
Ь 5X ЯЗ

Infection control and prosthetic rehabilitation

of patients with oral malignancy

Author: Katalin Nagy

Ph.I). Thesis

Submitted for partial fulfilment of the Degree of Doctor of Philosophy

S^N 
/ -

фипоV

Albert Szent-Györgyi Medical University у 
Szeged, Hungary 

1999
«5



“To study the phenomena of disease without

books is

to sail an uncharted sea, 

while to study books without patients 

is not to go to sea at all” 

Sir William Osier

(1849-1919)
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Introduction

Cancer of the mouth and pharynx is the fifth most common cancer in the world. In 1996, an 

estimated 575,000 new cases were diagnosed world wide and mortality was estimated at 

366,000 people (World Health Report, WHO, Geneva, 1997).
Oral cancer is one of the few oral diseases that can lead to serious morbidity and, often, to 

death. Oral cancer incidence and mortality show major world-wide differences. The highest 

rates are registered in India, Pakistan , where this is the most common form of cancer Within 

Europe, the largest increase in oral cancer mortality rates was registered in Hungary for both 

sexes (+119% in males, +294 % in females) in 1990-1992. [1-3]. Apart from the roles of 

tobacco and alcohol, however, little is known about the epidemiology of oral cancer [4]
There is considerable epidemiological and clinical evidence to show that tobacco use and 

alcohol represent the major risk factors for this disease. It has been difficult to distinguish the 

separate effects of these agents, however since drinkers of alcoholic beverages tend to be 

smokers and vice versa. Relatively little understood about the manner, how diet alter oral 
cancer [5]. Protein calorie malnutrition is common in patient with advanced oral squamous 

cell carcinoma [6] and often results in impaired wound healing, reduced immunocompetence 

and decreased tolerance to chemotherapy, radiotherapy and surgery. Surgical treatment of 

those patients results in diminished oral food intake for extended periods of time, while 

radiation therapy causes severe stomatitis, mucositis and diminished salivary secretion. As 

might be expected, these adverse symptoms often lead to further diminishment of oral intake 

and to consequent wait loss. It is suspected, that poor oral hygiene or compromised dentition 

might also increase risk [4, 5, 7]. According to a recent study of Yambe et al., the risk of oral 

cancer patients with poor oral hygiene increased with the OHI (Oral Hygiene Index) [8, 9] 

and also the mean number of decayed teeth was higher in oral cancer cases, than in control 

[8]. As the treatment of oral cancer is often disfiguring and debilitating, any etiological clues 

which might be used in its prevention would be highly useful Current management of 

developed oral cancer includes surgery, radiation, chemotherapy or their combinations. As 

more effective treatment techniques have been developed, life expectancy of patients with 

head and neck cancer is increased, which allows time for development of long term 

complications. Therapeutic doses of radiation and intensive antineoplastic chemotherapy have 

the following local side effects: xerostomia, loss of taste, mucositis and, trismus, dental caries, 

osteoradionecrosis, and oral infections which provide major patient morbidity.
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The surgical removal of oral cancer is often associated with severe limitation of speech, 

deglutition, result in disturbance of the face causing several emotional reaction. To date there 

is an awareness that increased survival rates of cancer patients following radical resections are 

meaningless without sustaining at least moderate quality of life The quality of life (QOL) 

after successful ablation of a neoplasm of the head and neck, is not reflected in the figures 

depicting cure rates. Gotay and her colleagues have proposed a more specific definition: QOL 

is a state of well being with two components:

1: the ability to perform everyday activities, which reflect physical, psychological, 

and social well-being and

2: patient satisfaction with levels of functioning and the control of disease and 

treatment related symptoms[10].

My research activity was focusing on the wellbeing of the head and neck cancer patients 

and aiming to enhance their quality of life.

The first part of my theses are dealing with the microbiological changes of oral 

carcinoma surfaces. Carcinoma surface infection need to be controlled to decrease 

patient morbidity.

The second part of the theses discusses the overall dental and maxillo-facial 

prosthetic rehabilitation forthat highly compromised patient group

I

II.

I. Investigation of oral microflora in patients with oral cancer

1.1. Background

The oral cavity harbours hundreds of different microbial species. This complex microflora 

shows great quantitative and qualitative variation at different location within the oral cavity. 

Mucosal infections can be caused by potentially pathogenic micro-organisms of extra-oral 
origin or, from a shift within, an accumulation of the normal stationary flora It could include 

bacterial, viral, fungal, and parasitic infections. Oral mucosal lesions often develop 

opportunistic infections in immuno-compromised patients [11].

1.1.1. Immunological effects of neoplastic disease

Patients with advanced neoplasms of any type are likely to have nonspecific defects in both 

humoral and cellular immunity that may contribute to their increased risk of serious 

infection. More specific defects in T-cell or В-cell mediated immune function may be
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present inherently in a variety of untreated neoplastic disorders. Abnormalities in the 

cellular-mediated immune system have been described as inherent features of some 

untreated neoplasms. Patients whose primary immune defect is altered cell-mediated 

immunity are at increased risk of disseminated infections with intracellular bacteria such as 

Mycobacterium tuberculosis, hysteria monocytogenes. Salmonella species, and Brucella 

species. Patients with T-cell defects also are at risk of aquiring yeast infections and, in 

particular, meningitis and pulmonary infection with Cryptococcus neoformans and 

disseminated infections with Candida species.

1.1.2. Role of environmental factors in the pathogenesis of oral cancer

Examination of tumour tissues has shown alterations in several genes that regulate cell 

proliferation (oncogens). Such oncogen changes may also be induced by carcinogens, result in 

abnormal or excessive amounts of oncogen product. Many oncogenes have been discovered. 

The most important findings in oral cancer seem to be changes in EGFR (Epidermal Growth 

Factor Receptor), TGF (Transforming Growth Factor) a and TGF ß, myc and ras genes. It 

may well be, that several genetic changes are needed for a cell to become fully malignant 

[12]. It may also be true, that there are several different factors that can induce such changes. 

These points may explain the long latency of cancer and its evident multifactorial ethiologv. 

Recognised carcinogens in tobacco and/or alcohol, as well as other possible factors such as 

viruses, have a role in the pathogenesis of oral squamous cell carcinoma. Such data points to 

the limitations of conventional therapies, based on surgery, radiation and chemotherapy and 

highlights the need for more innovative approaches that follow a better understanding of the 

pathogenesis of this disease. For diagnosis, the potential of such approaches has been 

strikingly illustrated by recent work of Brennan and Sidransky [13] on molecular staging of 

head and next squamous carcinoma, which showed that molecular assays are 500 times more 

sensitive in identifying cancer cells than standard histological preparations. Nevertheless, as 

Wong et al pointed out in a recent review, our understanding of the molecular biology of 

human oral cancer lags behind that of cancer at other sites in the body [14]

1.1.2.1. Role of tobacco, alcohol and other factors in the pathogenesis of oral cancer

There is considerable epidemiological and clinical evidence to show that tobacco use 

represents the major risk factor for this disease [15]. The relative risk of death due to oral and 

pharyngeal cancer among smokers older than 35 years of age compared to non-smokers has
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been shown to be 27.5 [16]. While the prevalence of smoking is declining nationally, the use 

of smokeless tobacco has almost tripled over the past 20 years, particularly among 

adolescents [17]. The relative risk of oral cancer among smokeless tobacco users increases 

with exposure, ranging from 4.2 for any use, to thirteen-fold for up to 25 years of use, to 

almost fifty-fold for 50 or more years of use [18]. Tobacco smoke contains several known 

carcinogens, including polycyclic aromatic hydrocarbons and tobacco-specific nitrosamines 

(TSNA) whereas unburned tobacco contains high concentrations of TSNA [19]. Like 

aromatic hydrocarbons, TSNA have been strongly associated with the development of human 

neoplasms [20]. Apart from tobacco use, alcohol represents a major risk factor for oral and 

pharyngeal cancer, Odds ratios ranging up to 9.5 for very heavy drinkers having been 

calculated [21, 22] There is no data to suggest that ethanol itself is a carcinogen [23, 24] or 

that it has a direct carcinogenic effect on the human oral mucosa [25, 26] Two recent and very 

different studies provide some interesting evidence that the role of ethanol in the aetiology of 

oral cancer might be mediated by its metabolite, acetaldehyde. An epidemiological study by 

Haity et al [27] indicated that alcohol drinkers possessing the fast metabolising ethanol 

dehydrogenase allele (type 3) had an increased risk of oral cancer compared to alcohol 

drinkers with slow metabolising alleles or non-drinkers with the same allele. This data also 

suggests that aldehyde derived by tissue metabolism of ethanol may be more significant than 

any produced by oral micro-organisms, as other investigators have claimed [28] An effect of 

aldehyde on oral tissues has been demonstrated in one study, in which 120 mM acetaldehyde 

administered orally to rats for eight months produced hyperplasia and hyperproliferation of 

the upper gastro-intestinal tract, including the tongue [29] These changes were not mediated 

by inflammation but were claimed to represent “interference” with epithelial DNA, although 

no mechanism was proposed.

In 1986, an increase in penetration of a TNSA across oral mucosa in-vitro in the presence of 

various concentrations of ethanol were demonstrated [30]. This phenomenon might be 

explained by the permeabilising effect of ethanol on lipid components of the oral epithelial 
permeability barrier [3 1], What was also of interest in this study was the greater relative effect 

that alcohol had on penetration of the carcinogen across the floor of mouth mucosa as 

compared to buccal mucosa and gingiva. Almost 90% of oral squamous cell carcinomas are 

located in the "high-risk" areas consisting of floor of mouth and the underside and lateral 

border of the tongue [32, 33]. It is significant that these same oral regions have the greatest 

permeability to a variety of compounds [34, 35].
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Some further evidence that supports a local role for alcohol in the aetiology of oral cancer 

comes from studies on mouthrinse users. Although the use of mouthrinse containing alcohol 

may not represent a significant risk factor for oral cancer among non-tobacco users and non

drinkers [36], there is an elevated risk for tobacco users who do not drink [37] This evidence 

is important, for mouthrinse users do not usually ingest the product, reducing the likelihood of 

a systemic effect Finally, several epidemiological studies also point to a local effect for 
tobacco and alcohol in the upper gastro-intestinal tract, compared the combined effects of 

alcohol and smoking on the risk of cancer at various sites in the upper aerodigestive tract [22] 

They reported that the elevation of Odds ratios was greatest for cancer of the oral cavity and 

pharynx compared to larynx and oesophagus, and concluded that “direct contact with alcohol 

can make the oral mucosa particularly susceptible to the carcinogenic insult of tobacco, 

possibly acting as an irritant or a solvent”. A similar tendency to an increasing risk of cancer 

from oesophagus to larynx, and from larynx to mouth and pharynx has also been described 

among alcoholics[24]. It was demonstrated that the permeability constant for ethanol across 

oral mucosa is relatively high [30] so that it will have ready access to oral epithelial 

keratinocytes. Alcohol dehydrogenase constitute several broad families of enzymes capable of 

oxidising alcohol to aldehydes with concomitant reduction of NAD to NADH [38]. The 

alcohol dehydrogenase family most relevant to the present proposal contains 6 distinct classes 

of enzyme, all of which require zinc as a cofactor. These six classes include a minimum of 20 

isozymes encoded by eight or more genes [39]. The alcohol dehydrogenase specifically 

reported to be present in skin and human gingival tissue is a class IV dimeric enzyme 

consisting of two p subunits [40]. No other classes of alcohol dehydrogenase have been 

detected, and the results also suggested that there was no significant microbial component to 

the observed alcohol dehydrogenase of the oral tissue. The contention that the production of 

acetaldehyde is significant in carcinogenesis is supported by findings that the alcohol 

dehydrogenase genotype is correlated with the occurrence of cancer of the oral cavity, larynx 

and pharynx [27, 41]. Similar observations have been made concerning genetic 

polymorphism of aldehyde dehydrogenase and squamous cell carcinoma of the oesophagus
[42].

It might be expected that the potentially adverse effects of acetaldehyde production by 

aldehyde dehydrogenase would be offset by further oxidation of the aldehyde to innocuous 

acetate; however, aldehyde dehydrogenase activity in gingiva and tongue has been reported to 

be so low that it cannot be measured reliably. This apparent enzymatic imbalance raises the 

question of what is the normal endogenous substrates for these epithelial alcohol and
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aldehyde dehydrogenase. One possibility is retinol and retinal, respectively. It is known that 

some forms of alcohol dehydrogenase have a greater affinity for retinol than for ethanol, and 

likewise, some aldehyde dehydrogenase isoforms prefer retinal to acetaldehyde as substrate. 

The possible conversion of retinol to retinoic acid by this mechanism in oral epithelium has 

not been explored. Questions that need to be addressed are whether the isoforms and levels of 

activity of alcohol and aldehyde dehydrogenases vary regionally in the oral mucosa, given the 

greater predisposition of many non-keratinized regions to develop oral cancer as discussed 

above.

The oncogene c-jun has been shown to be expressed in squamous cell carcinomas from the 

head and neck, and high c-jun expression correlated with a poor response to chemotherapy 

[43, 44]. Acetaldehyde could exert a direct tumour promoting effect by altering the expression 

of cancer related genes in the relevant target cells.

1.1.2.2. Role of oral microflora in patient with oral cancer

Malodour and other infectious sequelae may increase the morbidity of patients with oral 

malignant neoplasias, and such patients may also be at risk to systemic infection In addition 

there is the putative link between such co-factors in tumour aetiology as tobacco, alcohol and 

sepsis, syphilitic leukoplakia being the most obvious direct infective link with oral cancer 

[45]. Oral infections may be the first sign of acute leukaemia or granulocytopenia, but this 

infections more commonly follow the administration of cytotoxic chemotherapy and/or 

radiotherapy. These, sometimes ulcerated, surfaces may be secondarily infected with various 

bacteria or with Candida species.

1.1.2.2.1. Oral mieroflora in healthy individuals

The oral cavity has a resident microflora with a characteristic composition that exists, for the 

most part, in harmony with the host. Components of this mieroflora can act as opportunistic 

pathogens when the habitat is disturbed or when microorganisms are found at sites not 
normally accessible to them [46]

Bacteria with the potential to cause disease in this way are termed “opportunistic pathogens” 

and many oral organisms have the capacity to behave in this manner Most individuals suffer 

at some time in their life from localised episodes of disease in the mouth, caused by 

imbalances in the composition of their resident oral mieroflora 

(Table T).
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Several distinct surfaces provide different habitats due to their physical nature and biological 

properties. Different species are represented in different proportions in each environment. The 

way in which these organisms appear and grow in the various environments is best explained 

by the principles of ecology (Table 2., Table 3 ).

Four features make the oral cavity distinct from other areas of the body:

1 Teeth
2. Saliva
3. Gingival Crevicular Fluid (GCF)
4.Specialised mucosal surfaces

Teeth
The mouth is the only site in the body that has hard surface for microbial 
colonisation This accumulation is called dental plaque, w’hich is a large masses of 
micro-organisms, predominantly bacteria and their extracellular products It can be 
found in health, but it is also associated with dental caries and periodontal diseases. 
Saliva
The surface of the mouth is lubricated with saliva which kept moist the internal 
surfaces of the oral cavity. It is produced by the major and minor glands and enters 
via ducts in the oral cavity. Contains several ionsfsodium Na, potassium K, 
calcium, chloride, bicarbonate and phosphate). Bicarbonate contribute to the 
buffering property of saliva which can reduce acid production of dietary 
carbohydrates by bacterial metabolism.
Gingival Crevicular Fluid
The eruption of teeth also generates another habitat, the gingival crevice, where the 
tooth rises out of the gums with its own particular nutrient source.
Through this junctional epithelium of the gingiva serum components can reach the 
mouth by the flow of a serum-like fluid (GCF).
GCF rises during inflammation and its ffow will remove non-adherent microbial 
cells and it will also act as a primary source of nutrient for the resident micro
organisms.
Mucosal surfaces
Although the mouth is similar to other ecosystems in the digestive tract in having 
mucosal surfaces for microbial colonisation, the oral cavity has specialised surfaces 
which contribute to the diversity of the microflora at certain sites. The papillary 
structure of the dorsum of the tongue may act as a reservoir for some of the Gram 
negative anaerobes that are implicated in the aetiology of periodontal disease. The 
mouth also contains keratinized (palatal side) as well as non keratinized stratified 
squamous epithelium which may affect the intra-oral distribution of micro
organisms.

2.

-s

4.



1.1.1.2.2. Oral microflora in patients with oral cancer

Oral mucosal infections manifest in various ways. Bacteria may appear as the primary 

cause of mucosal lesions or as secondary invaders in an already established non- 

infectious mucosal lesion. The compromised host, either systematically or locally 

offers a disturbed ecological balance The environmental alteration may facilitate the 

growth of a potential pathogenic microbial flora with for example increased numbers 

of Candida albicans or Staphylococcus aureus. Candida albicans is the most successful 

fungal pathogen in man and its success is due in part to its capacity to live as a 

commensal in the oral cavity, gastrointestinal tract and/or genitalia of a majority of 

healthy individuals, causing no obvious tissue damage, but strategically positioned to 

multiply and invade tissue in response to a compromising physiological change in the 

host [47]. If Candida albicans enters the blood stream, it becomes life-threatening, 

resulting in 30 to 50% host death [48]. The view, therefore, that has emerged of 

Candida pathogenesis is that of a benign commensal that opportunistically takes 

advantage of compromising changes in the host. However, Candida albicans may not 

be as benign a commensal as we tend to think, and in pathogenic situations it may cause 

damage in a more complex and insidious fashion than by simply invading tissue. 

Indeed, there is reason to believe that Candida albicans may play a role in oral cancer 

through the biocatalysis of nitrosation reactions, resulting in the localised genesis of 

carcinogens in oral lesions [49-57].

Cawson proposed that certain leukoplakias may be the result of Candida, albicans 

infection because of longstanding evidence that chronic candidiasis can result in 

leukoplakias in children who otherwise rarely suffer from leukoplakias [55, 56]. He 

argued that speckled leukoplakias had been shown to have both a higher incidence of 

malignancy and a higher incidence of Candida colonisation than homogeneous 

leukoplakias, and suggested that Candida albicans may in fact be responsible not only 

for the genesis of leukoplakia but also for the transformation to malignancy. Renstrup 

[58] found that while over 60% of speckled leukoplakias were-colonised by Candida, 

only 3% of homogeneous leukoplakias were colonised, and similar results were 

obtained by Bánóczy [59] and by Jepsen and Winther [60].

The initial effect of anticancer therapy , such as radiation and/or chemotherapy the 

epithelium may show atrophy and uIceratKifr'^Regiofis of rapid proliferation such as the
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Table 2.
Proportions of some bacterial populations at different sites in the normal oral cavity

Supra
gingival
plaque

Buccal
mucosa

Tongue
dorsumBacterium Saliva

S. sanguis 

S. salivarius 

S. mitis

mutans streptococci 

A. viscosus 

A. maeslundii 

A. odontolycus 

Haemophilus spp. 

Capnocytophaga spp. 

Fusobacterium spp. 

Black-pigmented anaerobes

+*61 7

3 3 6 2

21 29 33 23

4 0 3 5

1 10 3 8

2 1 5 5

2 1 7 13

4 7 15 7

<1 <1 1 <1

1 <1 <1 <1
+*<1 <1 1

l. * Detected on occasions. (Marsh, P., Martin, M.: Oral Microbiology Chapman & Hall III. ed. 1992. London)
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Table 3.

A comparison of the ability of some bacteria to adhere to oral surfaces, with their relative proportions at these sites

Experimentally-obsen’ed
adherence

Tooth Tongue Check

low-high* low 

high 

high

Relative indigenous 
proportions

Tooth Tongue Check 

low low-high* low

moderate moderate high moderate moderate

moderate high 

high moderate low

Populations 

mutans streptococci 

S. sanguis 

S. mitis 

S. salivarius 

Lactobacillus 

Veillone/la

low

high moderate high 

high moderatelow

low low low low low low

low high low low+ high low

Neisseria low low low low low low

* High under the influence of dietary sucrose

2. + Veillonella can be found in high numbers in dental plaque. (Marsh. P„ Martin, M.: Oral Microbiology Chapman & Hall IlI.ed. 1992. London)



Table 1.
Microorgnaism normally found and associated with oral mucosal lesions at various locations of the oral cavity

Mucosal surface Dorsum of the tongue Gingival margin Lips and anguius 
of the mouthMicroorganism

Normally
found“

Associated 
with lesionsb

Normally
found“

Associated 
with lesionsb

Normally
found“

Associated 
with lesionsb

Normally
found“

Associated 
with lesions'1

Micrococci
Staphylococcus epidermidis + + + + +
Staphylococcus aureus + + + + + + + + + + +

Streptococci
Hemolytic streptococci + + + +
Viridans streptococci’ + + + + + + + + + +

Enterococci ( + ) ( + )+ + + + + + + +
Gram-negative cocci

Neisseria + + + + + + + + +
Veillonella + + + + +

Gram-positive rods
Lactobacilli + + +
Actinomyces + + + ( + )+ + +
Nocardia + + + +
Propionibacterium ill+ + + ill+ + +

Gram-negative anaerobic rods
Bacteroides + + + + + + + + +
Fusobacterium + + + + + + + + +
Spirochetes ill+ + + + +

Gram-negative facultative rods
Enterobacteriaceae' ill ( + )+ + + + +
Other enteric bacteria3 ( + ) ill+ + + + +
Haemophilus influenzae
Other Haemophilus species4

+ + +
+ + + + + + + + + +

Fungi
C. albicans ill + + + i±)+ ill+ + + + + +
Other fungi + ill+ + ( + )+ + +

a Denotes never found. (+) seldom found, + found in low numbers, + + found in high numbers, + + + predominant bacterial group 
Denotes never associated with lesions, (+) seldom associated with lesions, + possibly associated with lesions, + + commonly associated with lesions, + + + very 
strong associated with lesions
Include species such as S. mitis, S. milleri, S. salivarius
Includes genera such as E. coli, E. cloace, Klebsiella, Proteus, Alcaligenes
Includes genera such as Pseudomonas
Includes species such as H.parainfluenzae, H. segnis, H. aaphrophilus 
Includes other Candida species (C. tropicalis, and others) and Torulopsis species

ь

l
2

3
4
5
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The initial effect of anticancer therapy , such as radiation and/or chemotherapy 

the epithelium may show atrophy and ulceration. Regions of rapid proliferation such 

as the oral lining mucosa, show a greater frequency of ulceration than masticatory 

mucosa or skin. Indirect effects of anticancer therapy may include granulocytopenia 

and reduced salivary secretion, so that the protective mucin coating of the epithelium 

is compromised. These changes result in tissue with reduced barrier function and 

impaired ability to heal and resist entry of pathogens, thus increasing the risk of 

systemic infections.

Apart entirely from the consequences of infection due to treatment, for example, 

post-irradiation osteoradionecrosis [61], and buccal mucosal necrosis due to 

chemotherapy [62, 63], it has been observed that poor oral hygiene increases the risk 

of oral cancer, although the effect was smaller than those of cigarette smoking and 

alcohol consumption [64, 65]. While oral hygiene and post-treatment effects have 

been considered, little attention appears to have been directed to the microflora of the 

lesion itself, or to the relevance of that flora to overall patient morbidity. Therefore, 

we have investigated the oral biofilm on carcinoma surfaces in case of head and neck 

cancer patients, before any cancer or antimicrobial treatment. It is going to be also 

important to follow up those patients and see the changes of the oral biofilm flora 

after certain anti cancer (operation, irradiation) or antimicrobial therapy. The 

introduction of osseointegrated implants has opened new avenues for treating cancer 

patients subjected to radical excision surgery. Despite its high rate of success, 

occasional failures have been reported due to technical or microbiological factors, or 

combination of both. Peri-implant inflammation can lead to implant failure, which 

has numerous overall negative consequences for quality of life in case of head and 

neck cancer patients. To investigate the peri-implant microflora and special 

elimination of occasional inflammation is essential to reduce patient morbidity.

1.2 Aims

The aim of this part (I.) of my theses is:
~ to investigate and identify the main microbial groups in biofilms, sampled 

from intra-orally presenting human squamous cell carcinomas before any cancer 

or antimicrobial treatment and

~ to evaluate the effect of an antiseptic mouthrinse on the bacterial biofilm 

presents on the surface of oral squamous cell carcinoma, aiming that the inhibition
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of this unfavourable bacterial flora could enhance the quality of life of this 

compromised patient group.

1.2.1. Studying microflora, associated with human oral carcinomas 

Investigations

In recent years the microbiological colonisation on different surfaces in the oral 

cavity has been studied and resident bacterial population have been examined. 

However, none of the studies has involved investigation of biofilms formed on oral 

carcinoma surfaces. The following part of my theses has attempted to identify the 

numbers and ratios of aerobic and anaerobic species in biofilms sampled from intra- 

orally presenting human squamous cell carcinomas.

Inhibition

Changes in the microflora on oral carcinoma surfaces may lead to both local and 

systemic infections, which may complicate the morbidity of the patient suffering 

from oral malignant neoplasms. Infections represent a major cause of morbidity and 

mortality in patients with malignant diseases. Thus, anticancer therapy, irradiation, 

chemotherapy or surgery impairs defence mechanism of the oral mucosa and is 

accompanied by proliferation of the mucosal biofilm with overgrowth of yeast and 

bacteria.

The purpose of this study was to evaluate the effect of an antiseptic mouthrinse 

(Meridol®) ‘whether it could reduce the bacterial biofilm presents on the surface of 

oral squamous cell carcinoma.

1.2.2. Investigation and inhibition of microflora associated with implants in 

oral cancer patient

Our aim was to maintain peri-implant hygiene with special elimination of occasional 

inflammation which is essential to reduce patient morbidity.

f Meridol® mouthwash (non alcoholic version) amine-fluoride / stannous fluoride 
GABA International AG Switzerland
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1.3. Materials and Methods

1.3.1. Patient selection

1.3.1.1. Patient selection for investigation of microflora associated with human 

oral carcinomas

21 patients (20 males, one female) aged 52,8 (SD±8.2) years were enrolled in the study, 

before any antibiotherapy and tumour treatment. Patient selection was carried out 

according to the tumour classification described by Langdon et al. [66]. All lesions were 

keratinizing squamous cell carcinomas presenting intra-orally with surface ulceration. 

The examined lesions differed as concerns tumour dimensions (T), and lymph node 

status (N), but all were free from clinically detectable metastatic tumour. As regards the 

aetological data, all patients but one consumed alcohol daily, and the same number 

smoked more than 10 cigarettes a day (Table 4).
Table 4.

Patient selection for investigation of microflora associated with human oral carcinomas 

Tumour classification in the examined patients

AGE
(years) GENDER

TUMOUR CLASSIFICATION
N SMOKING ALCOHOL S T N M P

381 S3 T2 N0 MO P3b 
MO P3c 
MO P3b 
MO P3c 
MO P3b 
MO P3b 
MO P3b 
MO P3c 
MO P3b 
MO P3d 
MO P3b 
MO P3d 
MO P3b 
MO P3b 
MO P3b 
MO P3c 
MO P3c 
MO P3b 
MO P3b 
MO P3b 
MO P3d

+ +m
2 47 S6 T2 N1+ +m
3 67 S3 T2 N1+ +m
4 64 S6 T2 N1+ +m
5 75 S3 T2 NO+ +m
6 57 S6 T3 N2+ +m
7 48 S3 T3 N1+ +m
8 51 S3 T2 NO+ +m
9 37 S3 T2 N2+ +m

10 58 S6 T2 NO+ +m
11 49 f S7 T2 NO
12 53 S6 T2 N1+ +m
13 42 S6 NOT2+ +m
14 53 S6 NOT1+ +m
15 70 S3 T2 N2+ +m
16 47 S3 T2 N1+ +m

5517 S6 T2 NO+ +m
5618 S6 T2 N1+ +m

19 53 S6 T3 N2+ +m
20 44 S3 T2 N2+ +m
21 60 S4 T2+ NO+m

+” = smokes/takes alcohol regularly
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1.3.1.2. Patient selection for inhibition of microflora associated with human oral

carcinomas

10 patients (8 male, 2 female, mean age: 47,6 years, SD:±9,2) were enrolled in the 

study (Table 5.).

Table 5.

Patient selection for investigation and inhibition of peri-implant microflora in
oral cancer patients

Tumour classification and etiological factors for study group of patients with
oral carcinoma

Tumour classificationGender Smoking AlcoholPatients Age
(years)No. PMs T N

P3bN1 MOs6 T2481 + ++m
О
“1MO P3cs6 N1T22 52 + ++m оe

P3dN3 Mls6 T33 43 + +m 2
n>

P3cN3 MOS7 T2384 ++m Q.
o_

P3bN1 MOs6 T25 56 + ++in

S6 MO P3cT3 N26 60 +m
O

P3bMOs6 T1 N17 41 + +m о
c

T3P3bT2S6 N2 MO508 +m -ТЭ
£T
Г5P3bMOfm S6 N19 49 T2+ ++
o-
о

P3bMOfm S6 N010 39 T10

heavy drinker( more than 6 units/day) 
moderate drinker( 2-5 units/day)
/1 unit of alcohol equals 0.03 litre (1 oz) of whiskey, 0,12 litre of wine or 
0,24 litre of beer /

0 no smoking admitted

+
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All gave their voluntary written consent to take part in the study. Patient selection was carried 

out according to the tumour classification described by Langdon et al. [66]. All lesions were 

ulcerated keratinizing squamous cell carcinoma localised to the sublingual region except one 

which was localised to the mandibular alveolar process. No one of the patients had received 

antibiotic, immunosuppressive, irradiation or chemo-therapy during the preceding 6 months. 

Concerning etiological data, 8 patients were heavy drinkers (drank in excess of 6 units/day) 

and smoked more than 10 cigarettes daily. 2 patients alcohol intake were moderate (drank 2-5 

units/day) and one of these had never smoked, while the other subjects had stopped smoking 3 

years prior to the study. The first five patients (group M) rinsed with Meridol* solution 3 times 

a day. The other five patients (group PI) rinsed with placebo (flavoured saline solution), both 

for 7 days. Preparations were in identical containers with a random code numbering and the 

study was on a double blind basis.

Biofilm samples were obtained with sterile cotton swabs from the centre of a 1 cm2 tumour 

lesion surface.

1.3.1.3. Patient selection for investigation and inhibition of peri-implant microflora in 

oral cancer patients

Patient and implant data are given in Table 6. 10 patients, (mean age: 53,6 SD:±8,4) were 

selected for this study, They comprised 8 males and 2 females. All subjects were previously 

diagnosed with oral cancer and had undergone, major tumour operation. Non of the patients 

had received antibiotic , immunosuppressive, or irradiation therapy during the previous 6 

month.

All patients had a minimum of two osseointegrated implants (DenTi*). 5 of those .patients 

were partially dentate, and the other 5 were edentulous. The fixtures has been implanted 4 to 8 

months (mean: 6 months)prior to second stage surgery and have had the abutment operation 

carried out at least 2 months prior to sampling. Fixtures were situated in the mandible except 

for patient Nr 6. Second stage surgery was followed by prosthetic loading after 4-7 weeks. 

Follow up time varied between 2 to 5 years, (mean follow up time: 44,7 month).

* DenTi: Enosseous dental implant system, invented and manufactured by DenTi- 
System LTD Szentes, Hungary



Table 6.

Patient selection and data for investigation and inhibition of peri-implant microflora in oral cancer patients

Clinical,
Hystological.

Diagnosis 
cc = carcinoma

Probing
depth

(mean)

Probing
depth

(mean)

Tu. classification Type of edentoulism Median Total count (CFU/ml)PI PI
Number Follow

up Time 
(month)

Before rinsing After rinsing
of GraftT N M Total Partial Aerobe Anaerobe Aerobe Anaerobe

patients Type Before
rinsing

After
rinsing

cc. of the floor of 
the mouth

5.5 x 104 7 x 105 1 x 104 2 x 105fibula1 T2 N2 MO 6.4 2 6.2 1 48

cc. of the tongue 
and mandible

5 x 104 2x 106 2x 104 2.5 x 1052 fibulaT1 NO MO 8.6 3 8.4 2 52

cc. of the tongue 
and mandible

3 x 103 1 x 104 9x 102 7 x 102fibula3 T1 N1 MO 3.6 1 3.7 1 50

cc. of the tongue 
and mandible

5 6x 105 1 x 105 3 x 1044 iliac
crest

T2 N1 MO 7.3 2 7.8 1 7x 10 36

cc. of the floor 
of the mouth

4x 102 2.5 x 104 1 x 102 1 x 104fibula5 T1 N0 MO 2.4 2.1 11 24

cc. of the proc. 
alv maxillae

5.6 x 103 3 x 105 1 x 103 8 x 1046 iliac
crest

T2 N1 MO 6.5 1 4.7 0 47

cc. of the tongue 
and mandible

5x 105 3 x 106 1 x 104 7.5 x 1057 iliac
crest

T2 N1 MO 6.4 2 4.6 2 54

cc. of the floor of 
the mouth

7.5 x 102 2.5 x 104 2x 102 1 x 1048 fibulaT3 N2 MO 2.2 1 2.1 1 60

cc. of the floor of 
the mouth

6 x 103 3 x 103 1 x 103 9 x 1029 fibulaT1 N1 MO 3.6 0 3.75 0 38

cc. of the floor of 
the mouth

2x 105 5 1 x 104 2x 10410 fibulaT1 MON1 7.3 1 6.9 0 7x 10 40

PI: Plaque index
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1.3.2. Microbiological sampling techniques

1.3.2.1. Microbiological sampling techniques from carcinoma surfaces

Biofilm samples were obtained with sterile cotton swabs from the centre of a 1 square centimetre tumour lesion 

surface (T samples) and from a similar area of contiguous healthy mucosa (C control samples). Samples were 

transported in 1 ml reduced BHI broth to the microbiology laboratory immediately after collection. All cultures 

were commenced within 1 hour of sampling (Fig. 1; Fig.2.)

I.3.2.2. Microbiological sampling techniques from peri-implant region

Superstructure was taken out and supramucosal plaque was removed with sterile cotton wool held in tweezers. This 

was followed by the assessment of gingival inflammation and bleeding tendency. Submucosal plaque sample was 

obtained with a sterile paper point that was placed in the gingival crevice for 10 seconds and moved around the 

abutment. Samples were repeatedly taken from the same sites after rinsing with Meridol solution for 7 days 3 times 

a day. Samples were transported in 1 ml reduced BHI broth to the microbiology laboratory immediately after 

collection. All cultures were commenced within 1 hour of sampling 

(Fig.3.,4.)

1.3.3. Microbiological assessment

After gentle dispersion (Branson 1210 Ultrasonic B.V., Soest, The Netherlands), the suspensions were 

diluted (lO'-lCT6) in reduced ВШ broth and 100 pi of each dilution and 100 pi of the corresponding 

undiluted suspension were plated immediately on selective and non-selective media. Columbia agar base 

(Oxoid, UK) supplemented with 5% (v/v) cattle blood haemin and vitamin K1 was used to enumerate the 

total cultivable bacterial flora. Veillonella spp. were isolated from Veillonella agar (Difco). Rogosa agar 

(Difco) was used for the selective isolation of lactobacilli and CFAT agar (Difco) for Actinomyces spp. 

For calculation of the total aerobic bacterial flora, heat-treated Columbia agar supplemented with 5% 

(v/v) cattle blood (chocolate agar) was used. For the selective growing of streptococci and 

Enterobactriaceae, Mitis Salivarius Agar (Difco), Endo agar (Difco), respectively, were applied. Fungi 

were selectively cultured on Sabouroud Dextrose agar (Difco). For aerobic bacteria, the plates were 

cultured at 37 °C in a 5% C02-containing environment (New Brunswick Scientific, Edison, N.J., USA) 

for 48 hours. For the isolation of anaerobic organisms, cultures were performed in an anaerobic chamber 

(Bactron, Sheldon Man, Oregon, USA) for 6 days at 37 °C. The selective agar media for the isolation of 

Enterobacteriaceae were incubated at 37 °C for 24 hours. Fungi were isolated at 37 °C for 24 hours and 

it room temperature for a further 5 days. After incubation, total aerobic and anaerobic colony counts were
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determined Selective media were used to determine the colony counts of different species. Isolated 

bacteria were identified by using ATB identification procedures (BioMérieux, Lyon, France).

1.3.4. Clinical measurements of peri-implant region

Each implant was evaluated by measuring probing depths (PD) with a plastic (PDT-perio Type STM/ROY 

USA) -probe to the nearest millimetre mesial and distal site of each abutment,and mean PD was calculated, 

’laque Index scored on a scale of 0 to 3 according to the modified method of Silness.and Loe described by 

Vlagnusson et al(67) Ortho-pan radiographs made at intervals of approximately 6 month, were also available 

'or each patient (Fig5,6.)

.4.Results

.4.1.investigation of microflora associated with human oral carcinomas.

'he comparative evaluation of the biofilm flora of the tumour surface and of the healthy mucosa of these 21 

atients revealed significantly higher colony counts of aerobic and anaerobic bacteria at the tumour sites 

% 7).

ig-7
Investigation of microflora associated with human oral carcinomas 

Median total aerobic and anaerobic counts

Median counts 
CPU/ml ____

E6 .. TUAE = Tumour total 
aerobic count 

CAE = Control total 
aerobic count 

TUAN = Tumour total
anaerobic count 

CAN = Control total
anaerobic count

160 ■M
Ш140- $1mш120
m100

80 •fi

60
140 mm20 У0

TUAE CAE TUAN CAN



Fig. G.
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ГЬе median number of anaerobic colony forming units/ml (CFU/ml) on the tumour surface (1.6x10х) was 

ligher than on the control healthy mucosa (3.0x107) (p=0.0001, Wilcoxon). The same was true for the 

lerobic bacteria: the median number of CFU/ml on the tumour surface (1.51x10X) was significantly higher 

:han that on the control mucosa (2.8xl07), (p=0.0008). No large differences were observed for the biofilm 

Пога at the tumour and control sites when the distributions of aerobic species were investigated (Table 7.). 

Almost the same species were found with the same frequency at both sites, with the exceptions of Serratia 

'ique/aciens, Klebsiella pneumoniae and Citrobacter freundii from the Gram-negative species, and 

Streptococcus ß-haemolyticus and Enterococcus faecalis from the Gram-positive bacteria, which were 

^resent more frequently at the tumour sites. The same was true for Candida albicans, which was found on 8 

)f the 21 tumour surfaces, but never at the control sites.

\s concerns the anaerobic species, apart from peptostreptococci and lactobacilli, which were isolated with 

ilmost the same frequency from both sites, all other species were present more frequently on the tumour 

iurface as compared with the normal healthy mucosa of the same patients (Table 8).

Anaerobic bacteria with known pathogenic features, such as Actinomyces, Clostridium, Fusobacterium, 

}revotella, Porphyromonas and members of the Bacteroides ureolyticus/gracilis group, were involved in the 

liofilm formation on the tumour surface, while they were found only occasionally on the healthy mucosa 

iurface of the same patient. Veil/onella, a known member of the normal oral flora, was also isolated from 

wice as many lesion sites as control sites (18 versus 9). In one patient, the microaerophyl Capnocytophaga 

vas present on the tumour surface.
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Table 7.

Investigation of microflora associated with human oral carcinomas

Distribution of aerobic species at the tumour sites and on the healthy mucosa

Species Healthy mucosa 
(control)

Tumour

Gram-positive
Streptococcus ct-haemolyticus 
Streptococcus ß-haemolyticus 
Staphylococcus spp. (coagulase neg.) 
Staphylococcus aureus 
Enterococcus faecalis 
Coryne bacterium spp.

Gram-negative
Haemophilus influenzae 
Haemophilus parainfluenzae 
Haemophilus haemolyticus 
Serratia liquefaciens 
Klebsiella pneumoniae 
Escherichia coli 
Citrobacter freundii 
Pseudomonas spp 
Neisseria spp.
Branhamella spp.
Candida albicans

33 33
3 0

15 15
2 1

12 9
5 7

14 11
3 4
1 1
3 1
2 0
1 1
1 0
1 1

13 20
2 3
8 0
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ГаЫе 8.

Investigation of microflora associated with human oral carcinomas

Distribution of anaerobic species at the tumour sites and on the healthy mucosa

Healthy mucosa 
(control)

Species Tumour

Gram-positive
Peptostreptococcus spp. 
Lactobacillus spp.
A ctinomycessw
Propionibacterium spp. 
Clostridium spp.

3032
812
111
19

5 1

Gram-negative
Veillonellasw 
Fusobacterium spp.
Prevotella spp.
Porphyromonas spp. 
Bacteroides ureoly ticus/gracilis 
Capnocуtophaga spp.

918
14 1
11 2
9 0
8 2
1 0

Г.4.2. Inhibition of microflora associated with human oral carcinomas.

rhe median number of colony forming units (CFU/ml)before and after rinsing with Meridol® or placebo 

vere compared (Fig. 6 ). For Group M the bacterial counts were significantly lower for both aerobes and 

maerobes after rinsing: {aerobe median count before rinsing: 13.45ml05; after rinsing: 7.55x10s (p=0.025). 

Anaerobe median count before rinsing: 13,85x10s, after rinsing: 7,15x10s (p=0.011).} For group PI, no 

iignificant difference was found. {Aerobe median count before rinsing: 11,67x10s after rinsing: 12,42x10s (p 

> 0.05). Anaerobe median count before rinsing: 17,53x10s, after rinsing: 15,06x10s (p>0.05).} (Wilcoxon 

est).
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Fig 8.
Inhibition of microflora associated with human oral carcinomas 

Median total aerobic and anaerobic counts before and after rinsing with Meridol and Placebo

ll/ml
□ Aerobic counts 

Ш Anaerobic counts

Ir
13,45 m12,4211,67 У Anaerobic counts 

' Aerobic counts
7,55

'
T t

Before rinsing After rinsing Before rinsing After rinsing 
with Meridol with Meridol with Placebo with Placebo

"oncerning the organisms found at the tumour site before and after rinsing, (Table 9., 10) with Meridol*, 

Streptococcus mitis. Staphylococcus aureus and Enterococcus faecalis were isolated from at least twice as

iany tumour surfaces before the rinsing Of the Gram-negative species isolated, Haemophilus influenzae, 

leisseria spp, and Serratia spp. were found more frequently before rinsing than after. Anaerobic Gram 

egative bacteria were found also more frequently before rinsing, except Veillonella spp Spirochetes, 

usobacterium, Treponema, and Prevotella were isolated only before rinsing from the tumour surface. 

ampylobacter, Actinobacillus actinomycetem comitans, and Capnocytophaga were found more frequently 

nd Porphyromonas at the same frequency before rinsing. Of the Gram-positive anaerobes Clostridium was 

te only species isolated exclusively before rinsing from the tumour surface Candida albicans were isolated 

I every sample before rinsing, but only in 2 patients after rinsing.

insing with placebo solution resulted in an increase in the numbers of anaerobe species isolated. There was 

3 real difference in aerobes. It was concluded, that 7 days (3 times a day) Meridol© rinsing significantly 

duced the surface biofilm of oral carcinoma notably of Candida and oral anaerobes. Clinical examination 

dicated no irritation of the mucosa, that are frequently associated with systemic infection in 

imunosuppressed patients The mouthrinse was well tolerated by the patients, who commented on a 

duction in burning sensation and bad breath and increasing comfort by using the mouthwash. Placebo

oup has tolerated the mouthrinse well, but non of the group members has commented on a reduction of 

irning sensation.
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Table 9
Inhibition of microflora associated with human oral carcinomas

Isolation frequency of aerobic species at the tumour site before and after rinsing

After rinsingBefore rinsingSpecies
Meridol PlaceboMeridol Placebo

Gram- positive
25 5 4

Streptococcus mitis
45 5 4

Streptococci a-haemolytic
33 2 1

Streptococcus salivarius
3 4 22

Streptococcus sanguis
4 4 23

Staphylococcus epidermidis
15 2 2

Staphylococcus aureus
Enterococcus faecalis 2 05 1
Gram-negative

Haemophilus influenzae 4 0 0 0
Neisseria spp. 3 1 1 1

2 0 1 0Branhamella catarrhalis
1 2 0 /

Serratia spp.
Escherichia coli 1 1 1 0

2 1 3 2Pseudomonas spp.



24

Table 10.

Inhibition of microflora associated with human oral carcinomas

Isolation frequency of anaerobic species at the tumour site before and after rinsing

After rinsingBefore rinsingSpecies
Meridol PlaceboPlaceboMeridol

Gram positive

1 531
Peptostreptococcus spp.
Ixictobacillus spp. 3 55 4
Propionibacterium spp 0 /2 1
Clostridium spp. 0 001

Gram negative

Prevotella spp 0 32 3
Capnocytophaga spp 1 01 0

2 45 4
Actinomyces

Actinomytecem comitans
Veillonella spp 5 55 5
Campylobacter 34 / 1
Treponema 0 0 01
Fusobacterium 2 334
Spirochaetes 1 11 0
Porphyromonas 2 1 2 2

Isolation frequency of Candida albicans at the tumour site before and after rinsing

Species Before rinsing After rinsing

Meridol Placebo Meridol Placebo

Candida albicans 15 5 4
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1.4.3. Investigation and inhibition of microflora associated with implants in 

oral cancer patient

Data are summarised in Table 6. Plaque accumulation was generally higher in partially 

dentate patients and also clinical peri-implant inflammation was detected by those 

patients, rather than in the edentulous ones.(Fig 9.) There was considerable variability 

in patients in terms of bacterial count.

The median number of colony forming units (CFU/ml) found in the peri-implant region 

before and after rinsing with Meridol* were compared.

The total aerobic mean count varied from lxlO2 to 7xl05 and that for anaerobes from 

7x102 to 3xl06.

4 fixtures (patient Nr 9.10.) showed equal proportion of anaerobes and aerobes 

Looking at the species found at certain implant side,:

In five patients (Nr 1,2,4,7,10) Actinomyces and Prevotella Intermedia In four patients 

(Nr:l, 2, 7, 10) Enterococcus faecalis, and 3(Nr 1,2,4) patient Porphyromonas 

gingivalis were found in greater proportion. It might be important to note, that the 

above mentioned pathogens were found exclusively in patients with remaining teeth in 

their mouths and also those patients accumulated the greatest amount of plaque around 

their implants.

We can state, that rinsing with Meridol (1 week) the total count of bacteria showed 

reduction for both aerobes and anaerobes, although the numbers were not 

significant.(Fig. 10,11)

Mean probing depth (PD) measured at implant site were lower after rinsing at almost 

all the patients (1,2,5,6,7,8), but the difference was negligible(Fig. 12.) We must note, 

that gingiva reattachment could not even be gained in a week time rinsing. Meridol 

rinsing played role primarily in reducing the proportion of black pigmented bacteria.
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1.5. Discussion

This study has revealed that, relative to the contiguous healthy oral mucosa, human oral 

carcinoma surface biofilms harboured significantly increased levels of both aerobes and 

anaerobes, including many species associated with oral infections, and with focal 

infection of oral origin.

Candida was observed only at the lesion sites of 8 of the 21 patients. These findings are 

very significant in relation to the morbidity of patients with such lesions, and not simply 

in terms of the oral hygiene level, or due to the immunosuppression caused by tumour 

treatment (chemotherapy), as outlined in the introduction.

Fevers of unknown origin but stemming from the mouth have been observed in patients 

with leukaemia [68] and other forms of cancer [69]. The frequent finding of Candida 

species on the lesions in the present study indicates a need for their suppression, if 

present, before any tumour treatment is given, as severe complications can otherwise 

result [70]. For example, vertebral osteomyelitis and pneumonia due to systemic 

candidiasis have been described following the treatment of oral carcinoma [71]. Further, 

perhaps the best-known focal infection, infective endocarditis, was a complicating 

factors for a patient with Hodgkin’s lymphoma [72]. One of the principal causes of 

febrile episodes in lymphoma patients receiving cytostatic drugs is oral infection [73].

Chronic inflammatory periodontal disease has been linked to post-irradiation osteo

radionecrosis of the jaws [74, 75]. Bone marrow suppression, which seriously impairs 

the host response to infection, is known to predispose to increased systemic infections 

[76-79].

Compromised host response may partly explain the unfavourable microflora shifts 

observed in oral carcinoma surface biofilm. A major additional factor would logically 

seem to be the irregularity of the lesion surface, providing stagnant niches favouring 

microbial retention oral growth, especially of anaerobic organisms. The increase in 

variety and number of microniches relate therefore to the increased range and total 
count of microorganisms in cancer compared to control sites.

Changes in the microflora on oral mucosa after cancerous alteration may lead to both 

local and systemic infections, which may complicate the morbidity of the patient 

suffering from oral malignant neoplasm. Anticancer therapy, irradiation, chemotherapy 

or surgery further impairs defence mechanism of the oral mucosa with resultant 

proliferation of the mucosal biofilm with overgrowth especially of yeast and anaerobic 

bacteria. The present study has shown that the cancer lesion itself may greatly increase
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the local and systemic infection risk to oral cancer patients, even before specific tumour 

treatment. It is critical, that an appropriate oral hygiene regimen be applied as soon as a 

definitive diagnosis has been made and the decision is made before a radiation or 

chemotherapy. Furthermore most head and neck operations are associated with bacterial 

contamination of the operative field by flora of the oral cavity and the risk for 

subsequent wound infection is substantial [80]. Local infection is often painful and 

affects the well-being of the patient. Systemic infection can lead to metastatic abscess 

formation and other effects that can be life threatening in the case of patients 

immunosuppressed by the cancer or the treatment [81, 82] Infection control by oral 

hygiene programmes, including topically applied agents is highly recommended for 

such patients [83, 84].

Besides routine oral hygiene, rinsing itself could reduce patient morbidity [85, 86, 87]. 

The findings of the present study indicate that, in addition to any other oral focus, the 

lesion itself when ulcerated should receive direct antimicrobial treatment so as to reduce 

patient morbidity and enhance quality of life. The amine fluoride preparation evaluated, 

given its proven activities and antiplaque efficacy its safety record and the results 

reported here would seem an appropriate adjunct to oral hygiene pre and post therapy 

for oral cancer patients.

For these reasons, and as pointed out by others, optimal oral hygiene is important for 

patients scheduled to receive chemotherapy or radiation therapy, which will suppress 

the host protective response [88, 89-91]. The above discussed studies did not involved 

patients with chemo- or radiation therapy, in order to receive data related the oral cancer 

itself, and not to be influenced by the direct complications of cancer chemo-or/and 

radiotherapy. Those tumour therapies irreversibly destroys or damages the rapidly 

dividing basal cells of the oral epithelium. Damage and destruction of basal cells results 

in an inability to maintain continuity of the oral mucosa. Mucosal surfaces become sore 

and sticky. Oral hygiene compliance diminished, subsequently, the denude surface 

collects debris and becomes vulnerable to secondary infections. Overgrowth of 

microorganisms around breaks in the mucosa prolongs healing and collects microbial 
invasion that potentially leads to severe systemic infection.

The most common exogenous microorganisms which contribute the infections in these 

patients are the gram negative opportunistic aerobes, Serratia, E Coli, 

Enterobacteriaceae, Klebsiella, Pseudomonas aeruginosa, Bacteriodes Being very 

special type of infection, chemoterapy treated patient should be implemented whenever 

infection is suspected and appropriate antibiotic therapy should be instituted as soon as 

the infection has been diagnosed. Obvious oral infection sources, and particularly dental
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plaque, clearly need to be controlled by oral hygiene programmes, including 

topically applied chemical antimicrobials [92, 93]. Apart from the hitherto known 

infection sources, plaque, caries and CIPD lesions, the present study has shown that the 

cancer lesion itself may greatly increase the local and systemic infection risk to oral 

cancer patients, before, during and after specific tumour treatment. The findings 

indicate that, in addition to any other oral focus, the lesion itself when ulcerated should 

receive direct antimicrobial treatment so as to reduce patient morbidity.

Several studies have shown that successful implants are colonised by a predominantly 

Gram-positive facultative flora, which is established shortly after implantation. 

Repeated micro-biological sampling in patients with clinically stable implants shown no 

significant shifts in the composition of this flora over five years. In patients with bone 

loss and pocket formation around implants however a significantly different flora was 

found.: Gram-negative anaerobic bacteria, particularly fusobacteria, spirochetes and 

black pigmenting organisms such as Prevotella intermedia Prevotella melaninogenica 

were often present in high proportions[94].

The subgingival microflora associated with clinical inflammation is clearly different 

from that of implants with marginal health. When the degree of plaque accumulation is 

low, the proportion of different bacteria was not correlated with marginal inflammation 

[95]. The proportions of subgingival spirochetes, fusi forms, motile rods, 

Peptostreptococcus micros, Fusobacterium spp. were increased in samples from failing 

implants. The number of Gram-negative anaerobic bacteria was increased, Pigmented 

gram-negative anaerobic rods, predominantly Prevotella intermedia, and Fusobacterium 

species were regularly isolated [96, 97].

Although there may be non microbial primary causes for implant failure, these studies 

show that Gram-negative anaerobes may play a role in peri-implant infections, and that 

their.elimination leads to improvement of the clinical condition (Fig. 13).
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II Prosthetic rehabilitation of patients with oral malignancy

BackgroundП.1.

Rehabilitation is a complex process of restoration of a previous state following a major 

change. This change discussed bellow is a result from the head and neck cancer disease 

process and/or its treatment. As a result of such treatments as surgery and/or radiation 

therapy, chemotherapy, cryo- or laser surgery many patients are left with various defects 

of this area.

Oral tumour resection often results in serious disabilities, aesthetic and functional 

disorders of the patients, including mastication, phonation, swallowing and breathing. 

The degree of disability varies with the size and location of the defect. [98, 99,100]

The head and neck patients’ alteration is easily visible and they often undergo callous 

indignities and social trauma. [101, 102] pointed out that a society’s attitude is totally 

different towards disfigured patients. Although saving life by surgical means takes 

preference over aesthetics but the need for maxillofacial prosthetic treatment is 

becoming more acute, because of the advances in medical science. More people are 

now surviving disfiguring injuries and diseases which formerly claimed their lives. 

Deterioration in the quality of life can lead to socio-economic failure, depression and 

suicide [103, 104, 105]. Maximal rehabilitative effort are essential in the correction of 

physiologic deficit whenever possible and in providing the necessary emotional and 

occupational support in returning these patient to society. Team-approach is required 

gaining successful rehabilitation. In our view maxillofacial prosthodontist should play a 

key role throughout the process, who can establish early contact with the patient prior to 

surgery and could be actively involved in the planing of surgical treatment. During the 

healing period the prosthodontist makes the first daily contact with the patients, when 

several temporary prosthesis is required. In a long term management, the prosthodontist 

can aid restoration of physiologic function, and facial aesthetics to enable the patient to 

return as fully as possible to normal life.

By definition “Maxillofacial prosthetics is the art and science of anatomic, functional 

and cosmetic reconstruction, by the use of non-living substitutes, of those regions in the 

maxilla, mandible and face that are missing or defective” [106]. The field of plastic and 

reconstructive surgery has now developed to the stage, where gross deformities can be 

corrected or improved by surgical means. When this is possible, it offers the best 

solution and is always preferable when satisfactory result can be obtained. The use of
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patients own tissues is far more desirable than employing synthetic materials. 

However, recontructive surgery alone produces satisfactory results in very limited 

number of cases. Maxillofacial prosthetics is used as an adjunct to or a replacement for 

plastic/reconstructive surgery [107].

Differences may be noted between patients with maxillary or mandibular surgical 

defects regarding the method of rehabilitation, postsurgical quality of life and 

psychosocial function [108].

II.1.1. Aims

Maxillofacial prosthetics -playing a key role in the team approach required in the 

process treating head and neck cancer patients-should gain the essential functional and 

esthetical correction for the patients, providing them the necessary emotional and 

functional support enhancing their quality of life.

II. 1.2. Prosthetic rehabilitation of patients with oral malignancy-acquired 

maxillary defects

In the end of the last century two prominent person of the history Dr. Sigmund Freud 

and President Cleveland have undergone surgical maxillary tumour treatment and 

consequent rehabilitation process [109].

Nowadays most patients with acquired maxillary defects can be restored to close to 

normal function and appearance, rehabilitation is immediate and relatively simple. 

Postsurgical maxillary defects predispose the patient to hypernasal speech, fluid leakage 

into the nasal cavity, impaired masticatory function, and various degree of cosmetic 

deformity. The intraoral disabilities are minimized or eliminated almost immediately 

with the obturation and the maxillary resection prostheses also reduces the cosmetic 

deformity by supplying the missing teeth and by supporting the lip and cheek. Also 

radiation therapy has less impact on maxillary bone structure. The size and location of 

the defect also influences the method of restoration. Small defects of the alveolar ridge 

and hard palate are easily closed surgically with local flaps. Larger hard palate defects 

are more suitable for prosthodontic obturation. The same is valid for soft palate defects 

[ПО].
Surgical reconstruction with free-flap closure may preclude further examination of the 

surgical site and may delay discovery of recurrent disease. Also prosthetic 

reconstruction is seem to be more effective both functionally and aesthetically, than 

reconstructive surgery.
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If the defects is to be restored prosthetically, the prosthodontist should 

prior to surgery examine the patient, make impressions for diagnostic casts, and use 

those casts in an articulator to obtain the jaw relation record. It is also useful to make 

the necessary radiographs. The routine dental and periodontal treatment also can be 

made prior to any tumour treatment. From the beginning on, all the possibilities, 

limitations and sequence of prosthetic care should be explained to the patient, or 

preferably to his or her family as well.

II.1.2.1.Prosthetic rehabilitation of patients with oral malignancy-acquired 

maxillary defects-conventional method

Rehabilitation with the conventional prosthetic method of maxillary surgical defects is 

so effective, that usually neither reconstructive surgery, nor osseointegrated implant use 

is indicated in most cases [111],

Prosthodontic therapy for patients with maxillary defects can be divided into three 

phases:

1. Immediate surgical obturation (at surgery or shortly after, fabricated on the cast

made before surgery)

2. Interim obturation (2-6 weeks postoperatively)

3. Definitive prostheses (3 to 6 months after surgery)

Fabricating the definitive prostheses for edentulous patients with maxillectomy is more 

difficult, than in case of patient with remaining teeth. The method and process is similar 

to the prostheses fabrication of full upper denture. The defect and its undercuts should 

be utilised as much as feasible in order to enhance the function. Individually made 

impression tray and soft silicone material may be useful for the precise impression and 

to engage undercuts more aggressively. The dentures are processed in a standard 

manner, with heat-cured methyl methacrylate and bulky areas should be hollowed to 

reduce weight [112]. (Fig. 14, 15, 16.)

II. 1.2.2. Prosthetic rehabilitation of patients with oral malignancy-acquired 

mandibular defects-conventional method

The most common intra-oral sites for squamous cell carcinoma are the lateral margin 

of the tongue and the floor of the mouth. Both locations predispose the mandible to 

tumour invasion, often necessitating its resection in conjunction with large portions of 

the tongue, and surrounding sublingual tissues and regional lymphatics [113].
'

'
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Since following maxillary surgery and conventional prosthetic rehabilitation, most 

patients lead relatively normal life, in contrast, patients with mandibular defects rarely 

achieve normal physical and psychosocial function. Their improvement in appearance 

and function is often depend upon the efficiency of surgical reconstruction .

II.2. Implant prosthetic rehabilitation of patients with oral malignancy

Intraoral reconstructive procedures of hard tissue defects, soft tissue defects, or both 

through myocutaneus, osteomyocutaneus, or microsurgical tequniques, are essential 

for the re establishment of jaw continuity and reconstruction of soft tissue defects to 

permit a prostheses-bearing area. [113]. However, they do not provide optimal bases 

for intraoral prosthodontic reconstruction with stability and retention to enable 

patients to function properly. Historically, some patients underwent partial or 

complete mandibulectomies without graft reconstruction, leaving them with grossly 

distorted facial features. Traditional prosthodontic treatment with removable dentures 

did little to compensate for the loss of function and facial support. The introduction 

of osseointegrated implants has opened new avenues for treating cancer patients 

subjected to radical excision surgery.

In the seventies and eighties, dentistry witnessed an explosive period of scientific 

studies and application of dental implants. During this period, Bránemark and his 

group introduced the term, concept, and technique of osseointegration [114]. 

Osseointegration has been defined as a direct structural and functional connection 

between ordered living bone and the surface of a load-carrying implant. The 

achievement of osseointegration requires biocompatibility of implant materials, an 

atraumatic and aseptic surgical technique, an initial healing period without loading, 

and optimal stressreducing prosthodontic procedures. Osseointegrated implants are 

currently used in oncology patients with intra-oral soft and hard tissue defects and in 

patients with facial defects to support or retain the prostheses.

П.2.1. Implant prosthetic rehabilitation of patients with acquired maxillary 

defects

The placement of osseointegrated implants will dramatically improve the function of 

the obturator prosthesis in case of palatal closure by flap. The most suitable sites for 

implant placement are the remaining premaxillary segment and the maxillary tuberosity 

[115]. We would prefer the conventional prosthetic rehabilitation as the treatment of
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choice, than the free flap closure ,which may preclude further examination of the 

surgical site and may delay discovery of recurrent disease.

II.2.2. Implant prosthetic rehabilitation of patients after segmental 

mandibulectomy and bone grafting

The major causes of mandibular discontinuity are tumour resection, trauma and to a 

lesser degree, osteoradionecrosis and osteomyelitis. Loss of mandibular segment results 

in serious disabilities, including impairment of chewing, swallowing, and speaking, 

drooling and cosmetic disfigurement. The degree of disabilities varies with the size and 

location of the defect.

Oral rehabilitation of patients with mandibular discontinuity defects is the most 

challenging problem facing both the surgeon and the dentist. The remaining mandibular 

segment is often medially displaced causing an inappropriate occlusal position.

(Fig. 17). The conventionally made denture fitted on the remaining mandibular segment 

is often unstable and the unsatisfactory result could be frustrating to both patient and 

restorative dentist. It is emphasised to replace the missing bone and to reconstruct the 

functional and esthetical demands of the patents. Several methods were developed 

recently as a replacement of the missing bone , using different types of alloplastic 

bioceramics [116,117] and free vascularized bone grafting [118,119]. Advances in 

microvascular surgery have provided the surgeon with methods to repair the partially 

resected mandible with vital bone grafts. Often, however, reconstruction of the bony 

defect alone does not guarantee an adequate foundation for successful conventional 

prosthetic rehabilitation (Fig. 18). Osseointegrated implants placed into the 

microvascularised grafted bone offer an opportunity for improved function and patient 
satisfaction.

II.3. Aims

The aim of the rehabilitation process is primarily the replacement of the missing bone 

by osteoplasty and finally the restoration of masticatory function by creating favourable 

conditions for prosthetic treatment.

It is emphasised to replace the missing bone and to reconstruct the functional and 

esthetical demands of the patents. In our view, stable and retentive dental restorations 

can be achieved using enosseous implants placed directly into the vascularized bone 

graft [120].
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To achieve complete rehabilitation of the patients after mandibular discontinuity, a 

combined teamwork of reconstructive surgery, implantology and prosthetics is 

necessary.

Our goals of mandibular reconstruction from the restorative dentist’s standpoint 

include

Restoration of jaw continuity

Provision of a better prostheses-bearing area

Restoration of acceptable function and aesthetics

II.3.1. Study subjects and methods

25 carefully selected patients (22 male, 3 female, mean age: 53,6 SD ± 8,4) were 

involved in the study. (Etiological and patients data are summarised on Table IT). 

Those subjects had no tumour recurrence for 2 years after operation, no metastasis were 

detected, and the bone the implants were inserted in, were no previously irradiated. The 

patients had reasonably good general health and psychological condition, and they had 

a desire for a better quality of life. This selection criteria explains also the extremely 

good survival rates and implant success. Three patients were edentulous, the remaining 

22 were partially dentate prior to tumour operation. They were all diagnosed with 

squamous cell carcinoma and have undergone ablative (radical) surgery combined with 

mandibular resection with loss of continuity. As a consequence of the treatment, teeth 

were extracted in 16 patients and those ones lost all their teeth at the site of the tumour 

resection. As a result of these extractions 15 patients became edentulous on the 

mandible. Pre and postoperative irradiation was administered in one patient. 

Vascularized bone grafts (11 from iliac crest, 14 from fibula) were used to reconstruct 

mandibular discontinuity (Fig. 19, 20). The grafts were fixed with reconstruction plate 

which was removed about a year after the tumour operation. 65 enosseous dental 

implants (DenTi)* was inserted after 1-1.5 years into the previously transplanted 

revascularized bone graft. With this delayed implant insertion we could have a selected 

patient group involving only those patients, who had no clinical sign or symptoms of 

any kind of malignant recurrence in 2 years from the first operation. In case of our 

group of 25 patients we applied in 20 cases the removable (10 bar-attachments and 6 

ball attachments and 4 ball and bar attachment combination) and only in 5 cases fixed 

type of prosthetic superstructure (Fig. 21, 22, 23). The average time period between 

implant insertion and prosthetic loading was 5,6 months. Patients attended in our



Table 11.

Implant prosthetic rehabilitation of patient after segmental mandibulectomy and bone grafting

Number Number of teeth 
in the mandible 

(time of loading)

Type of super
structure 

(attachment)

Follow up 
time 

month

Tumour classification Type of edentoulism 
(before operation)

Etiology Number of 
implants inserted

of Type of bone graft
patients smoking alcohol total partialT N M

fibula1. T1 NO MO 0 2 R ball 60+ +
R ball0 2 58fibula2. T1 N0 MO+ + +
Rball 40fibula 0 23. T2 N1 MO+ ++
Rball 40iliac crest 24. T3 N2 MO 2+ + +

F 405. T2 N2 iliac crest 3 2M0+ +
Rbar 38T2 N1 M0 fibula 0 46. + ++

F 387. T1 N0 M0 iliac crest 3 2+ +
T2 N1 iliac crest Rbar 388. M0 3 2+ + +

Rbarfibula 2 3 389. T1 N1 M0+ + +
fibula R bar 38T2 N1 M0 0 410. + + +

Rball 38N2 fibula 2 211. T3 MO+ + +
Rbar0 380 0 iliac crest 412. T2 N2 MO

382 Filiac crest 3N1 MO13. T2+ ++
R bar-ball 324iliac crest 0N1 MO14. T1+ + +

Rbar 240 3fibula15. T1 N1 MO+ + +
Rbar 240 3iliac crestT1 N1 MO16. + + +

F 242iliac crest 4T2 N2 MO17. ++
R bar-ball1 20iliac crest 318. T2 N1 MO+ +

2 Rbar 18fibula 019. T2 N1 MO+ +
R bar-ball 142fibula 020. T2 N1 MO+ ++

Rball 120 2fibulaT2 N1 MO21. + ++
Rbar 124fibula 022. T3 N2 MO+ ++
Rbar 100 3fibulaT2 N1 MO23. + ++

R bar-ball 60 2fibulaN2 MO24. T3+ + +
F 342iliac crestT2 N1 MO25. + + +

F fixed prostheses 
R removable prostheses

heavy drinker( more than 6 units/day) 
moderate drinker( 2-5 units/day)
/1 unit of alcohol equals 0.03 litre (1 oz) of whiskey, 0,12 litre of wine or 0,24 litre of beer / 
no smoking/drinking admitted

+

0
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department for a check-up on a monthly basis as a recall system and were specially 

examined concerning implant success criteria and plaque induced inflammation around 

implant, which were discussed above. (I. 2. 2.)

II.4. Results

The maximum follow-up time after prosthetic treatment is now 5 years, the minimum is 

3 months (mean 31,5 months). During this period 3 of the 65 implants were lost 4 and 5 

days after insertion, presumably due to lack of primary stabilisation resulted from the 

inappropriate operating technique. All the remaining 62 implants were osseointegrated 

and have not shown any evidence of loosening even after functional loading was 

applied through prosthetic treatment. In those 5 cases supplied with retrievable fixed 

prostheses, we regularly experienced clinical peri-implantitis and also much greater 

proportion of bacteria. Actinomyces actinomycetemcomitans, Porphyromonas 

gingivalis(Pg), and Fusobacterium were cultivated only in case of implant fixture 

supplied with fixed superstructure. The unfavourable bacterial flora was treated with 

efficient professional oral hygiene and antimicrobial rinsing according to the local 

bacterial flora has grown around the implants [121,122].

11.5. Discussion

Aiming the functional and esthetical rehabilitation after ablative surgery, restoration 

of bone continuity provides the best basis for prosthetic reconstruction [119]. 

Reasonable conditions for the integration of dentures are not always achieved 

immediately. Surgical preprosthetic measures have to be performed. Lowering of the 

floor of the mouth, or vestibuloplasty often improve the situation considerably, but 

not always in a completely satisfying manner. We therefore introduced in the above 

mentioned carefully selected patient group the use of

Den-Ti* implant system into the revascularized bone graft. This idea was first 

stimulated by the work of Bránemark and his group in Sweden (123,124). The 

possible prosthetic restoration alternatives after implant insertion, theoretically can 

be divided into the following categories:

1. implant retained removable denture.

2. implant borne fixed, but retrievable prostheses

3. implant born, fixed, cemented prostheses

DenTi: Enosseous dental implant system, invented and manufactured by DenTi-System LTD Szentes, 
iungary
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Fundamental questions concerning the most appropriate prosthetic solution have 

left open at present.

Although the implant-borne fixed dentures are the most stable form of restorations, 

but in the same time it carries its disadvantages. The denture is fixed to the implants 

either by screws, which can be removed only by the dentist (retrievable), or 

permanently cemented to the abutment which can not be removed. In our decision of 

constructing the superstructure we considered the uneven mucosal surface of the 

sublingual area, where the oral hygiene can be very difficult to maintain for the 

patient in case of fixed prosthetic restorations. That is the reason that in most cases 

we preferred the implant retained removable dentures, which has supported by at 

least two implants. The load of the denture is shared between the implant and the 

mucosa. The implants provide an increased level of stability but the removable 

denture makes it possible for the patient to maintain the daily necessary home-care 

on the critical sublingual region. To facilitate home care procedures, the 

superstructure must be self cleansing, and enabling the patient to maintain daily 

home care without any professional assistance. The necessary check-up on a recall 

basis can be planned not more frequently than three months. It gives freedom and 

psychological stability to those patient who have undergone major operations and 

long-time rehabilitation process and not willing to see his dentist that frequently. We 

can conclude, that the implant retained removable denture can provide functionally 

and aesthetically satisfactory result for the patients and greatly enhanced their quality 

of life without further negative effect on their medical condition.
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Conclusion

A team approach is essential for effective and efficient treatment of patients with 

maxillofacial tumours. This team usually includes besides the dentist and hygienist, a 

pathologist, surgeon, radiotherapist, maxillofacial prosthodontist, psychologist, 

speech therapist, although not all required for every patient or treatment visit. In 

addition, the patient’s family and attendant nursing staff require to be kept informed 

of all aspects of therapy.

In our view , a successful clinical team approach requires one member of the team to 

take overall responsibility for the patient, realising that those compromised patients 

do not accepts willingly too many professionals involved personally in their 

treatment This person could be perhaps of interest considered the prosthodontist as 

the likely responsible clinician, as

Some patients, who are aware of a lesion in or about the mouth, may consult their 

dentist for initial clinical advice. All dentists should accept responsibility for 

diagnosing oral cancer and for rapidly referring such patients to specialist 

The maxillofacial prosthodontist can establish early contact with the patient prior to 

surgery, and actively involved in the planning of surgical treatment.

A complete oral examination, including appropriate radiographs, is essential, for any 

patient scheduled to receive any tumour treatment., in order to identify any condition 

that may complicate therapy.

Our microbiological results have shone, that the ulcerated tumour lesion itself -as the 

consequences of its different microbiological compound-may lead to both local and 

systemic infections

Infection control by oral hygiene programs, including topically applied agents is 

highly recommended and effective for such patient. However, most of the topically 

applied mouth rinses are alcohol based, so this way could contribute to drying and 

irritation of mucous membranes and also may play a role in the aetiology of oral 

malignancy. We therefore emphasise to use exclusively non alcoholic version of 

antimicrobial agents. This formulation is thought to be less irritating to ulcerated 

mucosa and may improve compliance.

Preoperative evaluation by the prosthodontist provides time for optimal evaluation 

of the patient and planning of appropriate treatment.

Dental extraction could be indicated or even performed by the

1.

2.

3.

4.

5.

5/a

prosthodontist.
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He/She is the person, who should be aware of every further treatment plan 

and the plan of the final restoration. Tooth should be only extracted if it carries the 

risk of systemic infection

Periodontal disease should be controlled first of all by maintaining proper 

oral hygiene and potential problem areas such as deep pockets should be treated 

aggressively in order to decrease inflammation, improve gingival health and 

minimise infection.

The importance of early periodontal treatment of head and neck cancer 

patient is undeniable. Not only in order to save the remaining teeth, but also 

because of the further implant planning as well. Presently it is believed that implant 

failures after primary healing and osseointegration are mainly due to infection 

and/or extensive occlusal stress.

Our results-in accordance with others-indicate, that the gingival sulci of the 

remaining dentition may act as a reservoir from which bacteria seed to dental 

implants. It is also notable, that the ecosystem found in peri-implant infections 

seemed to be remarkably similar to that of periodontal disease and also similar to 

that found in ulcerated tumour surfaces. Antimicrobial treatment to eliminate the 

pathogenic microorganisms seems justified if it is determined that either the 

primary or secondary cause of failure is infection. Because of the possibility that 

different microorganisms may be involved in some cases of peri-implant pathology, 

the choice of an antimicrobial drug should be based on a comprehensive microbial 

analysis. It should be considered, that antimicrobials application could be 

performed directly into the peri-implant pocket 

After the surgical procedure, the first senior clinician to make contact with the patient is 

likely to the prosthodontist as, during the healing period, a temporary prostheses may be 

required. Interaction between surgeon and prosthodontist is necessary if optimum levels of 

rehabilitation are to be achieved in head and neck cancer patient. This communication can 

result in surgical defects which are better suited for a prostheses without compromising the 

tumour resection.

In the long term management, the prosthodontist can aid restoration of physiologic 

function and facial aesthetics to enable the patient to return as fully as possible to normal

5/b

5/c

6.

life.
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The diagnosis of cancer is one critical point for the patient; another is the reality of treatment 

and its consequences. Regardless of how carefully the patient and the family have been 

prepared for the morbidities of therapy, the reality is always more, than expected. In addition 

to gross mutilation, patients face emotional adjustments concerning their deformity, self- 

image and identity.

Much of these responsibilities in the head and neck cancer patients falls upon the 

maxillofacial prosthodontist, who -as the member of the team- makes all the effort to restore 

the patients’ physical state and quality of life in all the above mentioned ways to be able to 

reach the most acceptable levels.
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