the benefit of HBO to improve osseoin-

tegration of dental implants in mandibles, to

reduce the loss of implants and to minimize

the risk of developing osteoradionecrosis in

patients who have been treated with radio-

therapy following cancer treatment. The out-

comes of this study increased the knowledge

concerning the usefulness of HBO in implant

treatment of irradiated head and neck cancer

patients;

• to evaluate retrospectively the clinical outcome

of the use of endosseous implants in the

orbital and auricular region as well as to assess

the satisfaction of patients with implant

retained craniofacial prostheses after tumor

surgery (chapter 7). 
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