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Radiotherapy for cancer of the lip 
A long-term evaluation of 85 treated cases 

R J. J. Gooris, MD, DMD, a B. Maat, MD, PhD, b A. Vermey, MD, PhD, c J. A. Roukema, MD, 
PhD, d and J. L. N. Roodenburg, DMD, PhD, e Breda, Tilburg, and Groningen, The Netherlands 
IGNATIUS HOSPITAL, DR. BERNARD VERBEETEN RADIOTHERAPEUTIC INSTITUTE, UNIVERSITY HOSPITAL, AND 

ELISABETH HOSPITAL 

The results of radiation therapy, both as a single treatment modality and after radical surgery for squamous cell carci- 
noma of the vermilion surface/border of the lip, are retrospectively analyzed in 85 patients. All recurrences (7%) occurred in 
T2 and T3 tumors treated with external beam radiotherapy only. The long-term esthetic result and functional morbidity are 
evaluated. Referral patterns are discussed, and the need for a multidisciplinary treatment protocol is emphasized. 
(Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;86:325-30) 

In the Netherlands the incidence of cancer of the 
vermilion zone of the lips is 2.2 per 100,000 for males 
and 0.3 per 100,000 for females per year. 1 Most of 
these cancers are squamous cell carcinomas, and the 
lower lip is involved in 90% of cases. 2,3 In people who 
are white, prolonged exposure to sunlight has been 
described as a major etiologic factor, and many patients 
with lip cancer have or have had outdoor occupations. 
Another factor is the abuse of tobacco, often in combi- 
nation with alcohol consumption.4, 5 

The treatment modalities for cancer of the lip are 
surgery, radiotherapy, and a combination of the two. 6-8 
T1, T2, and T3 carcinomas can be successfully treated 
by surgery or radiotherapy alone9,10; an advanced 
primary cancer (T4) requires a planned combination of 
surgery and radiotherapy. 9,11 In a T4N0 tumor, elective 
treatment of the neck is indicated, consisting of radio- 
therapy or selective neck dissection (or both). A thera- 
peutic neck dissection (N+) is always followed by irra- 
diation, except for cases with a single positive node of 
less than 3 cm in the first echelon, without extracap- 
sular spread--ie, planned combination treatment. 

Postoperative radiotherapy is sometimes used if the 
definitive pathology report indicates that the tumor has 
not been radically removed. The microscopic extent of 
the tumor then requires a mutilating re-resection. In 
this situation the surgeon and patient wish to avoid 
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further excisional and reconstructive surgery. This 
choice of "less mutilating" radiotherapy represents a 
combined treatment on indication. 

In this study, data from a group of 85 patients treated 
for squamous cell carcinoma of the vermilion zone of 
the lip are retrospectively analyzed. Pattern of care, 
local control, and cosmetic, functional, and oncologic 
results are evaluated and discussed. 

PATIENTS AND METHODS 
During the period from January l, 1974, to January 

1, 1994, 85 patients were referred to the Dr. Bernard 
Verbeeten Radiotherapeutic Institute, Tilburg, The 
Netherlands, for treatment of squamous cell carcinoma 
of the lip. These 85 patients were selected individually 
during a pretreatment consultation. The total group 
consisted of 79 men (93%) and 6 women (7%), with a 
mean age of 66 years (range, 30-92 years; median, 67 
years). All patients were white and fair-skinned. 

Most tumors (93%) were located in the lower lip. 
The other 7% were equally divided between the upper 
lip (3.5%) and the oral commissure (3.5%). All tumors 
were redefined accurately according to the 1992 Union 
lnternationale Contre le Cancer tumor node metastases 
classification.12 Our study involved 55 T1NOM0 cases, 
26 T2NOM0 cases, and 4 T3NOM0 cases. 

Various medical disciplines were involved in the 
referral for radiation treatment; most of the patients 
were referred by dermatologists (51) and general 
surgeons (26), whereas plastic surgeons (5), oral and 
maxillofacial surgeons (2), and ophthalmologists (1) 
were involved to a much lesser degree. 

The average time span between the incisional or 
excisional biopsy and the first consultation at the 
Radiotherapeutic Institute was 2.5 weeks (range, 1-4 
weeks). There was no significant delay between the 
date of consultation and the start of radiation treat- 
ment (1-10 days). 
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Table |. Division of 85 patients according to different 
treatment methods 

Subgroup Treatment n 

1A EBRT 54 
1B BT 12 
2A Surgery/EBRT 15 
2B Surgery/BT 4 
Total 85 

According to the different treatment methods, the 
total set of 85 patients was divided into 2 groups, each 
of which was further divided in 2 subgroups (Table I). 
Group 1 (66 patients) received radiation therapy only, 
either by external beam radiation (EBRT; subgroup 
1A; 54 patients) or  by brachytherapy (BT; subgroup 
1B; 12 patients). Group 2 (19 patients) received 
combined treatment, which consisted of surgery 
followed by EBRT (subgroup 2A; 15 patients) or 
surgery followed by BT (subgroup 2B; 4 patients). In 
all surgical cases, a histologically proven incomplete 
removal of the tumor was the indication for the post, 
operative radiotherapy. 

Different qualities of external radiotherapy were 
applied. This therapy consisted of orthovoltage (200- 
300 kV), and megavoltage electrons of relatively low 
energy (2-10 MeV). With regard to the differences in 
relative biologic effectiveness among the several 
beam qualities, it can be said that 5100 cGy adminis- 
tered in 17 daily fractions of 300 cGy each, delivered 
with orthovoltage, or 5400 cGy in 18 daily fractions 
of 300 cGy each, delivered with megavoltage, both 5 
times per week and over a total time of 4 weeks, can 
be considered radiobiologically equivalent to a total 
dose of 6000 cGy administered in 30 daily fractions 
(at the megavoltage) of 200 cGy each, 5 times per 
week, and over a total time of 6 weeks, as well as to 
a total dose of 600 cGy delivered by an implant (BT) 
with a low dose rate (40-80 cGy/hr). 

Subgroup 1A (EBRT; 54 patients) consisted of 37 
patients with T1 lesions, 15 patients with T2 lesions, 
and 2 patients with T3 lesions. Subgroup 2A (surgery 
followed by EBRT; 15 patients) consisted of 8 
patients with T1 lesions, 6 patients with T2 lesions, 
and 1 patient with a T3 lesion. In each case, the total 
applied dose varied between 5100 and 5400 cGy, 
which was administered in a total of 17 or 18 fractions 
at 300 cGy per fraction per day, 5 days per week. A 1- 
to 1.5-cm area around the tumor was included to 
establish a sufficient field size. 

The 12 patients in subgroup 1B (BT), each of 
whom had carc inoma of  the lower lip, received 
interstitial therapy only. In this subgroup, T1 lesions 
were recorded in 7 patients, T2 lesions in 4 patients, 
and a T3 lesion in 1 patient. 

Subgroup 2B (surgery followed by BT) was composed 
of 4 patients; of these, 3 appeared for treatment with T1 
lesions and 1 with a T2 lesion. 

For BT, iridium-192 wires were used. In each case, 
3 wires were positioned in a triangular fashion. A 
pretreatment calculated dose rate was applied. The 
mean calculated dose rate was 63.54 cGy per hour. 

The total dose used for BT varied between 6000 and 
7000 cGy (mean, 6162 cGy; median, 6450 cGy). There 
was an overall short treatment time of 3 to 7 days. 

The follow-up period was measured in months from 
the start of radiotherapy to the last follow-up visit; the 
mean value was 56 months (range, 3-220 months; 
median, 46 months) for the entire set of 85 patients. 

A local esthetic and functional result survey was 
carried out, including evaluation for early and late 
cosmetic results and functional morbidity. The early 
results reflected the postradiation effects appearing 0 
to 4 weeks after radiation; the late results reflected 
the long-term cosmetic and functional effects, evalu- 
ated at least 1 year after radiation therapy. 

The early reactions related to the irradiation were 
evaluated according to a scale describing the severity 
of  the reaction (no reaction; mild, moderate, or severe 
reaction). A m i l d  or m o d e r a t e  reaction referred to 
mucositis; a severe reaction consisted of ulceration 
resulting from radiation therapy. 

Late cosmetic result and morbidity were investigated 
in 25 recalled patients by means of a questionnaire. An 
evaluation of the subjective and objective findings of 
the lip after the different forms of treatment was 
performed. Of the 50 surviving patients, a relatively 
small numer (25) were able to complete the recall; 12 
patients could not be contacted, and 13 patients 
refused further follow-up (because of advanced age, 
illness, etc.). Each of 2 patients had developed a 
second primary tumor and was treated a second time; 
thus there were 27 evaluation forms altogether. 

The patients were asked to comment on esthetic 
appearance, dryness, and any abnormal sensation in 
and around the lip. They were also asked to comment 
on the function of the lip. The objective evaluation of 
the esthetic result, sensibility, and/or motor distur- 
bance of the lip was carried out by a surgeon and a 
radiotherapist separately. 

Local tumor control, defined as tumor control at the 
primary tumor site, was evaluated. Local recurrences, 
regional metastases, and second primary tumors were 
registered. Death resulting from the lip cancer was 
recorded when it had been demonstrated by autopsy. 

RESULTS 
Etiologic factors 

Causal factors were recorded in 53 cases (61%). Of the 
patients in these cases, 12 were known to be nonsmokers, 
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Table II. Recurrences/metastasis after external beam radiotherapy only 

T stage Recurrence~metastasis Total dose (cGy) to primary tumor~no, fractions Time of recurrence~metastasis (mo) Death 

2 Rec 5400/18 10.5 I 
2 Rec 5400/18 4 N 
2 Rec 5100/17 12 I 
3 Rec 5400/18 7.5 
1 Meta 5400/18 46 

N, Neoplasma;/, intercurrent. 

26 admitted that they smoked cigarettes, and 15 were 
pipe-smokers. With regard to alcohol consumption, 4 
patients denied alcohol intake, and 32 patients admitted 
using alcohol on a regular basis; alcohol consumption 
was not recorded for the remaining 17 cases. 

The degree of outdoor activity--ie, sun exposure-- 
was not adequately recorded. However, the posttreat- 
ment evaluation of 25 patients showed that 20 of these 
patients (80%) reported extensive outdoor activities 
during their employment. 

Pattern of  care 
All 52 patients referred by a nonsurgical discipline 

were treated by irradiation only. In 42% of the 33 
patients referred by a surgical discipline, irradiation 
was applied as the only treatment method; in the other 
19 cases (58%), incomplete surgical removal was the 
indication for radiotherapy. In 71 patients (83%), 
multidisciplinary pretreatment planning was not carried 
out adequately. 

EBRT (subgroup 1A). In this subgroup of 54 patients, 
4 recurrences (7%) were observed. Local control was 
achieved in all 37 TI lesions, but the local control rate 
decreased for the T2 lesions (12/15; 80%) and even 
more so for the T3 lesions (1/2; 50%). 

Table II presents an overview of the T classification 
of the original primary tumors that recurred. Each of the 
4 patients with recurrent tumor was treated by repeated 
radiotherapy (1), a surgical procedure (2), or a combi- 
nation of both methods (1). Three of the 4 subgroup 1A 
patients with local recurrences died; of these, 2 died 
because of intercurrent disease. One patient died from a 
condition that was secondary to the lip tumor; this 
patient had initially appeared for treatment with a T2 
tumor, which was originally treated with 5400 cGy in 
18 daily fractions, 5 fractions per week. 

There was one patient in subgroup 1A who developed 
a regional lymph node metastasis without a local recur- 
rence. This patient initially received 5400 cGy in 18 
fractions for a T1NOM0 tumor. The regional metastasis, 
located in the submental nodes, appeared 46 months 
after primary radiation therapy. A neck dissection 
followed by radiation treatment was carried out. The 
patient is still free of disease 69 months after treatment. 

BT (subgroups IB and 2B). Of the 12 patients in the 
BT subgroup (1B) and the 4 patients in the surgery/BT 

subgroup (2B), 7 patients received 6000 cGy, 8 patients 
received 6500 cGy, and 1 patient received 7000 cGy. In 
all of these patients, tumor control was achieved. 

Surgical treatment followed by EBRT (subgroup 
2A). In all 15 patients of this subgroup, local tumor 
control was obtained at the primary tumor site. In each 
of 2 patients a second primary tumor developed. 
One patient developed another carcinoma on the 
contralateral side of the lip 6 years after treatment of 
the initial tumor. The other patient developed a second 
primary tumor at the contralateral commissure 11 years 
after treatment. 

Early and late morbidity 
Within the entire set of 85 patients, evaluation of 

early cosmetic and functional morbidity showed that 
17 patients (20%) showed a mild tissue reaction, 64 
patients (75%) exhibited a moderate reaction, and 4 
patients (5%) developed a severe reaction. 

In the group with the mild to moderate reactions 
(mucositis), a total dose of 5400 cGy (EBRT) was 
applied. Of the 4 patients who developed severe reac- 
tions, 2 patients received 5400 cGy (EBRT) and 2 
patients received 6500 cGy (BT). 

The results of late morbidity, which were evaluated 
in a recalled group, are shown in Tables III and IV. No 
patients of subgroup 2B were involved in the late 
morbidity survey. In one patient of subgroup 2A, the 
treatment resulted in limited mouth opening, probably 
because of the surgical intervention. 

Table IV shows the results of the objective evaluation 
by a surgeon and a radiotherapist. Although in many 
cases an abnormal esthetic appearance was objectively 
assessed, only very minor abnormalities actually 
existed. The overall esthetic appearance was good 
regardless of the treatment method. 

Abnormal function was noted in 4 patients (21%) of 
the EBRT subgroup (1A) and in 1 patient (20%) of the 
combined treatment subgroup (2A). There was no 
sensory or motor dysfunction in the BT subgroup (1B). 

Survival 
Of the total set of 85 patients, 36 died during the 

follow-up period. Only 1 of these patients died because 
of the lip carcinoma. 

For the 5-year follow-up evaluation, 36 patients 



328 Gooris et al. ORAL SURGERY ORAL MEDICINE ORAL PATHOLOGY 
September t998 

Table Ill. Patients' experience of functional and esthetic results 

Late cosmetic and functional 
morbidity evaluation (27/85) 

Subgroup (n) 
(1A) EBRT (19/51) (1B) BT (3/16) 
n % n % 

(2A) Surg/EBRT (5/19) 
n % 

Satisfied with esthetic appearance 17 89 3 
Sensation 

Numbness 6 30 0 
Pain/burning 1 5 0 
Discomfort (not otherwise specified) 1 5 1 
Dryness 10 53 2 

Function 
Mouth opening limited 0 0 
Spilling of fluid 3 16 0 

100 5 100 

0 
0 

33 2 40 
67 2 40 

1 20 
0 

were available; this included the patient who later 
died because of a condition that was secondary to lip 
carcinoma. The actual 5-year survival rate was thus 
97.2%. Locoregional control, measured as freedom 
from recurrences and/or metastasis, was achieved in 
80 (94.1%) of 85 patients; when correction was made 
for the 12 patients who could not be contacted, a 
locoregional control figure of  68 (93.2%) of 73 
patients resulted. 

Of the 36 patients who died, each of 13 developed 
another primary malignancy. In 6 of these patients, the 
other malignancy consisted of a basal cell carcinoma of 
the facial skin, probably related to previous sun 
exposure; in addition, 2 of these patients developed 
more than one other malignancy. In each of 2 patients 
an intraoral squamous cell carcinoma developed, and in 
each of 2 patients a malignancy of the lower digestive 
tract was recorded. In another 2 patients prostate 
malignancies occurred, and in 1 patient a bronchial 
cancer was diagnosed. 

DISCUSSION 
This group of 85 patients showed a male:female ratio 

of 13:1, which is higher than the usually reported ratio 
of 7:1.1 The lower lip was involved in 93% of cases, 
and the upper lip and the oral commissure each 
contributed 3.5% to the total. These findings are 
comparable with those of other studies. 8,13,14 

Chronic exposure to the ultraviolet radiation in 
sunlight is considered an important causative factor of 
actinic cheilitis. This premalignant condition may 
progress to squamous cell carcinoma of the lip. 15-17 

During the posttreatment evaluation of 25 patients, 
20 (80%) described extensive outdoor activities 
during their employment. For these 20 patients the 
degree of sun exposure was greater than average 
because of their farming-related activities over a long 
period of time (10-38 years). This finding supports 
the importance of exposure to sunlight as a potential 
etiologic factor in lip carcinoma. 

The referral pattern of patients with lip carcinoma to 

the Radiotherapeutic Institute was quite variable. This 
may explain the differences in treatment planning; a 
patient referred by a surgical discipline is much more 
likely to undergo an excisional surgical procedure. 
Because 52 (61%) of the referrals were made by a 
nonsurgical discipline, a relatively large number of 
patients were treated with radiation therapy only. 
Clearly there was a lack of sufficient multidisciplinary 
pretreatment planning, which resulted in inadequately 
structured decision-making between the different 
treatment modalities. 

For smaller lip carcinomas (T1, T2, T3), surgery or 
radiotherapy alone gives good cure rates. The treat- 
ment of choice should ideally be determined by the 
location and extent of the tumor, the expected 
morbidity, the age of the patient, and the potential risk 
for a second primary tumor. 

Advantages of  surgical treatment include the 
opportunity for performance of a pathologic evalua- 
tion and an overall shorter treatment period. There is 
no potential oncogenic effect with surgery in compar- 
ison with radiotherapy. In case of a recurrence or a 
second primary tumor in the same area, radiotherapy 
is still available. A surgical procedure with the need 
for wide margins may cause a functional and/or 
cosmetic deficit. However, approximately 25% to 
30% of the width of the lip can be removed without 
necessitating reconstructive surgery. 

Radiotherapy may have a better cosmetic and func- 
tional outcome for the treatment of T2 and T3 
lesions; however, one has to accept the transient but 
annoying side effect of  mucositis. 14,18-2° EBRT 
requires approximately 18 treatments at regular inter- 
vals over 24 days. BT requires a minor surgical 
procedure, usually performed with the patient under 
local anesthesia, to introduce the tubes into the lip; 
after tube insertion, the patient spends 3 to 5 days in 
a radiation-protected room3 ~-26 

BT was applied when a primary tumor with a 
relatively small volume (1-2.5 cm) was being dealt 
with at a distance f rom the oral commissure.  The 
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Table IV. Doctors' evaluation of functional and esthetic results 

Late cosmetic and functional 
morbidity evaluation (27/85) 

(1A) EBRT (19/51) 
n % 

Subgroup (n) 

(1B) BT (3/16) (2A) Surg/EBRT (5/19) 
n % n % 

Esthetics 
Telangiectasia 1 5 
Atrophy 4 21 
Scarring/fibrosis 2 10 

Sensibility 
Hyperesthesia 1 5 
Hypoesthesia 6 32 
Anesthesia 1 5 

Motor response 
Abnormal function 4 21 

0 0 
0 0 
0 4 80 

0 1 20 
0 2 40 
0 0 

0 1 20 

decision as to whether EBRT or BT was applied was 
mainly determined by the preferences of the radiation 
oncologist and the patient. 

An interesting finding was that in 19 surgical cases 
incomplete removal of the tumor was the indication for 
radiation therapy. Although most (11) of these 19 
lesions were T1 tumors, 7 were T2 tumors, and 1 was 
a T3 tumor. In all 19 cases, postsurgical radiation 
therapy could have been avoided if radical resection 
had been done. Frozen sections of margins during 
surgery are therefore mandatory for the sake of ruling 
out residual disease. Similar findings and recommen- 
dations have been reported by Cruse.iS 

All 4 local recurrences occurred in the EBRT 
subgroup (1A), and all developed within 1 year after 
treatment of T2 and T3 primary tumors. These data 
suggest that T2 and T3 tumors may require a higher 
dose, a different radiation treatment schedule, or even 
surgical treatment. The literature supports the 
concept of a tumor-volume-dependent  dose 
schedule. 4,6,27,2s In our view this illustrates the need 
for a multidisciplinary approach to treatment plan- 
ning. 

The 2 patients who developed second primary 
tumors belonged to the combined treatment 
(surgery/EBRT) subgroup (2A); in one of these 
patients the second primary tumor developed after 7 
years, and in the other the second tumor developed 
after 11 years. An iatrogenic cause for the develop- 
ment of the second primary tumors (ie, the radiation) 
cannot be ruled out. Radiation-induced carcinomas, 
however, tend to occur more than 10 years after 
treatment. 29 In addition, continued exposure to 
sunlight of the dry irradiated lip, especially in young 
patients, may be a factor in the development of a 
second primary tumor. 

Long-term evaluation of the lip after the different 
forms of  therapy revealed that patients in the 
BT subgroups (1B and 2B) reported an acceptable 
esthetic appearance. The patients in the EBRT 

subgroup (1A) reported a relatively low acceptance 
of their esthetic appearance in 11% of cases. Long- 
term objective evaluation showed less esthetic 
results in the combined therapy subgroups (2A and 
2B), mainly because of scarring from the surgical 
intervention. 

In the surgical group, only 1 patient reported 
limited mouth opening. Surprisingly, few of the 
patients who received EBRT mentioned leakage of 
saliva. This might have been related to a combination 
of the hypoesthesia and radiation fibrosis with conse- 
quent functional limitation of the lip. 

Overall, however, it should be emphasized that only 
a small number of patients (25) responded to the 
recall evaluation; therefore, no conclusions should be 
drawn from these data. 

It was interesting that 13 (37%) of the 35 patients 
who died were diagnosed with second malignancies 
not related to their lip tumors. Of these 13 patients, 
each of 8 developed a second primary tumor with 
etiologic factors similar to those involved in lip 
carcinoma (eg, smoking and exposure to sunlight). 
However, whether the same carcinogenic factors 
were involved in both tumors in a given individual 
is unclear. 

CONCLUSIONS 
1. Management of a patient with a lip carcinoma should 

be performed by a multidisciplinary team for the 
sake of achieving an overall consensus and optima 
protocol-based treatment of this localized disease. 

2. Radiotherapy alone is an important treatment 
modality for squamous cell carcinoma of the lip; 
however, adequate dosing and treatment schedules 
are mandatory. 

3. When a lip tumor is treated surgically, adequate 
resection should always be proved by intraoperative 
frozen sections of marginal tissue. This reduces the 
need for postoperative radiotherapy in most T1 
T3NOM0 cases. 



330 Gooris et al. ORAL SURGERY ORAL MEDICINE ORAL PATHOLOGY 
September 1998 

We thank Mrs. E. van Peer; L. J. van Rijn, DMD; W. van 
Saanen; and L. D. Trirnble, MD, DMD, for their contributions. 

REFERENCES 
1. Otter R, Schouten L, editors. Head and neck tumours in the 

Netherlands 1989-1992. Netherlands Cancer Registry. Utrecht: 
Nederlandse Vereniging van Integrale Kankercentra; 1995. 

2. Hordijk GJ, Ravasz LA. Het hoofd-hals carcinoom. Houten: 
Bohn Stafleu van Loglmm; 1989. p. 1-82. 

3. Jovanovic A. Squamous cell carcinoma of the lip and the oral 
cavity: an epidemiological study [thesis]. Amsterdam: Free 
University Amsterdam; 1993. 

4. Baker SR. Risk factors in multiple carcinomas of the lip. 
Otolaryngol Head Neck Surg 1980;88:243-8. 

5. Blomquist G, Hirsch JM, Alberins E Association between devel- 
opment of lower lip cancer and tobacco habits. J Oral Maxillofac 
Surg 1991;49:1044-7. 

6. Klan Ang K., Kaanders JHAM, Peters LJ. Radiotherapy for head 
and neck cancers: indications and techniques. Lea & Febiger 
1994;33-50. 

7. Teichgraber JF, Larson DL. Some oncologic considerations in 
the treatment of lip cancer. Otolaryngol Head Neck Surg 
1988;98:589-92. 

8. Visscher de JGAM, Grond AJK, Botke G, Waal van der I. 
Results of radio therapy for squamous cell carcinoma of the 
vermilion border of the lower lip: a retrospective analysis of 108 
patients. Radiother Oncol 1996;39:9-14. 

9. Baker SR. Cancer of the lip. In: Myers EN, Suen JY, editors. 
Cancer of the head and neck. 2nd ed. New York: Churchill 
Livingstone; 1989. p. 383-415. 

10. Baker SR. Current management of cancer of the lip. Oncology 
1990;4:107-20. 

11. Kolin EJ, Castro D, Lutkin RB, Jobour BA, Hanafee WN. 
Perineural extension of squamous cell carcinoma: imaging case 
study of the month. Ann Otol Rhinol Laryngol 1991;100:1032-4. 

12. Hermanek D, Sobin LH, editors. UICC TNM classification of 
malignant tumors. 4th ed. 2rid rev. Berlin: Springer Verlag; 1992. 

13. Shpitzer R, Steen Y, Segal U, Levy R. Carcinoma of the lip: 
observations on its frequency in females. J Laryngol Otol 
1991;105:640-2. 

14. Cerezo L, Liu FF, Tsang R, Payne D. Squamous cell carcinoma 
of the lip: analysis of the Princess Margaret Hospital Experi- 
ence. Radiother Oncol 1993;28:142-7. 

15. Linqvist C, Teppo L. Epidemiological evaluation of sunlight as 
a risk factor of lip cancer. Br J Cancer 1978;37:983-9. 

16. Zetickson BD, Rocnigk RK. Actinic cheilitis treatment with the 
carbon dioxide laser. Cancer 1990;65:1307-11. 

17. (;hen J, Katz RV, KrutchkoffDJ, Eisenberg E. Lip cancer incidence 
trends in Connecticut, 1935-1985. Cancer 1992;70:2025-30. 

18. Cruse CW, Radocka RF. Squarnous cell carcinoma of the lip. 
Plastic Reconstr Surg 1987;80:787-91. 

19. Jansma J. Oral sequela resulting from head and neck radio- 
therapy; course, prevention and management of radiation caries 
and other oral complications [thesis]. Groningen: University 
Groningen; 1991. 

20. Spijkervet FKL. Irradiation mucocitis and oral flora: reduction 
of mucocitis by selective elimination of oral flora [thesis]. 
Groningen: University Groningen; 1989. 

21. Friedrich RE, Krull A, Hellner D, Schwarz R, Heyer D, Plato- 
beck K, Schmelzie R. Interstitial high-dose rate brachytherapy 
with iridium-192 in patients with oral squamous cell carcinoma. 
J Craniomaxillofac Surg 1995;23:238-42. 

22. Henk IM. Treatment of oral cancer by interstitial irradiation 
using iridium-192. Br J Oral Maxillofac Surg 1992;30:355-9. 

23. Mould RF, Battermann JJ, Martinez AA, Speiser BL. 
Brachytherapy: from radium to optimization. Veenendaal: 
Nucletron International; 1994. 

24. Orecchia R, Rampino M, Gribando S, Wegri GL. Interstitial 
brachytherapy for carcinomas of the lower lip: results of treat- 
ment. Tumori 1991;77:336-8. 

25. Paine CH. Modern afterloading methods for interstitial 
brachytherapy. Clin Radiol 1972;23:263-72. 

26. Pierquin B, Dutreix A, Paine CM, Chassaqne D, Marinelle G, 
Ash D. The Paris system in interstitial radiation therapy. Acta 
Radiol (Oncol) 1978;17:33-48. 

27. Moss WT, Brand WN, Battifora H. Radiation oncology: ratio- 
nale, technique, results. St. Louis: CV Mosby; 1973. p. 93-100. 

28. Wang CC, Radiation therapy for head and neck neoplasms. 3rd 
ed. New York: Wisley-Liss; 1997. p. 111-24. 

29. De Vita VT Jr, Hellman S, Rosenberg SA. Cancer: principles & 
practice of oncology, 4th ed. Philadelphia: JB Lippincott; 1993. 
p. 2408-10. 

Reprint requests: 

Peter J. J. Gooris 
Department of Oral and Maxillofacial Surgery 
Ignatius Hospital Breda 
Molengracht 21 
4818 CK Breda 
The Netherlands 


