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Abstract Head and neck cancer
arises in the upper aerodigestive
tract, most commonly in the oral
cavity, pharynx, and larynx. The
anatomy and physiology of this re-
gion are uniquely complex, and the
function and appearance are critical
to patients’ self-image and quality of
life. Head and neck cancer is related
to tobacco and alcohol exposure, and
is hence found more frequently in
males in lower socio-economic
classes. These patients therefore tend
to be less health conscious and to
have less social support than most
other groups of cancer patients. Most
head and neck cancer patients are
treated with high-dose radiotherapy
to large irradiation fields encompass-
ing sensitive structures, including the
oral cavity and surrounding struc-
tures. Significant side effects occur
in both the acute and the chronic

phase, and dealing with these is a
complex issue. Increasing intensity
of treatment has improved survival
but has also increased treatment side
effects. A dedicated multidisciplin-
ary team of oncologist, head and
neck surgeon, dentist, nurse, dietic-
ian, physical therapist, social worker
and in some instances plastic sur-
geon, prosthodontist, and psycholo-
gist is needed to provide the optimal
supportive care for these patients.
New developments in radiotherapy
techniques are expected to lead to
even higher cure rates and fewer side
effects in patients with head and
neck cancer.
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Lena Specht Oral complications in the head
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Introduction and scope of the problem

Introduction

Head and neck cancer is the term used for a group of
cancers arising in the upper aerodigestive tract. The most
common ones are cancers of the oral cavity, pharynx and
larynx, but head and neck cancer also includes cancer of
the ear, nose, paranasal sinuses, lip and salivary glands.
Thyroid cancer is also included in the group, but this tu-
mour is quite distinct from the others and will not be
dealt with in the present presentation.

The anatomy and physiology of the head and neck re-
gion are uniquely complex, and the basic functions of
seeing, speaking, swallowing, hearing, and smelling de-
pend on these complex structures working together.

Moreover, much of a person’s physical appearance is
based on the form and presentation of facial structures.
The function and appearance of the head and neck are
thus critical to one’s self-image and quality of life. Pres-
ervation of form and function are key elements in the
overall management of head and neck cancer patients.
Nevertheless, physical, social, and psychological well-
being is greatly affected by the potential disfigurement
and dysfunction resulting from the disease and its treat-
ment. Hence, this group of patients needs particular at-
tention to supportive care before, during, and after treat-
ment.

By far the most common histological tumour type in
the head and neck region is squamous cell carcinoma,
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comprising over 90% of cancers of the oral cavity, phar-
ynx and larynx [8]. Tobacco and alcohol exposure are
the major determinants and account for an estimated
three-quarters of all oral and pharyngeal cancers [1].
Since the abuse of tobacco and alcohol is related to male
gender and lower socio-economic status, head and neck
cancer is found more frequently in males in lower socio-
economic classes [9]. Hence, head and neck cancer pa-
tients tend to be less health conscious and less compliant
with health care advice such as advice on avoidance of
substance abuse and on good nutritional habits, and to
have less social support than most other groups of cancer
patients. These are important facts which make the sup-
portive care of these patients all the more challenging
and necessary.

Worldwide, head and neck cancers account for 15%
of incident male cancers, or approximately 600,000
cases annually in men, and approximately 270,000 in
women [18]. Increasing incidence and mortality rates are
reported.

Head and neck cancers generally spread locally and
regionally to lymph nodes in the neck. The incidence of
neck node metastases varies with the site of the primary
tumour, but in general more than 50% of head and neck
cancer patients have neck node metastases at diagnosis,
either clinically or subclinically [14]. In contrast, distant
metastases are relatively rare and occur late in the dis-
ease; the incidence of these at diagnosis is only about
10% [12]. Hence, many patients can be cured by loco-re-
gional treatment with radiotherapy and/or surgery, and
over 50% of all patients are cured by these modalities.
The treatment is increasingly supplemented by chemo-
therapy given concomitantly with the radiotherapy.

Most patients with head and neck cancer are treated
with high-dose radiotherapy to large irradiation fields
that encompass parts or the whole of the oral cavity,
maxilla, mandible, and major salivary glands. High-dose
radiotherapy to these sensitive structures is associated
with significant side effects manifesting themselves in
the oral cavity. Side effects occur both in the acute
phase, during a course of irradiation and in the immedi-
ate postirradiation weeks, and in the chronic phase many
months and years after treatment. Dealing with these
problems is a very complex issue with no easy solutions.
Hence, a multidisciplinary team of oncologist, head and
neck surgeon, dentist, nurse, dietician, physical therapist,
social worker and in some instances plastic surgeon,
prosthodontist, and psychologist is needed to provide the
best supportive care for these patients.

Acute oral complications

The severity of the acute oral complications depends on
how much of the oral cavity and adjacent structures are
included in the high-dose radiation area. They may range
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from mild discomfort if only minor parts of the mouth
are irradiated to serious debilitating symptoms if large
parts of the oral cavity are included.

Mucositis is a general term that describes a state of
mucosal irritation. In radiation therapy patients the mu-
cositis is initiated by direct cellular damage from the ion-
izing radiation. The mucous membranes of the oral cavi-
ty respond early during a course of radiotherapy. Mucos-
al erythema develops within the 1st week. About
2 weeks into the course of radiotherapy the reddened
mucous membrane develops small white or slightly yel-
low patches. These patches represent caking of dead sur-
face epithelium, fibrin, and neutrophils. In many pa-
tients, the patches of mucositis become confluent by the
3rd week of irradiation, and the process persists for
3–6 weeks after therapy is completed [19].

Infection of the damaged oral mucosa is common.
There is a dramatic increase in the incidence of oral col-
onization with Candida albicans, which can cause mu-
cosal infection that is often confused with radiation-
induced mucositis. Frequently, the two conditions coex-
ist, and treatment of the candidiasis may alleviate symp-
toms to some extent. Bacterial and viral infections of the
damaged mucosa can also cause significant discomfort.

Pain is inevitably caused by the damaged mucosa, and
most patients will need strong analgesics during a course
of radiotherapy. The pain is exacerbated with every at-
tempt to eat or drink.

Loss of taste, although not permanent, is a disabling
symptom that may last from several weeks to several
months after radiation therapy. In most patients the func-
tion of taste returns to a near-normal level, although
some patients continue to complain of a metallic taste in
the mouth [21].

Eating problems are almost inevitable as a result of the
combined effects of the aforementioned acute oral com-
plications, and patients undergoing treatment for head
and neck cancer are therefore prone to the development
of malnutrition. Moreover, patients with head and neck
cancer often present with nutritional deficits before treat-
ment [6]. Nutritional deficiencies may be due to dietary
indiscretions coexistent with a history of alcohol and to-
bacco abuse. In addition, the presence of a tumour in the
upper digestive tract makes mastication and swallowing
difficult and painful. Hence, weight loss is almost univer-
sal in patients being irradiated for head and neck cancer
[20]. Malnutrition is a major problem. It has a significant
impact on survival and performance status and limits the
patient’s ability to withstand the side effects of treatment
and therefore to tolerate the treatment itself [13, 22].

Chronic oral complications

Chronic oral complications occur months and years after
treatment. In contrast to acute complications, chronic ra-



38

diation damage is generally irreversible, leading to per-
manent debilitation and decreased quality of life.

Xerostomia, or dry mouth, is caused by radiation-in-
duced damage to major salivary glands. It occurs very
early in the course of radiotherapy and is usually report-
ed as being irreversible with doses above 50 Gy [3, 15].
Both the quantity and the quality of saliva are altered.
The serous component of salivary flow is affected most
often, resulting in the production of saliva with a thick
consistency, and the salivary protein content and buffer-
ing capacity are altered [19]. Xerostomia is often the ma-
jor complaint of patients cured of head and neck cancer
by radiotherapy. Patients with severe xerostomia may
never be able to resume work in a job in which direct
communication is necessary, and they may never be able
to return to normal feeding habits.

Dental caries increases dramatically as a consequence
of xerostomia. The normal oral microflora shifts marked-
ly to a highly cariogenic microbial population [2]. The
teeth are affected regardless of whether they are inside or
outside of the radiation field. Unless stringent measures
are taken to protect the teeth, dental caries begins to de-
velop as early as 3–6 months after treatment and pro-
gresses to complete destruction of all the teeth over a pe-
riod of 3–5 years [5, 24].

Fibrosis of submucosal and soft tissues occurs in
many patients after radiation therapy. It manifests as mu-
cosal pallor, thinning, and loss of pliability. It is usually
asymptomatic. However, ulceration and necrosis may oc-
cur and can result in bone exposure, particularly in the
mandible, thus increasing the risk of osteonecrosis.

Trismus, or limited opening of the mouth, may occur
due to fibrosis of the muscles of mastication (temporalis,
masseter, and pterygoid muscles), whereas the mandibu-
lar joint itself is relatively resistant to injury from irradi-
ation. Severe trismus may interfere with eating and prop-
er dental care.

Alteration of taste is reported as a long-term side ef-
fect of radiotherapy to the oral cavity in 20% of patients.
Subjective recovery of preirradiation taste is usually
complete by 2–4 months after treatment [4]. On rare oc-
casions, patients report little or no improvement for
many months or years after treatment. At least part of
this subjective loss of taste is due to xerostomia.

Eating problems may continue in the chronic phase
after radiotherapy because of the chronic side effects
mentioned above. Many head and neck cancer patients
never regain their premorbid body weight.

Osteoradionecrosis is a relatively uncommon chronic
complication after irradiation of bone, usually with doses
over 60 Gy. It is related to hypocellularity, hypovascular-
ity, and ischaemia of tissues rather than to infection [11].
Bone tolerates high doses of radiation without serious
problems as long as the tissues overlying the bone re-
main intact and the bone is not subjected to trauma. In
95% of cases, bone necroses are associated with soft tis-

sue necrosis and bone exposure, occurring either sponta-
neously or after trauma, usually dental extraction [23].
Differences in blood supply and anatomical structure be-
tween the mandible and maxilla may explain the over-
whelming predilection for the mandible, particularly the
premolar, molar, and retromolar regions [23]. The risk is
increased if the primary tumour site is close to bone and
in patients who continue to smoke and drink after irradi-
ation. Osteoradionecrosis is often painful and debilitat-
ing and can result in eventual loss of significant parts of
the mandible. Except for recurrent malignancy it is one
of the worst scenarios in head and neck cancer.

Future developments

Most of the oral complications of radiotherapy for head
and neck cancer are directly related to the total volume
irradiated and the total dose of irradiation. Intensification
of radiotherapy in head and neck cancer has led to sig-
nificant improvements in tumour control and survival in
these patients [16, 17]. With increasing intensity of treat-
ment and improved survival we see more chronic side
effects of radiotherapy than before.

Exciting new developments in bioimaging, molecular
biology, and radiotherapy planning and delivery are go-
ing to revolutionize the way radiotherapy is delivered in
the next 5–10 years. Modern radiotherapy techniques us-
ing advanced computer technology and high-precision
equipment are enabling us, for the first time in the histo-
ry of radiotherapy, to put the radiation dose almost pre-
cisely where we want it in the body. These techniques,
three-dimensional conformal radiotherapy and the even
more advanced technique of intensity-modulated radio-
therapy, are now being implemented in the treatment of
head and neck cancer [10]. By using image-guided treat-
ment planning and computer-controlled treatment deliv-
ery, it is now possible to shape the high-dose volume to
fit the tumour volume and avoid the critical normal tis-
sues, e.g. the major salivary glands, as much as possible
[7]. These techniques are expected to lead to higher cure
rates and fewer side effects in patients with head and
neck cancer.



39

References

1. Blot WJ, McLaughlin JK, Winn DM,
Austin DF, Greenberg RS, Preston-
Martin S, Bernstein L, Schoenberg JB,
Sternhagen A, Fraumeni JF Jr (1988)
Smoking and drinking in relation to
oral and pharyngeal cancer. Cancer Res
48:3282–3287

2. Brown LR, Dreizen S, Handler S,
Johnston DA (1975) Effect of radia-
tion-induced xerostomia on human oral
microflora. J Dent Res 54:740–750

3. Cheng VST, Downs J, Herbert D,
Aramany M (1981) The function of the
parotid gland following radiation thera-
py for head and neck cancer. Int J Ra-
diat Oncol Biol Phys 7:253–258

4. Conger AD (1973) Loss and recovery
of taste acuity in patients irradiated to
the oral cavity. Radiat Res 53:338–347

5. Cooper JS, Fu K, Marks J, Silverman S
(1995) Late effects of radiation therapy
in the head and neck region. Int J Ra-
diat Oncol Biol Phys 5:1141–1164

6. Daly JM, Hearne B, Dunaj J, LePorte
B, Vikram B, Strong E, Green M,
Muggio F, Groshen S, DeCosse JJ
(1984) Nutritional rehabilitation in pa-
tients with advanced head and neck
cancer receiving radiation therapy. Am
J Surg 148:514–520

7. Dawson LA, Anzai Y, Marsh L, Martel
MK, Paulino A, Ship JA, Eisbruch A
(2000) Patterns of local-regional recur-
rence following parotid-sparing confor-
mal and segmental intensity-modulated
radiotherapy for head and neck cancer.
Int J Radiat Oncol Biol Phys
46:1117–1126

8. Harrison LB, Sessions RB, Hong WK
(1999) Head and neck cancer. A multi-
disciplinary approach. Lippincott-
Raven, Philadelphia

9. Lefebvre J-L, Lartigau E, Kara A,
Sarini J (2001) Oral cavity, pharynx,
and larynx. In: Gospodarowicz MK,
Henson DE, Hutter RVP, O’Sullivan B,
Sobin LH, Wittekind C (eds) Prognos-
tic factors in cancer. Wiley-Liss, New
York, pp 151–165

10. Ling CC, Chui C, Losasso T, Burman
C, Hunt M, Mageras G, Amols HI,
Zelefsky MJ, Fuks ZY, Leibel SA
(2001) Intensity-modulated radiation
therapy. In: DeVita VT, Hellman S,
Rosenberg SA (eds) Cancer. Principles
and practice of oncology. Lippincott
Williams and Wilkins, Philadelphia,
pp 777–787

11. Marx RE (1983) Osteoradionecrosis:
a new concept of its pathophysiology.
J Oral Maxillofac Surg 41:283–288

12. Merino OR, Lindberg RD, Fletcher GH
(1977) An analysis of distant metastas-
es from squamous cell carcinoma of
the upper respiratory and digestive
tracts. Cancer 40:145–151

13. Mick R, Vokes EE, Weichselbaum RR,
Panje WR (1991) Prognostic factors in
advanced head and neck cancer under-
going multimodality therapy. Otolaryn-
gol Head Neck Surg 13:62–73

14. Million RR, Cassisi NJ, Mancuso AA,
Stringer SP, Mendenhall WM, Parsons
JT (1994) Management of the neck for
squamous cell carcinoma. In: Million
RR, Cassisi NJ (eds) Management of
head and neck cancer: a multidisciplin-
ary approach, 2nd edn. Lippincott,
Philadelphia, pp 75–142

15. Mira JG, Wescott WB, Starcke EN,
Shannon IL (1981) Some factors influ-
encing salivary function when treating
with radiotherapy. Int J Radiat Biol
Phys 7:535–541

16. Overgaard J, Hansen HS, Overgaard
M, Bastholt L, Berthelsen A, Specht L,
Lindeløv B, Jørgensen K (1998) Ran-
domized double-blind phase III study
of nimorazole as a hypoxic radiosensi-
tizer of primary radiotherapy in supra-
glottic larynx and pharynx carcinoma.
Results of the Danish Head and Neck
Cancer Study (DAHANCA) protocol
5–85. Radiother Oncol 46:135–146

17. Overgaard J, Hansen HS, Overgaard
M, Grau C, Bastholt L, Jørgensen K,
Hansen O, Specht L, Pedersen M,
Evensen J (1998) Importance of overall
treatment time for the outcome of ra-
diotherapy in head and neck carcinoma
– experience from the Danish Head and
Neck Cancer Study. In: Kogelnik HD,
Sedlmayer E (eds) Progress in radio-
oncology VI. Monduzzi, Bologna,
pp 743–752

18. Parkin DM, Pisani P, Ferlay J (1993)
Estimates of the worldwide incidence
of eighteen major cancers in 1985. Int J
Cancer 54:594–606

19. Parsons JT (1994) The effect of radia-
tion on normal tissues of the head and
neck. In: Million RR, Cassisi NJ (eds)
Management of head and neck cancer:
a multidisciplinary approach, 2nd edn.
Lippincott, Philadelphia, pp 245–289

20. Pezner R, Archambeau JO (1985) Crit-
ical evaluation of the role of nutritional
support for radiation therapy patients.
Cancer 55:263–267

21. Shah JP, Zelefsky MJ, O’Malley BB
(1999) Squamous cell carcinoma of the
oral cavity. In: Harrison LB, Sessions
RB, Hong WK (eds) Head and neck
cancer. A multidisciplinary approach.
Lippincott-Raven, Philadelphia, pp
411–444

22. Sheldon JM, Shike M (1999) Nutri-
tional management of patients with
head and neck cancer. In: Harrison LB,
Sessions RB, Hong WK (eds) Head
and neck cancer. A multidisciplinary
approach. Lippincott-Raven, Philadel-
phia, pp 169–177

23. Thorn JJ, Hansen HS, Specht L,
Bastholt L (2000) Osteoradionecrosis
of the jaws: clinical characteristics and
relation to the field of irradiation.
J Oral Maxillofac Surg 58:1088–
1093

24. Vissink A, Panders AK, Johannes’s-
Gravenmade E, Vermy A (1988) The
causes and consequences of hyposali-
vation. Ear Nose Throat J 67:166–168


