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11.

12.

Indien lipkanker volgens een multidisciplinair opgestelde richtlijn wordt ge-
stadiéerd en behandeld, is postoperatieve radiotherapie slechts in een zeer be-
perkt aantal gevallen noodzakelijk. (Dit proefschrift.)

De veronderstelling dat bij de beschikbaarheid van een richtlijn deze ook
daadwerkelijk wordt gevolgd, is een misvatting; het opstellen is slechts het
halve werk. (Dit proefschrift.)

Bij excisie van een plaveiselcelcarcinoom van de onderlip kan met behulp van
peroperatief vriescoupeonderzoek van de sneevlakken de indicatie voor een
latere reéxcisie of postoperatieve radiotherapie aanmerkelijk worden geredu-

ceerd. (Dit proefschrift.)

Vrije sneevlakken bij histologisch onderzoek sluiten het optreden van een lo-
kaal recidief niet uit. (Dit proefschrift.)

Voor chirurgische behandeling van aangetoonde halskliermetastasering in re-
gio I van de hals, afkomstig van een plaveiselcelcarcinoom van de ondetlip,
volstaat een selectieve halsklierdissectie. (Dit proefschrift.)

In head and neck oncology, the recommended therapy still depends to a large
extent on which door the patient enters. (Modified after Rodney R. Million,
1994.)

Het verzoek aan de kaakchirurg een apexresectie te verrichten aan een niet
endodontisch voorbehandeld non-vitaal element moet als een verwerpelijk
voorstel worden beschouwd.

Gedoogbeleid getuigt van politieke latheid.

De ware manager komt en gaat zonder papieren.

De moeilijkheidsgraad van een onderwerp wordt bepaald door de kwaliteit
van de uitleg.

Als het over mensen gaat, moet je je over niets verbazen.

Veelal komt strafrechtspraak tegemoet aan de rechten van de verdachte en
niet aan de wensen van het slachtoffer.
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Introduction and Aim of the Study

1.1 Epidemiology

1.1.1 Incidence

Cancers of the lip almost exclusively are squamous cell carcinomas. The vast ma-
jority originates on the exposed vermilion border of the lower lip, the transitional
zone between oral labial mucosa and adjacent skin.!5

During the period 1989-1998, the incidence of cancer of the lip in The
Netherlands per 100,000 person years (ESR) ranged from 1.6-2.8 for males and
from 0.2-0.5 for females (Fig. 1). Malignant tumors of the lip accounted for 0.4%
for males and for 0.1% for females of all newly diagnosed tumors.6

During that same period, the incidence of cancer of the subsite lower lip was
1.9 for males and 0.24 for females per 100,000 individuals. Tables 1a and 1b pres-
ent an overview of the incidence of lip cancer, differentiated by subsite and age for
both males and females. The clinical TNM classification of squamous cell carci-

noma of the lower lip (SCCLL) is shown in Table 2. The male to female ratio was
4.5:1.6

30

Males

Females
254

204

154

Incidence per 100,000

054
/\ \/\
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Figure 1  lucidence (per 100,000 person years, ESR) of patients with a squamons cell carcinoma of
the lip per year in the Netherlands during the period 1989-1998.
ESR: Enropean Standardized Rate
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Table 1a Distribntion of incidence in male patients with squamons cell carcinoma of the lip, by subsite
and age during the period 1989-1998 in the Netherlands.

Rate per 100,000 persons per 10 years

Subsite S:m Age ESR  WSR
15-29 30-44 45-59 60-74 75+
Upper lip 98 : 002 019 050 090 014 009
Lower lip 1339 0.02 0.23 1.84 743 1443 1.90 1.27
Overlapping 16 - 0.01 0.03 0.05 0.24 0.02 0.01
Commissure 15 - - 0.02 0.10 0.14 0.02 0.01
Other/nos 28 - 0.01 0.03 0.10 0.48 0.04 0.02
Total 1496 0.02 0.27 2.11 8.18 16.19 212 140

ESR: European Standardized Rate
\WSR: World Standardized Rate
nos: not otherwise specified

Table 1b Distritution of incidence in female patients with squamons cell carcirnoma of the lip, by subsite
and age during the period 1989-1998 in the Netherlards.

Rate per 100,000 persons per 10 years

Subsite S:m Age ESR WSR
15-29  30-44  45-59  60-74 75+

Upper lip 76 : 0.02 0.08 0.29 0.59 0.08 0.05

Lower lip 235 ! 0.03 0.27 0.78 2.07 024  0.16

Overlapping 2 : 001 002 000 000

Commissure 4 - 0.01 0.02

- 0.02 0.00 0.00
Other/nos 8 - - - 0.01 0.12 0.01 0.00
Total 325 - 0.06 0.37 1.09 2.82 0.33 0.21

Table 2 The clinical TNM classification of squamous cell carcinoma of the lower lip during the period
1989-1998 in the Netherlands.

cTNM T1 T2 T3 T4 Unknown Total
Male 1012 126 6 3 192 1339
Female 181 19 0 1 34 235

Total 1193 (76%)  145(9%) 6 (04%) 4 (02%) 226 (14.4%) 1574 (100%)
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The age of onset for patients with cancer of the lip is predominantly between 50
and 85 years... 35 7 In the period 1989-1998, the mean age of patients in the
Netherlands diagnosed with a SCCLL was for males 68 years (S.D. 13.07, median
09, range 18-97 years) and for females 71 years (S.D. 12.71, median 74, range 32-
99 years).0

1.1.2 Etiology

A risk factor most commonly associated with the development of lip cancer is
cumulative, life-time exposure to sunlight, particularly UVB.3 8 The everted aspect
of the lower lip receives more sunlight than the caudally projected upper lip; there-
fore the lower lip is more frequently involved. Typically, many patients have had
outdoor occupations. Especially the elderly white, fair-skinned male with outdoor
employment is at risk for developing a carcinoma of the lower lip.!.3-5.8

Other reported risk factors, possibly of less importance, are the use of to-
bacco and endogenous factors such as race, familial and genetic predisposition.3. 5.
? Patients undergoing immunosuppressive therapy and patients with an immuno-
deficiency state may also have an increased susceptibility to the development of
this neoplasm.!0. 1! Viruses, especially herpes simplex virus type 1 (HSV type 1) are
thought to be causally related to cancer of the lip.!>14

1.2 Clinical aspects

1.21 Primary tumor

The clinical presentation of SCCLL may vary from an annoying nonhealing dis-
crete, crusty lesion to an ulcer, often surrounded by an indurated area. Macro-
scopically, three types of lesions can be distinguished: exophytic, endophytic (ul-
cerative) and verrucous squamous cell carcinoma (Figure 2).> Advanced tumors
may invade surrounding structures like skin, muscles, neural tissue or bone.!>-18
Complaints and clinical findings are then related to the invaded structures and
consist of progressive irritation, recurrent bleeding, impairment of lip function,
paresthesia or anesthesia of the lower lip and adjacent chin region or pathologic
fractures.

Generally, cancer of the lower lip grows slowly; most tumors are readily visi-
ble, and therefore, the majority of the lower lip tumors are detected at an early
stage.
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Figure 2

A Exophytic squamons cell carc-
noma of the lower lip.

B Uleerative squamons cell carci-
noma of the lower lip.

C Terucons squamons cell carci
noma of the lower lip.
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1.2.2 Regional metastases

SCCLL may spread to the regional lymph nodes. Factors that seem to correlate
with an increased risk of cervical metastasis are the actual site of the tumor, the
size of the primary tumor and the histologic grade of the tumor involved. For T1-
T2 tumors the rate of regional metastases may vary between 5-15%.25.19-23

Usually there is a predictable pattern of lymphatic spread to the cervical
lymph nodes, which is related to the site of the primary tumor. Although skip
metastases may occur, it has been recognized that regional metastases associated
with lower lip cancer are mainly located in the submental and submandibular
lymph nodes. When the lateral aspect of the lower lip is involved, metastases are
likely to develop in the ipsilateral submandibular lymph nodes whereas a midline
malignancy may metastasize to the submental and/or to the submandibular lymph
nodes on either side. 2423

1.3 Evaluation and staging

Adequate physical examination of the primary lip tumor and the neck is necessary
for a correct staging of the extent of the malignancy. The International Classifica-
tion of Diseases for Oncology (ICD-O) provides a system for coding neoplasms
by topography and morphology and for indicating behavior. Code numbers are
used to define sites and subsites for primary tumors of the lip (Table 3).26-28

Classification and staging follows the rules laid down by the Union Interna-
tionale Contre le Cancer in its TNM classification of malignant tumors (UICC
1987, 1992, 1997), that since 1987 corresponds with the system used by the
American Joint Committee on Cancer (AJCC 1987, 1992, 1997) (Table 4).29-32

Clinical evaluation of local tumor spread and determination of the exact tu-

mor dimension in cm is achieved by bimanual palpation. Sensory disturbance of
the area innervated by the mental nerve is recorded. The neck is evaluated to rule
out or detect the possible presence of regional metastases. Complete physical ex-
amination of the entire head and neck area is performed to exclude a synchronous
second primary tumor.33-36
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Table 3 _Auatomical subsites of the lip.

ICD-O ICD-10 Subsites
140 C00 lip (excludes skin of lip
140.0 C00.0 vermilion border of the upper lip
140.1 C00.1 vermilion border of the lower lip
140.6 C00.6 commissure of the lip
140.8 C00.8 overlapping lesion of the lip
140.9 C00.9 lip, not otherwise specified

The ICD-O is based on the ICD-9 (19706), the CO0 codes are
based on the ICD-10 (1990, 2000), used by the International
Classification of Diseases for Oncology.?¢28

Table 4 TNM classification for lip cancer according to the UICC/ AJCC 1997."

TNM

Classification Description
Primary tumor (T)
X Primary tumor cannot be assessed
TO No evidence of primary tumor
Tis Carcinoma in situ
T1 Tumor 2 cm or less in greatest dimension
T2 Tumor more than 2 cm but not more than 4 cm in greatest dimension
T3 Tumor more than 4 cm in greatest dimension
T4 Tumor invades adjacent structures, e.g., through cortical bone, inferior al-

veolar nerve, floor of mouth, skin of face

Regional nodal involvement (N)

NX
NO
N1

N2

N2a

N2b

N2c

N3

Regional lymph nodes cannot be assessed

No regional lymph node metastasis

Metastasis in a single ipsilateral lymph node, 3 cm or less in greatest dimen-
sion

Metastasis in single ipsilateral lymph node, more than 3 ¢cm but not more
than 6 cm in greatest dimension; or in multiple ipsilateral lymph nodes, none
more than 6 cm in greatest dimension; or in bilateral or contralateral lymph
nodes, none more than 6 cm in greatest dimension

Metastasis in a single ipsilateral lymph node, more than 3 cm but not more
than 6 cm in greatest dimension

Metastasis in multiple ipsilateral lymph nodes, none more than 6 cm in
greatest dimension

Metastasis in bilateral or contralateral lymph nodes, none more than 6 cm in
greatest dimension

Metastasis in a lymph node more than 6 cm in greatest dimension

Distant metastasis (M)

MX
MO
M1

Distant metastasis cannot be assessed
No distant metastasis
Distant metastasis
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It is then essential to obtain a histopathologic confirmed diagnosis of the primary
tumor. Generally, an incisional biopsy including the transitional zone between
suspect and normal tissue is performed. In case of a lip tumor smaller than 0.5 cm,
an excisional biopsy seems justified which should include a margin of approxi-
mately 5 mm of healthy appearing tissue surrounding the tumor.3¢ Control of
these margins by frozen section examination is recommended.37-3 This will reduce
the potential need for a separate second surgical procedure or postoperative ra
diotherapy.

Imaging is performed to further evaluate the extent of the primary tumor, re-
gional and distant metastases. The panoramic X-ray can be used to detect bone
resorption adjacent to the course of the inferior alveolar nerve due to perineural
spread. Because the tumor is easily accessible for inspection and palpation, CT or
MRI do not evidently contribute to the T-classification, apart from the detection
of possible perineural tumor spread. Evaluation and staging of the neck may re-
quire imaging techniques like CT, MRI, ultrasound and ultrasound guided fine
needle aspiration cytology (USgFINAC) or positron emission tomography (PET).40-
43 Sentinel lymph node biopsy to determine occult cervical metastases has shown
to be feasible in patients with a SCCLL who present with a larger tumor (T2) and
none palpable regional lymph nodes.444> To confirm distant lung metastases or
detect a potential second primary lung tumor, a chest X-ray is obtained.

Distant, haematogenous metastasis associated with SCCLL without regional
lymph node involvement is extremely rare.5.20-22

14 Treatment

1.4.1  Treatment of the primary tumor

For the treatment of lip cancer either radiotherapy or surgery is most commonly
recommended.!. 3. 7. 46-50 Surgery offers the advantage of a rapid treatment and the
availability of a specimen for histopathologic evaluation and margin examination.
So, using surgery, the radicality of the tumor removal can be evaluated. The exci-
sion should include intraoperative frozen section examination of the margins until
clear resection surfaces are confirmed.

Radiotherapy, as compared to surgery, has the advantage of being less inva-
sive but may cause atrophy and tissue fibrosis. However, especially in larger tu-
mors radiotherapy will result in a better functional and cosmetic post-treatment
appearance of the lip as compared to surgery. Disadvantages however are the ab-

9
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sence of a specimen for histologic examination and a prolonged treatment time.
After radiation, the lip may become dry and more sensitive to environmental in-
fluences especially actinic radiation.>36.3! Because there seems to be an association
between chronic exposure to ultraviolet light and the development of a skin or lip
malignancy, there may be an increased risk for the development of a second pri-
mary lip tumor after radiotherapy of the lip. Younger patients will receive more
cumulative life-time sunlight exposure. For this reason the guideline, formulated
by the Comprehensive Cancer Centre Northern Netherlands, recommends that
patients younger than 60 years of age may preferably be treated surgically.3¢.5!

The actual choice of the type of treatment to be used depends on the TNM-
classification of the disease, functional and cosmetic demands, and the age and
condition of the patient involved: therefore the treatment should be individual-
ized. Generally, in case of a T1 lip carcinoma, either surgical excision or radiother-
apy provide comparable oncological results.. 3 46,5253 A T2 or T3 lip cancer may
preferably be treated by radiotherapy in order to minimize functional and cosmetic
deficits. An overview of the tumor-dose related radiotherapy is given in Table 5.
In the presence of a T4 lip tumor, a combined treatment is indicated. The postop-
erative radiotherapy, minimal 60 Gy, 2 Gy per day, 5 fractions per week should
start within 6 weeks after the surgical procedure.

Table 5 Radiation therapy for squamons cell carcinoma of the lip, depending on the T-classification
according fo the guideline, formulated by the Comprebensive Cancer Centre Northern Nether
lands 1998.

T-classification Radiation therapy

T1 external beam radiation (orthovolt): minimal 125 kV
minimal margin 0.5 cm
small T1 (<lcm): 12 x 400 cGy
large T1 (>1cm): 17 x 300 cGy or electrons 6 MeV with 0.5 cm onlay
material; minimal margins 0.5 cm; 22 x 250 cGy

interstitial radiation (brachytherapy %?Ir): minimal 5500 cGy

T2, T3 external beam radiation (orthovolt): minimal 125kV; 0.5-1 cm margins
17 x 300 cGy or electrons 6 MeV with 0.5 cm onlay material
margins 0.5-1 cm; 22 x 250 cGy
interstitial radiation (brachytherapy '’Ir): minimal 5500 cGy

T4 external beam radiation (orthovolt): minimal 6000 cGy in 6 weeks

10
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Precancerous lesions such as actinic cheilitis and leukoplakia, confirmed by biopsy,
can generally be treated by vermilionectomy, CO2 laser evaporation or cryo-sur-
gery., 5450

Superficially expanding lesions such as carcinoma in situ and micro-invasive
SCCLL, can be adequately treated by a lip-shave (vermilionectomy).5”. 58, An alter-
native method for more superficially located lesions is Mohs’ micrographic sur-
gery.3%-61 This technique allows for histological examination of all resection mar-
gins during tumor removal; however, there is considerable increase of operating
time. Other treatment methods consist of COxz laser excision, cryosurgery or pho-
todynamic therapy.56, 62

For a T1 lower lip tumor a full thickness wedge-excision is the most com-
monly used surgical procedure (Fig. 3). Eradication includes a margin of at least 3-
10 mm of clinically uninvolved tissue, which is examined by frozen section. Gen
erally, primary closure can be achieved if the defect covers one third or less of the
lower lip width.5. 36,46

In T2 or T3 tumors, more extensive resection and reconstruction of the de-
fect with local flaps will mostly be necessary. Despite reconstructive surgery, this
will result in impairment of the integrity of the oral sphincter muscle, thereby in-
terfering with function and cosmetics. The preservation of the continuity of the
perioral sphincter is important especially with regard to feeding, speech and facial
expression.3-65

For T4 lower lip tumors, a planned combined treatment, consisting of surgery
and postoperative radiotherapy, is indicated. Tumor invasion in surrounding
structures necessitates a wide surgical excision in combination with ‘en bloc’ re-
moval of cervical lymph nodes. Frozen section examination of the mental nerve
and/or inferior alveolar nerve will inform the surgeon about potential perineural
tumor involvement. The type of reconstruction largely depends on the size and
the site of the defect; local, regional or free flaps may be used for reconstruction.

1.4.2 Treatment of the neck

The classic radical neck dissection evolved from the surgical procedure described
by Crile in 1906.56 He recognized that radical surgery of cervical metastatic disease
from primary malignant tumors of the head and neck is essential. Less radical sur-
gical procedures were reported by Bartlett and Callander in 1926.6” In 1941 and in
1951 the technique of the radical neck dissection was further established by Hayes
Martin.%8 @ For the treatment of cervical metastatic cancer, he reported different
approaches including neck dissection and irradiation. In his article in 1941, Hayes
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3 i Figure 3 N .
e pdhas A Planned wedge excision of squamons cell carci-

noma of the lower lip outlined with Bonney’s blue
B Primary closure of the defect
C  Resected specimen

Martin already mentioned that a combination of the two treatment modalities
would in some cases be better than either used alone.®® Beahrs, Gossel and Hol-
linshead in 1955 published a detailed surgical review of the technique and surgical
anatomy of the radical neck dissection: a complete excision of all metastatic le-
sions present in the neck ‘en bloc’ with the lymph node bearing tissues, associated
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lymph nodes and adjacent non-lymphatic structures, including the sternocleido-
mastoid muscle, the internal jugular vein and the accessory nerve.’0 In 1963, Su-
arez reported a revision of some traditional surgical concepts in radical neck dis-
section by describing ‘en bloc’ removal of compartments containing lymphatic
structures including their surrounding aponeurotic and fascial membranes, strip-
ping them from and in this way preserving non-lymphatic muscular and vascular
structures.”’ 7 Bocca in 1966 and Bocca and Pignataro in 1967 described respec-
tively a ‘functional’ neck dissection and a conservation technique in radical neck
surgery suggesting the preservation of the above-mentioned otherwise routinely
excised ‘functional’ non-lymphatic structures as an acceptable alternative to the
classic surgical procedure, provided that adequate tumor resection is not compro-
mised.’274 Lingemann et al. and Jesse and Ballantyne in the early 1970s proposed
the principle of the modified radical neck dissection as a therapeutic surgical
treatment option, maintaining optimal oncological control in the neck.”>. 76 Better
understanding of the biologic behavior of cervical metastatic disease and increas-
ing knowledge of the pattern and predictability of its cervical spread allowed for a
more selective surgical approach of the neck.24?> Evaluation and treatment of the
neck and the concept of the tissue-saving selective neck dissection was further
developed during the 1980s.77-80

In 1989 Medina reported a rational classification of neck dissections primarily
based on the grouping of the lymph nodes in the neck.8! In 1991, the Committee
for Head and Neck Surgery and Oncology of the American Academy for Oto-
laryngology — Head and Neck Surgery published an official report to standardize
neck dissection terminology including a classification of the different types of neck
dissection. This classification conveniently referred to groups of cervical lymph
nodes using the nowadays internationally accepted level system as originally de-
scribed by the Sloan-Kettering Memorial Group (Memorial Sloan-Kettering Can-
cer Center, New York) (Fig. 4).82

The extent of metastatic disease in the neck is an important prognostic factor
in terms of regional recurrence and distant metastases. Management of the neck in
these patients can either include surgery alone, radiotherapy alone, or a planned
combination of both of these treatment modalities.5. 20, 22, 68,77,79, 83

The estimated incidence of occult nodal disease, i.e. subclinical disease, de-
termines the justification of elective neck treatment; this treatment of the clinically
negative neck either by surgery or radiotherapy (a choice between surgery or ra-
diotherapy being determined by the modality used for the treatment of the pri-
mary tumor) is indicated when there is a risk exceeding 15-20% for developing
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Figure 4

The level system for describing the loca-
tion of lymph nodes in the neck. Lerel
I indicates submental and subman-
dibnlar gronp; flevel I npper jugnlar
group; level 111 nuddle jugnlar group;
level 1N " Jower jugular gronp; level T
posterior triangle group; level 17T ante-
rior compartment group.

cervical metastases.8+ 88792 As the rate of metastatic disease in the neck from T1
and T2 SCCLL varies from 2-15%, elective treatment of the neck seems indicated
in the rarely encountered patient with an advanced, T3- T4 tumor.3.3

When manifest cervical lymph node metastases are present, a therapeutic
neck dissection is indicated. Surgical intervention is mandatory both for treatment
and staging of the disease. The type of neck dissection depends primarily on the
N-stage: the location and the number of lymph nodes involved dictate a selective
or more comprehensive, (modified) radical neck dissection in patients with a N+
neck, on indication followed by adjuvant radiotherapy.’.9! This planned combina-
tion treatment has resulted in a reduction of regional recurrent disease.™"!
On the strict indication that there is just one (pN1) lymph node metastasis from
SCCLL, smaller than 3 cm, limited to level I without extracapsular spread, a (se-
lective) supraomohyoid neck dissection only seems sufficient treatment.9294

14
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1.5 Follow-up

According to the guidelines formulated and published by the Comprehensive Can-
cer Centre Northern Netherlands, patients are seen for follow-up during a period
of at least 5 years with decreasing intervals.3¢. 95 Besides complete physical evalua-
tion of the head and neck area during the follow-up visits, an annual chest X-ray is
recommended; recent literature, however, debates the usefulness of this radiologi-
cal examination.%

Most local recurrences and regional metastases develop within 3 years after
the initial treatment; however, late metastases may occur. 59 More variable in time

is the occurrence of a second primary tumor within respiratory and upper diges-
tiVC tract's, 20, 33, 35,97, 98

1.6 Prognosis

The size of the primary tumor and the presence and the extension of regional
metastatic disease are considered the most important prognostic determinants for
survival.2.22.25.99102 Clinical factors of the primary tumor that correlate with a high
risk for local recurrence and metastases include tumor size, tumor thickness, his-
tologic differentiation, subsite, perineural invasion, immunosuppression, host re-
sponse and of less importance an ulcerative morphology.5. 19 100

The five-year determinant survival rate of T1-T2 lip tumors ranges from
85%-99%.1. 5. 19 When a larger lip tumor, T3-T4 is present and when there is
lymph node involvement, the 5-year survival rate may decrease to 35%-70%.!. 18
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1.7 Aim of the study

This thesis was undertaken to study essential aspects in the management of pa-
tients with SCCLL.

A multidisciplinary approach and the development and use of a guideline

should maximize the quality of care for these patients and thus the best possible
outcome. As a result of an increased understanding of both the biological behavior
and the knowledge of the pattern of cervical lymphatic metastatic spread of
SCCLL, more tissue-saving treatment strategies may be used. Studies were de-

signed to analyze the value of less extensive, more selective surgical procedures.
The objectives of the study were:

1.

The analysis of the compliance with a regional guideline for the diagnosis and
treatment of SCCLL (Chapter 2).

To evaluate a series of patients presenting with a squamous cell carcinoma of
the lip treated by radiation therapy, both as a single treatment modality and
after irradical surgery, and the role of multidisciplinary communication and
management (Chapter 3).

To evaluate the results of carbon dioxide laser evaporation in the treatment of
premalignant disease of the lower lip (Chapter 4).

To evaluate the significance of frozen section examination of the margins
during the surgical management of SCCLL (Chapter 5) and, in particular, the
efficacy of frozen section margin examination in combination with the use of
a smaller margin in the treatment of SCCLL (Chapter 6).

To study the efficacy of a therapeutic supraomohyoid neck dissection for the
treatment of cervical metastatic disease from SCCLL (Chapter 7).

Chapter 8 presents a general discussion.

The thesis is concluded by a summary in Chapter 9.
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Abstract

Objective

To investigate to what extent physicians comply with a regional guideline for the
diagnosis, staging, treatment and follow-up of patients with squamous cell carci-
noma of the lower lip.

Design

Retrospective analysis of data from the medical records of 248 patients diagnosed
with squamous cell carcinoma of the lower lip during the period 1989-1997.

Setting

Comprehensive Cancer Centre of the Northern region of the Netherlands.

Study participants

The data were collected by this Centre for the regional population-based cancer
registry.

Results

Overall compliance with the separate guidelines varied between 4% and 80%. For
diagnosis and staging, the guideline was followed in 4-70% of the patients. The
type of treatment in relation to age conformed to the guideline in 34% of the
cases.

Of the 208 surgically-treated patients, treatment was performed in accordance
with the guideline in 92 (44%) patients, compared with seven out of 18 (39%)
patients who received radiotherapy.

Follow-up in accordance with the guideline was 11% in the first year, 9% in
the second year and 21% in the third year.

Conclusion

Only a minority of patients with squamous cell carcinoma of the lower lip, a rare
tumor, were managed according to the available regional guideline. Regular review
of both the guideline and its implementation is necessary in order to optimize its
use.
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Introduction

There is an increasing interest in the role of explicit clinical guidelines that aim to
reduce inappropriate practice and improve the efficiency of healthcare.!.2

The American Institute of Medicine (AIM) has defined guidelines as system-
atically developed and recorded statements that can help physicians and patients in
the decision-making process about appropriate healthcare under specific circum-
stances3. In the Netherlands a guideline is seen as a collection of generally ac-
cepted instructions for medical actions in a specific area of healthcaret. In contrast
to a protocol or standard, which constitutes a rigid regimen, guidelines are allowed
to have more flexibility to fit individual needs, depending on patient and loco-
regional factors. This can lead to the development of scientifically based guidelines
that are more strictly defined, or to guidelines which have less impact on the
treatment outcome and can be considered optional. Guidelines should however,
be consistent with the available scientific evidence to be a valid in patient man-
agement.> 6

To achieve an optimal clinical result in the most efficient manner both diag-
nosis and treatment should be carried out in accordance with the guidelines,'- " to
avoid discordance in inappropriate diagnosis and treatment™ ¥ and allowing cost-
benefits whilst promoting uniformity and best clinical results. Medical treatment
then becomes quantifiable which, in turn, makes quality control possible.> Maxi-
mum acceptance and implementation can be achieved by involving the user group
in the development of guidelines.2 5.7

Because drafting and regular update of clinical guidelines is both costly and
labour-intensive,!. 7 reports showing limited compliance of treatment with available
recommendations are disturbing, especially when dealing with rare disease.!3 It
was therefore decided to determine the extent of compliance with the guideline.

Since the mid-1970s in the Netherlands, it has been common practice to de-
velop guidelines in oncology for diagnosis and treatment aimed at providing opti-
mal care for patients with cancer. In order to analyze the impact of a guideline on
the daily practice, itis necessary to investigate its level of compliance.

This article presents an evaluation of the use of a regional guideline for the
diagnosis and treatment of a rare malignancy, squamous cell carcinoma (SCC) of
the lower lip, generated by a Comprehensive Cancer Centre (CCC).
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Material and Methods

The population-based cancer registry of the Comprehensive Cancer Centre
Northern Netherlands (CCCN) covers the northern area of the Netherlands with
approximately 2.1 million inhabitants. An important role of the CCCN is to make
policy. Multidisciplinary tumor workgroups are instituted, which have been active
since 1978 for the development, design and dissemination of guidelines for diag-
nosis, staging and treatment of the most prevalent forms of malignant neoplasms.
These workgroups comprise representatives from all 19 hospitals affiliated with
the CCCN. All possible users of the guidelines (i.e. physicians treating cancer) are
involved in the oncology committee meetings of each hospital. Also present dur
ing those meetings is a team of external academic consultants, highly specialized in
the different fields of oncology. During such sessions the potential users are di
rectly involved in the generation and implementation of guidelines: an inventory is
prepared annually by the representative of the oncology workgroup. The 19 repre-
sentatives then discuss the outcome of the different hospitals and thereafter more
specifically formulate the guideline, in agreement with selected information from
scientific research and clinical experience in combination with available directives
i.e. recommendations from the Dutch Institute for Quality in Healthcare Im-
provement CBO (Centraal Begeleidings Orgaan; in English: Central Advisory
Body). These guidelines are then structured and outlined according to the type and
site of the malignancy, making the guidelines easily accessible for the user. Care is
taken to provide an explicit text that is not open to alternative interpretation. All
suggested guidelines are practically suitable for all 19 hospital settings, except for
the radiotherapy guidelines which depend on the presence of a radiotherapeutic
institute (only available in four of the affiliated hospitals). The guidelines are then
published and subsequently supplied to all 19 representatives of the CCC. The
group of users within the affiliated hospitals can order the “Guidelines for diagno-
sis and treatment of premalignant and malignant diseases in the CCCN region”
free of charge; this book must be ordered because it is not automatically supplied
to all the users. The book is updated every 2 years.

There is no written enforcement of the guideline; rather, compliance with the
guideline is the individual physician’s responsibility. However, when patient man
agement is not in keeping with the guideline, the physician is obliged to make a
clear report of this in the medical record. Monitoring and feed back then take
place during the oncology committee meetings, which are attended by the external
consultancy team.

[§8]
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For the present study the medical records of 310 patients with SCC of the lower
lip diagnosed in the period January 1989 to December 1997 and managed in one
of the 19 affiliated hospitals were examined to establish whether diagnosis, staging,
treatment and follow-up had been performed in accordance with the current
guideline. With regard to guideline adherence, in the absence of specific informa-
tion in the medical record, the item was designated as “not performed” and was
thus, for the purpose of this study, not in accordance with the guideline. In 62 of
the original 310 patients (20%), despite diagnosis of SCC confirmed by histopa-
thology, there was incomplete or missing data in their record concerning diagnosis
and treatment. When these patients were excluded, the data from 248 patients was
analyzed further.

In the CCCN region, the 1989 guideline® and its 1994 revision!! were appli
cable for the diagnosis and treatment of lip carcinoma. The 1994 revision included
only a more precise description of dosage and fractionation of radiation treatment
based on tumor size.

In the present analysis, for data from the guideline, a distinction was made
between diagnosis, staging, treatment and follow-up.

Diagnosis and staging

For diagnosis and staging the items marked with a footnote in Table 1 were se-
lected for evaluation. For assessment of the staging the diagnostic guideline items

Table 1 Guideline itews for diagnosis and staging of malignancy of the lower lip.

Medical history
Physical diagnostic examination
e Inspection and palpation'
e Description of tumor (dimensions)!
e Evaluation of lip sensibility!
e Inspection of head/neck; lymphogenic metastasis/ 2nd primary tumor!
e General physical examination
Imaging studies
e Orthopantomogram (panorex view)/ occlusal view
e Chest X-ray’'
Additional examination

e CT or MRI in case of T3/T4 classification
e Dissemination investigation in case of N+ classification

e Biopsy!

! Items evaluated in the present study.
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inspection and palpation and description of the primary lip tumor and inspection
of the neck were evaluated. Using the guideline, tumors were staged according to
the UICC-TNM classification of 1997, which for lip carcinoma is the same as that
dating from 1987.!2 The item lip sensibility was evaluated because of its diagnostic
relevance (perineural invasion) for treatment planning. We analyzed whether or
not a pretreatment chest X-ray was made because the guideline advises this type of
X-ray to detect the presence of a second primary lung tumor. With regard to the
evaluation of the recorded information on the biopsy, the guideline requires that
there should be a relationship between the type of biopsy and the tumor size. In
the case of small tumors (<0.5 cm) an excisional biopsy can be carried out for
which intraoperative frozen section examination of the surgical margins should be
performed. For larger tumors (>0.5 cm) an incisional biopsy should be performed.

Treatment

According to the guideline the treatment should be related to the tumor stage (Ta-
bles 2 and 3). In the choice of treatment of T1, T2 and T3 tumors the guideline
states that either surgery or radiotherapy can be applied because both modalities
can achieve a similar result; patient factors and the expected cosmetic and func-
tional results will determine the eventual choice between surgery and radiotherapy.
For T4 tumors, a combined treatment of surgery and radiation therapy is always
indicated.!3-15 Surgery offers the advantage of possible histologic evaluation of the
entire specimen, which could indicate the need for additional treatment. With ra-
diotherapy there is less tissue loss, giving a good cosmetic and functional result.
However, a dry lip can develop which may be more sensitive for actinic changes;
theoretically, this increases the risk of the development of a second primary lip
tumor. Consequently, the guideline advises that patients aged 60 years and younger
should preferably be treated surgically while those aged over 60 years should be
given radiation therapy. This means that in the situations of local recurrence after
surgery or a second primary tumor, radiotherapy may still be applied. In our
evaluation, therefore, the age criterion in the choice of surgery versus radiotherapy
was taken into consideration.

In case of surgical treatment, intraoperative examination of the frozen section
of the surgical margins needs to be performed, in conjunction with definitive his-
topathologic examination of the surgical margin. For primary radiotherapy all rele-
vant data (quality, dosage, fractions, total dose) need to be recorded (Table 3).
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Table 2 Overview of the T-classification in 248 patients with squamons cell carcinoma of the lip.

Primary tumor Total
Tx  Size of primary tumor cannot (no more) be assessed 0
TO  No clinical evidence of primary tumor 0
Tis  Carcinoma in situ 12
T1 Tumor 2 cm or smaller in diameter 213
T2  Tumor more than 2 cm, no greater than 4 cm in diameter 21
T3  Tumor more than 4 cm in diameter 0
T4  Tumor invading adjacent structures 2

(e.g. cortical bone, soft tissues mouth or neck)

Table 3 Treatment guideline items for malignancy of the lower lip related to the TN'M classification.

January 1989 January 19941
Tis  lip shave lip shave
cryotherapy cryotherapy
laser ) laser
T1 excision with frozen section of margins excision with frozen section
radiotherapy over 3-4 weeks orthovoltage (>125kV) 12x4Gy /17x3Gy
electrons (6 MeV) 22x2.5Gy
iridium (*?Ir) minimal 55Gy
T2 excision with frozen section of margins excision with frozen section

radiotherapy Orthovoltage (>125 kV) 17x3Gy
electrons (6 MeV) 22x2.5Gy

iridium ('**Ir) minimal 55Gy

excision with frozen section
Orthovoltage (>125 k\") 17x3Gy
electrons (6 MeV) 22x2.5Gy
iridium (*?Ir) minimal 55Gy

T3 excision with frozen section of margins
radiotherapy

T4 excision with frozen section plus within 6 weeks radiotherapy with minimal 60 Gy for
6 weeks

NO?  no treatment, consider by T4

N+3  modified radical neck dissection; followed within 6 weeks by radiotherapy of the

entire neck including the supraclavicular area left and right, unless there is 1 positive
node in the first echelon (submental, submandibular) <3 cm and without extracapsu-
lar growth
nodes >6 cm or fixed nodes: preoperative radiotherapy followed by radical neck
dissection

IFrom January 1994 a revision of treatment items for radiotherapy including quality, dosage
and fractions was incorporated in the guideline.

Tis, T1, T2, T3, T4 see Table 2.

2NO= No clinical regional lymph node metastases

3N+= Regional lymph node metastases.
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Follow-up

The guideline describes the follow-up method after discharge. In the first year
monitoring takes place once every 2 months, in the second year once every 3
months, in the third year once every 4 months, and in the fourth and fifth year
once every 6 months, when no recurrence or second primary was detected.

From the information in the medical record, we could not establish whether the
patient missed an arranged appointment, or whether the appointment was not
adequately organized by the physician.

Results

Diagnosis and staging

Tumor size is shown in Table 2. Most of the cases, i.e. 213/248 (86%) involved a
T1 tumor. There was an absence of T3 lip tumors in the investigated population
(Table 2). The male/female ratio was 6:1 with a mean age of 69.4 (range 34-98)
years which corresponds with reported data for this disease.!6:17

Information on inspection and palpation of the tumor that could lead to a
staging was documented in 102/248 (41%) of the cases. The exact dimensions of
the tumor (in cm) were insufficiently recorded: generally only the T-classification
was used to describe tumor size. In 9/248 (4%) of the patients mention was made
of evaluation of lip sensibility. Data on neck examination were noted in 173/248
(70%) cases. Table 4 shows the relationship between the information with regard
to diagnosis and staging in the medical record and the T-classification of the tu-
mor.

Table 5 shows the type of biopsy in relation to the T-classification. In 50/213
(23%) of the T1 tumors and in 2/21 (10%) of the T2 tumots an excisional biopsy
was performed. In 58/248 (23%) patients there was insufficient information on
the way the biopsy was performed in which case it was classified as “unspecified”.

Table 4 Relationship between information on diagnosis and staging in the medical record versus tumor sie
(TNIM- classification’) in patients with lower lip malignansy (CCCN 1989-1997).

cT stage Tis T1 T2 T4 Total
Number of patients 12 . 213 21 2 248
Inspection/palpation 4/12 (33%) 86/213 (40%)  10/21 (48%) 2/2 (100%)  102/248 (41%)
Lip sensibility 0/12 7/213  (3%) 1/21 (5%) 1/2  (50%) 9/248  (4%)

Neck examination ~ 6/12 (50%) 149/213 (10%)  16/21 (76%)  2/2 (100%)  173/248 (70%)
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Table 5 Relationship between the type of biopsy and the tumor size (TNM) of patients
with a lower lip malignancy.

Tumor size (TINM classification)

Type of biopsy Tis T T2 T4 Total
Incisional biopsy 4 116 11 1 132
Excisional biopsy 6 50 2 58
Biopsy unspecified 2 47 8 1 58
Total 12 213 21 2 248

Evaluation of the imaging studies showed that, in accordance with the guideline, a
pretreatment chest X-ray was made in 26% of the cases.

Treatment

According to the guideline the age of the patient should play a role in the choice
of treatment. In 51/55 (93%) of the patients aged <60 years, surgical treatment
was applied in compliance with the guideline, whereas in 3/55 (5%) irradiation was
selected, and in 1/55 (2%) no treatment was given. In the patient group aged >60
years 157/193 (81%) underwent surgery, 33/193 (17%) radiotherapy and 3/193
(2%) no treatment. When summarizing the type of treatment related to age, in
total 84/248 (34%) patients were managed according to the guideline.

Surgical treatment of lip tumor was used for 208/248 (84%) patients whereas
36/248 (15%) patients received radiotherapy. In four cases no treatment took
place because the patient withdrew cooperation due to age or other illness.

Of the 208 surgically treated patients we investigated whether frozen section
examination of the surgical margins had taken place as prescribed in the guide-
lines. In 92 (44%) of these patients this examination was performed; in 108 (52%)
patients, however, the surgical margins were studied only at time of definitive his-
topathologic examination. In 8 (4%) patients information on both topics was
lacking (Table 0).

A group of 36 patients underwent radiotherapy. The updated guideline ad-
dressing quality, dosage and fractionation of radiation was available from 1 January
1994. Of the 18 patients who were treated after that date, seven (39%) were
treated according to the specific guideline (Table 6). When radiotherapy was given,
in all cases the diagnosis was confirmed by histology beforehand.
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Table 6 Relationship between type of treatment modality according to the guideline versus tumor size
(IINM classification) of the lower lip malignancy.

Tumor size (TNM classification)

Type of treatment Tis T T2 T4 Total
Surgery 8 187 11 2 (208)
excision: SM+ FS+ 87 41% 3 14% 2 100% 92
excision: SM+ FS- 6 50% 94 44% 8 38% 108
excision: SM- FS- 2 17% 6 3% 8
Radiotherapy 3 23 10 (30)
conform guideline 3 2% 4 19% 7
not conform guideline 3 25% 20 9% 6 29% 29
No treatment 1 8% 3 1% “
Total 12 100% 213 100% 21 100% 2 100% 248

SM = examination of surgical margins

FS = examination of frozen section.

+ indicates that the procedure was performed

- indicates that the procedure was not performed.

Follow-up

Our evaluation of the follow-up in the first three years following treatment
showed that in the first year, 26/248 (10%) of the patients were monitored ac-
cotding to the guideline, whetreas 151/248 (61%) patients showed for follow-up
with a frequency ranging from three-five times per yeat. In the second year 20/248
(8%) patients underwent follow-up in accordance with the guideline, whereas
116/248 (47%) patients underwent monitoring two to three times pet year. In the
third year 39/248 (16%) patients were followed-up according to the guideline and
in 100/248 (40%) patients the control took place once or twice a yeat.

Table 7 presents the summarized compliance with each separate guideline in

the studied population.

Discussion

The aim of this study was to establish to what extent a group of 248 patients with
SCC of the lower lip were investigated and treated in accordance with a mutually
agreed, multidisciplinary determined regional guideline. To this end, data on the
most important items of the guideline were collected and analyzed. It should be
noted that the absence of specifically required data in the medical record does not
necessarily mean that that particular investigation or action had not taken place.
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Table 7. Comspliance with the guidelines in the studied papulation.

Guideline Compliance
Total number of patients 310
Documentation

1. Complete documentation of diagnosis and treatment 248/310  (80%)

Diagnosis
2. Inspection and palpation documented 102/248  (41%)
3. Lip sensibility 9/248  (4%)
4. Type of biopsy (incisional/ excisional) unspecified*
Staging
5. Size of tumor unspecified**
6. Neck data 173/248  (70%)
7. Chest X-ray 65/248  (26%)
Treatment
8. Age guideline 33/193 >60 yeats + 51/55 <60 yeats = 84/248  (34%)
9. Frozen section used in surgery 92/208  (44%)
10. Radiotherapy guideline available and followed 7/18  (39%)
Follow up
11. Fitst year 26/248  (10%)
12. Second yeat 20/248  (8%)
13. Third year 39/248  (16%)

*  type of biopsy based on size of tumor in cm
** size of tumor in cm

The amount of data on inspection and palpation of the primary tumor and inves-
tigation of the neck increased with increasing size of the tumor (Table 4). Assess-
ment of lip sensibility was only sporadically performed. This information is im-
portant for assessment of possible perineural spread that, independent of tumor
size, can occur and may influence the course of additional diagnosis and treatment.
As the majority of the lip malignancies comprised T1 type tumors (86%), and a
small tumor is considered a less serious threat, this might explain why compliance
with the guideline was low.

Additional imaging study was limited to the pretreatment chest X-ray. This X-
ray is made in patients with SCC of the upper respiratory and digestive tract be-
cause survival rate can be unfavorably influenced by the occurrence of a second
primary, for example in the lung.!820 Literature, however, suggests that annual
screening is of little benefit, in view of the limited number of patients with second
primary lung cancer and the small percentage of patients eligible for curative surgi-
cal treatment.?l. 22 A TINOMO SCC of the lower lip, where T1 is a malignant tu-
mor measuring 2 cm or less (see Table 3), NO indicates no regional lymph node
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involvement and MO indicates no distant metastasis, 12 rarely results in haemato-

genic metastasis to the lung before lymphatic spread has occurred. The question
arises whether this routinely performed X-ray is superfluous in the diagnostic
workup of patients presenting with a TINOMO lip cancer and should, therefore, be
deleted from the guideline in the future.!> 19,23

The cornerstone of the diagnosis remains the biopsy. Despite the fact that the
guideline stipulates that, ‘depending on the recorded tumor size in centimeters an
incisional or excisional biopsy should be conducted’, it appeared from the medical
records that generally only the T-stadium was recorded and not the actual size in
cm. This was our rationale, to classify the type of biopsy according to the T-
classification rather than according to the actual size of the tumor. Although a T1
may measure <0.5 cm, it can also be as large as 2cm in diameter which means that
no valid analysis could be made of the type of biopsy performed in relation to
tumor size. However, when dealing with T2 tumors, no excisional biopsy should
have been performed. Thus, in our opinion, it should be recommended that the
exact dimensions of the primary tumor be more precisely recorded and that the
excisional biopsy be reserved for tumors <0.5 cm, as prescribed in the guideline.

The recommendation that patients aged <60 years should preferably be surgi-
cally treated and older patients preferably undergo radiotherapy was partly fol-
lowed. Patients >60 years were mainly (81%) surgically treated. As 15 hospitals
have to refer their patients for radiotherapeutic treatment, together with the time-
consuming nature of radiotherapy versus one-time surgical intervention, this may
have led to a preference of surgery over radiotherapy in the older patients as well.

Frozen section examination of the surgical margins is important to evaluate if
a radical procedure was carried out, e.g. whether an additional resection was per-
formed during the same session. In the absence of this investigation, as was the
case in 116 (56%) patients in our study, the presence of non-free surgical margins
can lead to a later re-resection as well as to postoperative radiotherapy that could
otherwise have been avoided.

Follow-up was seldom conducted in accordance with the guideline. The ex-
pectation that patient cooperation decreases over time!® was not confirmed in the
present study. In view of the fact that a local recurrence and/or neck metastasis
generally occurs in the first 2-3 years after treatment of lip malignancy?? it is es-
sential that follow-up takes place at least during the first 3 years. It is important to
keep records of both the patient’s compliance and the role of the medical organi-
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zation with regard to the adherence to the follow-up guideline such that adequate
corrections can be made quickly if required.

The adherence to the guideline is monitored during the oncology meetings
together with the external consultancy team. It is difficult therefore to justify “in-
appropriate practice”. In contrast, in case of deviation from a standard, strict crite-
ria are violated and enforcement is more likely to follow.>

The overall adherence to the guideline varied between 4-80% (Table 7). This
is a disappointing result that requires critical examination. The treating physician
either consciously deviates from the guideline without reporting the rationale for
this, is not sufficiently informed about the guideline, or does not consult it. What-
ever the case, it appears that control i.e. monitoring to ensure application of the
guideline is necessary. Grimshaw and Russell described the criteria on which valid
clinical guidelines should be based; they also reported that a scheduled review of
the guideline, such as in the present study, is necessary.6

SCC of the lip is a relatively rare tumor. In the present study its incidence was
3.1/1 male inhabitants and 0.4/1 female inhabitants, but incidence can vary per
region. Despite the relatively small number of lip malignancies various specialities
e.g. general surgery, oral and maxillofacial surgery, ENT surgery, plastic surgery,
radiotherapy, dermatology are involved in the examination and treatment. Both
the rarity of a lip tumor and the number of disciplines involved may explain the
low level of compliance and emphasize the need to achieve maximum uniformity
in diagnosis, staging and treatment.

Although it is reported that there is better compliance for higher incidence
tumors (e.g. breast cancer) the risk still remains that compliance does not occur in
accordance with this guideline.?* It is therefore recommended that, especially for
rare tumors, the management be centralized in specialized institutions to maximize
control over guideline implementation and to minimize the number of specialties
involved.

The CCCN has a regional function. It is well known that nationally developed
standards and consensus statements generally have more limited acceptance and
influence than regional or local guidelines.!. ¢ In the present study, evaluating the
use of a regional guideline in which representatives from all hospitals were in-
volved in its design, a good level of implementation may be expected. The results,
however, indicate that this assumption is not always justified. To improve the mo-
tivation of the treating physicians it is important that they recognize the basic ra-
tionale behind and the consequences of patient management according to the
guideline. Moreover, the recommendation to incorporate ‘specific reminders’
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during the ongoing interdisciplinary discussions should be considered in order to
increase the level of implementation.?% 26 This may especially be important when

dealing with infrequent malignancies.

In all of these arguments it is essential that guidelines be easily translatable to

the daily clinical practice,3 27 be easily accessible for the user and should be avail-
able in a quick and efficient manner. The incorporation of the guideline within an
electronic patient record may help to achieve this, particularly with the increasing
use of desktop electronic systems for the storage of medical records.
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Abstract

The results of radiation therapy, both as a single treatment modality and after
microscopically irradical surgery for squamous cell carcinoma 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 aesthetic result and functional morbidity are
evaluated. Referral patterns are discussed, and the need for a multidisciplinary
treatment protocol is emphasized.

Introduction

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.! Most of these cancers
are squamous cell carcinomas, and the lower lip is involved in 90% of cases.> 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 combination with
alcohol consumption. 5

The treatment modalities for cancer of the lip are surgery, radiotherapy and the
combination of the two.6-8 T1, T2 and T3 carcinomas can be successfully treated by
surgery or radiotherapy alone.% 10 Advanced primary cancer (T4) requires a planned
combination of surgery and radiotherapy.” ! In a T4NO tumor, elective treatment of
the neck is indicated, consisting of radiotherapy or selective neck dissection (or both).
A therapeutic neck dissection (N+) is always followed by irradiation, except for cases
with a single positive node, less than 3 cm in the first echelon, without extracapsular
spread i.e., 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 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.
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Patients and Methods

During the period from January 1, 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,
07 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 Internationale Contre le-
Cancer tumor node metastases classification.!? Our study involved 55 T1NOMO
cases, 26 T2NOMO cases and 4 T3NOMO 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 treatment (1-10 days).

According to the different treatment methods, the total set of 85 patients was
divided in 2 groups, each of which was further divided in 2 subgroups each (Table 1).

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) (Fig. 1).

Table 1 Division of 85 patients according to different

treatment methods
Subgroup Treatment n
1A EBRT 54
1B BT 12
2A surgery/EBRT 15
2B surgety/BT 4
Total 85
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Figure 1

The arrangement of Iridinm  needles
(afterloading interstitial brachytherapy)
Jor treatuent of squarons cell carci-
nora of the lower lip.

Group 2 (19 patients) received combined treatment, which consisted of surgery
followed by EBRT (subgroup 2A; 15 patients) and 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 postoperative 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 (RBE) among
the several beam qualities, it can be said that a total dose of 5100 cGy administered 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 6000 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 with T2
lesions and 1 patient with a T3 lesion. In each case, the total dose applied varied
between 5100 and 5400 cGy, which was administered in a total number of 17 or 18
fractions at 300 cGy per fraction per day, 5 days per week. A 1-1,5 cm area around
the tumor was included to establish a sufficient field size.

The 12 patients in subgroup 1B (BT), each of whom had carcinoma 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.
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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 pre-treatment calculated dose rate was applied. The mean
calculated dose rate was 63.54 cGy per hour. The total dose used for BT varied
between 6000-7000 cGy (mean 6162 c¢Gy; median, 6450 c¢Gy). 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 aesthetic and functional result survey was carried out, including
evaluation for early and late cosmetic results and functional morbidity. The early
results reflected the post-radiation effects appearing 0-4 weeks following radiation;
the late results reflected the long-term cosmetic and functional effects, evaluated 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 zild or moderate 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 number (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 disturbance 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 lip cancer was recorded when it had been
demonstrated by autopsy.

44



Results

Etiologic factors

Causal factors were recorded in 53 cases (62%). Of the patients in these cases, 12
were known to be non-smokers, 26 admitted 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 i.e. sun exposure was not adequately recorded.
However, the post treatment evaluation of the 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 (84%) multidisciplinary pre-treatment 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 T1 lesions, but the local control rate decreased for the T2 lesions
(12/15; 80%) and even more so for T3 lesions (1/2; 50%0).

Table 2 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

Table 2 Recurences/ metastasis after excternal beam radiotherapy only

T stage Recutrences/ Total dose (cGy) to Date of recurtence/ Death
metastasis ptimary tumot/fractions  metastasis (tnonths)
2 rec 5400/18 10.5 1
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, I = intercurrent
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repeated radiotherapy (1), a surgical procedure (2) or a combination of both
treatment 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 1 patient in subgroup 1A who developed a regional lymph node
metastasis without a local recurrence. This patient initially received 5400 cGy in 18
fractions for a TINOMO 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 1B 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 two 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 reactions, 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 Table 3 and 4. No patients of subgroup 2B were involved in the late
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Table 3  Patients excperience of finctional and esthetic results.

Subgroup
Late cosmetic and functional EBRT BT surg/EBRT
morbidity evaluation 27/85 n=19/54 n=3/16 n=5/15
n % n % n %
Satisfied with esthetic appearance 17 89 3 100 5 100
Sensation
Numbness 6 32 0 0
Pain/burning 1 5 0 0
Discomfort (n.o.s.) 1 5 1 33 2 40
Dryness 10 53 2 67 2 40
Function
Mouth opening limited 0 0 1 20
Spilling of fluid 3 16 0
n.0.s. = not otherwise specified
Table 4 Doctors evaluation of finctional and esthetic results.
Subgroup
Late cosmetic and functional (1A) EBRT (1B) BT Surg/EBRT
motbidity evaluation 27/85 n=19/54 n=3/16 n=5/15
n % n % n %
Esthetics
Teleangiectasia 1 5 0 0
Atrophy 4 21 0 0
Scatring/Fibrosis 2 11 0 4 80
Sensibility
Hyperesthesia 1 5 0 1 20
Hypoesthesia 6 32 0 2 40
Anesthesia 1 5 0 0
Motor response
Abnormal function 4 21 0 1 20

morbidity survey. In one patient of subgroup 2A, the treatment resulted in limited
mouth opening, most likely because of the surgical intervention.

Table 4 shows the results of the objective evaluation by a surgeon and a
radiotherapist. Although in many cases an abnotmal esthetic appearance was
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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 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%. Locoregional control, measured as
freedom from recurrences and/or metastasis, was achieved in 80 (94%) of 85
patients; when correction was made for the 12 patients which could not be contacted,
a locoregional control figure of 68 (93%) 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 intra-oral
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 the 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.® 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 a
squamous cell carcinoma of the lip.15.16.17

During the post treatment 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
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activities over a long period of time (10-38 years). This finding supports the
importance of exposure to sunlight as 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 non-surgical
discipline, a relatively large number of the patients were treated with radiation therapy
only. Clearly there was a lack of sufficient multidisciplinary pre-treatment planning,
which resulted in inadequately structured decision-making between the different
treatment modalities.

For smaller lip carcinomas (T'1, T2, T3), surgery or radiotherapy alone gives
good cure rates. The treatment of choice should ideally be determined by the location
and the 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 evaluation and an overall shorter treatment period. There is no potential
oncogenic effect with surgery in comparison with radiotherapy. In case of a
recurrence or a second primary tumor in the same area, radiotherapy is still available.
A sutgical procedure with the need for wide matgins may cause a functional and/or
cosmetic deficit. However approximately 25-30% of the width of the lip can be
removed without necessitating reconstructive surgery.

Radiotherapy may have a better cosmetic and functional outcome for the
treatment of T2 and T3 lesions; however, one has to accept the transient but
annoying side effect of mucositis.! 1820 EBRT requires approximately 18 treatments
at regular intervals 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 3-5 days in a radiation-protected room.?!-26

BT was applied when a primary tumor with a relatively small volume (1-2.5 cm)
was being dealt with at a distance from the oral commissure. The decision as to
whether EBRT or BT was applied was mainly determined by the preference 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 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
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of ruling out residual disease. Similar findings and recommendations have been
reported by Cruse.!8

All 4 local recurrences occurred in the EBRT subgroup (1A), and all developed
within one 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.® ¢ 27. 28 In our view this illustrates the need for a
multidisciplinary approach to treatment planning,

The 2 patients who developed second primary tumors belonged to the
combined treatment (sutgery/EBRT) subgroup (2A); in one of these patients the
second primary developed after 7 years, and in the other the second primary tumor
developed after 11 years. An iatrogenic cause for the development 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.?? 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 group (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 consequent 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 36 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.
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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.

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

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 T1-3NOMO cases.
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Abstract

Purpose

Retrospective evaluation of the treatment results of CO; laser evaporation for 27

cases of leukoplakia of the lip.

Patients and Methods

The data were derived from 23 patients who presented with leukoplakia of the
lower lip during the period 1978-1996. Four patients developed a second primary
leukoplakia of the lip resulting in 27 cases of leukoplakia.

All lesions were treated with a COz laser equipped operation microscope and

micromanipulator.

Results

Short-term evaluation showed complete epithelialisation four weeks after CO:2
laser evaporation; there was minimal scar formation and no subsequent interfer-
ence with normal lip function. During long-term evaluation, four recurrences
(14.8%) were diagnosed which developed between 5 and 31 months after treat-
ment; these were retreated with CO; laser evaporation.

There was no development of squamous cell carcinoma in the CO; laser

treated area.

Conclusions

Selective removal of affected epithelium with minimal damage to surrounding
structures is possible using CO; laser evaporation, followed by excellent wound
healing and good functional result. Treatment can be performed under local an-
esthesia on an outpatient basis. The recurrence rate is low compared with the re-
currence rate after surgical excision.

Therefore, CO; laser evaporation is considered a reliable and effective treat-
ment modality for leukoplakia of the lip.
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Introduction

Oral leukoplakia is a dinical diagnosis and is considered to be a premalignant lesion
because there is morphologically altered tissue in which a malignancy is more likely
to occur than in its apparently normal counterpart! In 1978 the World Health
Organisation defined oral leukoplakia as “a white patch or plaque of the oral mu-
cosa that can not be characterized clinically or pathologically as any other dis-
ease”’;? since then several amendments to this definition have been proposed.3 4
Recently, leukoplakia was redefined as “a predominantly white lesion of the oral
mucosa that cannot be characterized as any other definable lesion; some oral leu-
koplakias will transform into cancer”. ¢

The overall risk of malignant transformation (~5%) is related to the clinical
and histological classification, and the localization of the lesion. Factors associated
with an increased risk (>5%) of malignant transformation of a leukoplakia are
gender (female); duration (years); idiopathy of the lesion; location (sites at risk:
borders of the tongue, floor of the mouth and lower lip); clinical aspect (non-
homogeneous); and presence of Candida Albicans and epithelial dysplasia on his-
tological examination. Although dysplasia (with a five-fold increased risk com-
pared with non-dysplastic lesions) is the most important predictor of malignant
transformation, this does not necessarily mean that cancer will develop only in a
dysplastic lesion. Even leukoplakia without dysplasia may transform into squam-
ous cell carcinoma.6-15

Because leukoplakias of the lower lip have an increased tendency to malignant
transformation, these lesions should be treated at an early stage. For this treatment
a method should be used that is well tolerated by the patient and gives the best
results possible as far as eradication of the lesion, wound healing and functional
repair is concerned. Theoretically, use of the COx laser appears to be such a
method.16-19

The intrinsic property of the COs-laser light is determined by its wavelength
of 10.6 pm, being strongly absorbed in water. Tissue cells contain a large amount
of water and the laser subsequently causes evaporation and cell membrane rup-
ture.!6-18 There is a relatively bloodless field secondary to the coagulation of
smaller blood vessels which enhances depth observation. Due to this property,
superficial epithelial lesions can be selectively removed with minimal damage to
surrounding tissues. The treatment can be performed under local anesthesia on an
outpatient basis. Because the inflammatory response is relatively small, there is
only mild postoperative pain and minimal edema. Wound healing occurs by sec-
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ondary epithelialisation with minimal scarring, which is essential for optimal lip
function after treatment.!6: 17 1% 20 The elastic properties of the lip are better pre-
served after CO; laser surgery than after surgical excision.?!: 2 When using a CO»
laser for oncological indications, there is no increased tendency to airborne and
lymphatic or haematological spread of malignant cells, and no risk of inducing

malignant tissue changes.!”. 19

Therefore, in the Department of Oral and Maxillofacial Surgery at the Gro-
ningen University Hospital, evaporation with the CO; laser has been used for the
treatment of oral leukoplakia since 1976. We report here our experiences with the
laser in the treatment of leukoplakias of the lower lip.

Patients and Methods

During the period 1978-96, 23 patients were treated for leukoplakia of the lower
lip using CO; laser evaporation. The group comprised 20 men (mean age 64.8
years, range 51-83 years) and three woman (mean age 78.3 years, range 70-86
years).

Patients were referred from various disciplines; this referral pattern was ana-
lyzed. Of the 23 patients, 16 were surgically treated for a lip carcinoma prior to
laser treatment of the leukoplakia. In these latter patients, the malignancy was con-
sidered an additional indication to treat the leukoplakia.

Complaints attributed to the leukoplakia, and etiological factors such as out-
door occupation, friction, and the use of tobacco and alcohol were recorded.

In all cases an incisional biopsy was taken before the COz laser treatment.

The leukoplakia was staged with regard to site, dimension, clinical aspect and his-
tological classification, i.e. the degree of dysplasia. The number of histopathologi-
cal features of epithelial dysplasia were scored according to 4 categories: no dys-
plasia, mild dysplasia, moderate dysplasia and severe dysplasia including carcinoma
in situ.5 6

Three laser systems have been used, all equipped with an operation micro-
scope (Zeiss Opmi I) and a matching micromanipulator (Figure 1). Initially we
used a Sharplan 791, then a Cavitron 33A, followed by our current system the
Sharplan 1025 CO; laser. A defocused laser beam with a spot size of about 1 mm
and output power of 8-10 watt was used.
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Figure 1

Photograph of the CO, laser unit,
equipped with the operation microscope
and the micromanipulator.

All cases were treated with COz laser evaporation. The treatment was carried out
under local anesthesia and was performed by one surgeon on an outpatient basis.
Postoperatively, the amount of analgesics used for pain management was re-
corded.

A follow-up examination was carried out 4 weeks postoperatively, 3 months
after treatment and on a long-term basis (every 3 months until January 1998, or
until death of the patient).

During follow-up the clinical aspect of the lip, and the amount of scarring
and impairment of lip function were analyzed. The incidence of recurrence of
leukoplakia and the elapsed time until the recurrent lesion was diagnosed were
recorded, as was the development of a second leukoplakia of the lip. A second
primary leukoplakia is considered to be a lesion, histologically corresponding with
the first lesion (although with a variable degree of dysplasia), which develops in a
different area of the same structure. In contrast to a recurtent lesion, a second
lesion has to be separated from the first lesion by an area of normal healthy tissue.

Results

Patients and leukoplakia

Of the 23 patients, four developed a second primary leukoplakia resulting in a total
of 27 cases of leukoplakia. Most of the patients (74%) were referred by medical
specialists (general surgery seven; plastic surgery two; oral and maxillofacial sur-
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gery six; dermatology two) while in three cases (13%) patients were referred by a
dentist and another three (13%) were referred by general practitioners.
In the present study there was an 87% male predominance for the develop-

ment of a leukoplakia of the lip.

An outdoor occupation was registered for 11 patients; for the remaining 12
this information was not available. Sixteen patients were smokers with a mean
consumption of 17 (range 5-25) cigarettes per day for at least one year; there were
three non-smokers and no information was available for four patients. Alcohol
consumption was generally mild: a social alcohol consumption (1-2 units per day)
was recorded for 19 patients; one patient refused alcohol intake and three patients
reported a daily alcohol intake of three or more units. No frictional cause of leu-
koplakia was demonstrated. One case was diagnosed as idiopathic leukoplakia.

Of the 27 cases, only three reported complaints attributed to the leukoplakia
consisting mainly of mild pain (i.e. irritation). Because of the minor discomfort, in
12 cases the duration of the lesion was reported as unknown, in three cases less
than three months, in six cases less than six months, in four cases 6-12 months,
and in two cases the duration of the lesion was more than 12 months.

Sixteen lesions measured less than 2 cm, 10 lesions 2-4 ¢cm, and 1 lesion 4-6
cm. All but three lesions were clinically classified as homogeneous; the other three
leukoplakias showed a non-homogeneous verrucous aspect.

The histology of the leukoplakia was classified. Acanthosis was present in
14/27 cases, hyperorthokeratosis in 12/27 cases and hyperparakeratosis was ob-
served in 9/27 cases.

Of the 27 cases, 14 had no dysplasia, eight had mild dysplasia and three had
moderate dysplasia; in two cases a carcinoma in situ was diagnosed (Table 1).

During follow-up of the 16 patients surgically treated for lip carcinoma, in
seven the location of the leukoplakia corresponded with the location of the earlier
malignancy; leukoplakia developed 3 to 238 months (mean 50.9 months) after

Table 1 Re/ation between clinical aspect of the leukoplakia and the coresponding degree of dysplasia’.

Degree of dysplasia

Clinical aspect Total
None Mild Moderate Severe

Homogeneous 12 8 2 2 24

Verrucous 2 0 1 0 3

Total 14 8 3 2 27

Walues are numbers of cases.
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treatment of the carcinoma. In 14/16 patients there was a homogeneous leukopla-
kia and in two patients a non-homogeneous verrucous type lesion was diagnosed.
Histology of these 16 patients showed no dysplasia in seven, mild dysplasia in
seven and moderate dysplasia in two patients.

The use of non-opiate analgesics was generally sufficient to manage postop-
erative pain.

During the early follow-up period (0-3 months) complete epithelialisation was
observed within four weeks after treatment in 25/27 cases; in two cases delayed
healing (six and nine weeks) was noted. At three months, clinically no abnormality
ot dysfunction of the lip was observed. No scarring was seen in 23/27 cases while
in four cases only minimal scarring was noted without interference with lip func-
tion. Overall, the patients were satisfied with both the functional and aesthetic
results.

During the follow-up petiod, 6/23 patients died, free of leukoplakia, due to
intercurrent disease; their follow-up period ranged from 3 to 56 months (mean
18.5 months). Because of other diseases, two patients were unable to attend a re-
call visit; their follow-up period was limited to 6 and 14 months, respectively. The
mean follow-up period of the remaining group of 15 patients was 75.6 months
(range 12-192 months).

Long-term (> three months) evaluation showed that four patients had a sec-
ond primary leukoplakia, which developed three to seven months (mean 5.3
months) after treatment of the primary leukoplakia.

In 4/27 cases (15%) a local recurrence of the leukoplakia was diagnosed;
these recurrences developed 5, 19, 29 and 31 months (mean 21 months) after laser
treatment of the primary leukoplakia.

All four recurrences were diagnosed in the patient group treated for squamous cell
carcinoma of the lip prior to the leukoplakia.

In this recurrence group, all four primary leukoplakias presented as a homo-
geneous lesion; in three cases the lesion measured 0-2 cm and in one case 2-4 cm.
Three of these cases had mild dysplasia and one case had a moderate degree of
dysplasia.

Compared with the primary lesion, one case showed a corresponding degree
of dysplasia in the recurrent lesion, while in two lesions there was a decrease and
in the other an increase in dysplasia. There was no difference in size between the
primary and recurrent leukoplakia (Table 2).
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Table 2 Relation between the primary leukoplakia and recurrent lenkaplakia with regard to the size and
dlinical aspect of the lesion, and the degree of dysplasia.

Primary leukoplalcia (size, cm)  Recurrence of leukoplalkia (size, cm)

0-2 2-4 0-2 0-2 0-2 2-4 0-2 0-2
Clinical aspect  hom hom hom hom hom hom vert hom
Dysplasia mod mild  mild mild mild mild  mod none

hom = homogenous, mod = moderate, verr = vetrrucous

All recurrences were retreated by CO: laser evaporation; during the follow-up
period (mean 56.8 months; range 13-147 months) no recurrent leukoplakia was
observed.

There was no development of squamous cell carcinoma in the laser treated

area during the entire follow-up period.

Discussion

Proper evaluation of a white lesion of the vermilion border of the lip requires
careful etiological, clinical and histological diagnosis. If a leukoplakia associated
with risk factors is diagnosed, treatment is indicated. First of all etiological factors
should be eliminated.

Treatment with retinoids, vitamin A, béta carotene and topical application of
bleomycine are not yet routine treatment modalities; these treatments generally
have temporary effect and should only be given within a clinical trial setting with a
careful follow-up and due attention for potential side-effects.??

Surgical excision (scalpel), cryosurgery and COz laser evaporation can be used
for treatment of leukoplakia with good cure rates. The advantage of an excision is
that it allows histological examination of the whole specimen. In the presence of a
larger lesion (>1 c¢m), however, the drawbacks include the need of reconstruction,
cicatrisation, loss of function and a poor aesthetic result. The recurrence rate after
surgical excision ranges from 10 to 35%.24 25

For cryosurgery less tissue damage is claimed. However, depending on the
probe temperature and application time, the occurrence of cryonecrosis is difficult
to monitor resulting in the risk of over- or undertreatment. Postoperative morbid-
ity includes severe postoperative pain and prolonged wound healing. The recur-
rence rate after cryosurgery ranges from 13 to 25%.2526
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In contrast to surgery and cryosurgery, CO2 laser surgery can be used for both
excision of the lesion and for selective evaporation of the affected epithelium
(Figures 2 and 3). In 1983 we reported the results of CO3 laser evaporation of
superficial lesions of the oral mucosa in 54 patients.!¢ Since then, CO; laser evapo-
ration has proven to be an effective therapy for the treatment of oral premalignant
lesions.16. 17,19, 25, 27-31 'The local recurrence rate of CO; laser surgery is reported to
range from 6 to 22%;6. 16,25, 27,28 the recurrence rate in the present study was 4/27
(15%). When comparing our recurrence rate with that reported after surgery and
cryosurgery, this is an acceptable result.t: 2428 In our patient group there was no
correlation between the risk factors and the recurrence of leukoplakia.

In the present study, the incidence in males (87%) was high and may be cor-
related with a greater involvement of etiologic factors such as more smoking and
an outdoor occupation. In all cases the leukoplakia was located on the lower lip;
the everted aspect of the lower lip has a larger area of exposure to sunlight than
the corresponding upper lip. For patients with an outdoor occupation, this larger
area of exposure may explain why the lower lip is more often involved in
(pre)malignant disease.

Short-term follow-up after CO3 laser evaporation showed excellent wound
healing while during long-term follow-up no interference with normal lip function
was observed (Figure 4).

The homogeneous type of leukoplakia of the lower lip (in this study 24/27) is
usually asymptomatic and most patients therefore tend to wait (patient’s delay)
before secking professional care. Despite this type of delay, in our study only 2/4
patients presented with a leukoplakia with severe dysplasia and/or carcinoma in
situ.

All four recurrences were successfully retreated by COz evaporation. The
finding that 2/4 recurrences developed in the second primary leukoplakia supports
the necessity of long-term follow-up.

A non-homogeneous aspect of leukoplakia and dysplasia are both signs of an
increased risk of malignant transformation. Of the total group of 27 lesions, there
was one recurrent lesion which had both risk factors; 2/27 showed a non-
homogeneous verrucous aspect, but without dysplasia. Of the homogeneous le-
sions 8/24 presented with mild dysplasia, 2/24 with moderate dysplasia, and 2/24
with severe dysplasia (Table 1). According to the literature, the increased risk of
malignant transformation of leukoplakia of the lip may range from 8 to 25%.32 33
In the present study, 15 lesions had an increased risk factor (3 verrucous lesions,
12 lesions with dysplasia) while no malignant transformation after COa laser
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Figure 2

Photograply of the lower lip, inmedi-
ately after treatment of lenkoplakia
with CO, laser evaporation.

Figure 3

Histological inwage of the area, as in
Figure 2 treated with CO, laser evapo-
ration; there is a gone of selective tissue
renoval. (Magnification = > 40)

Figure 4

Photograpl of the sanse lip as shown in
Figure 2, six months after CO, laser
Freatment.

treatment was observed. A cautious conclusion could be that CO; laser evapora-
tion is an effective prophylactic treatment for malignant transformation of leuko-

plakia of the lower lip.
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In summary, the advantages of CO» laser evaporation for treatment of leukoplakia
of the lower lip are that it allows controlled selective removal of affected epithe-
lium followed by excellent wound healing without functional or cosmetic distur-
bances of the lip, and low postoperative morbidity; the low recurrence rate
(14.8%) in our study is favorable compared with the reported recurrence rate after
surgery or cryosurgery. In addition, larger and multifocal lesions can be treated in
several sessions under local anesthesia on an outpatient basis.

That use of COxz laser evaporation precludes histological examination of a
specimen was previously considered an important disadvantage. However, after
careful diagnosis, including one or even more incisional biopsies and a meticulous
long-term follow-up, this method has proven to be a highly reliable treatment.
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Abstract

Objectives

To evaluate the role of frozen section margin examination in the surgical man-
agement of squamous cell carcinoma of the lower lip.

Materials and Methods

Frozen section examination of the resection surfaces of 131 consecutive patients
surgically treated for squamous cell carcinoma of the lower lip during the period
January 1980 until January 1999 were reviewed.

When invasive carcinoma or carcinoma in situ was present at the resection
surface, the margin was defined as positive and re-resection was performed.

Results

A positive margin during the surgical removal of the lip tumor was seen in 18/131
(14%).
In 8 patients (6%) a local recurrence developed.

Conclusions

Frozen section examination for margin assessment in the surgical treatment of lip
cancer is a reliable technique to control the radicality of the procedure; the indica-
tion for a secondary surgical procedure or postoperative radiotherapy can be re-
duced. However, a tumor free resection surfaces does not guarantee that local

recurrence will not occut.

Introduction

Cancers of the lower lip are almost exclusively squamous cell carcinomas
(SCCLL). These tumors are primarily treated either by surgical excision, radiother-
apy or a combination of these modalities.!-¢

Well-controlled, radical excision of the tumor is most important when surgery
is employed. Literature reports that obtaining clear surgical cut surfaces of the
margin, which largely depends upon eradicating the tumor as well as all of its mi-
croscopic extensions will result in better local control of malignant disease.”!!
Although a clear surgical margin does not guarantee that local recurrence will not
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occur, it has been shown that involved surgical margins imply an increased risk of
local recurrence and subsequently have an adverse effect on survival of patients
with lip carcinoma.l. 8 10-16

A margin of 5 to 10 mm of healthy appearing tissue is generally accepted
when surgically removing a lip cancer.36. 11 However, resection of the visible and
palpable tumor mass including a wide margin does not always result in radical
removal% 17, 18 If| despite wide removal, frozen section analysis shows that the
resection margin is not clear of malignant disease, re-excision should be performed
and the new margin submitted for additional frozen section evaluation until a clear
margin is obtained.* 7 It is therefore that frozen section analysis for peroperative
margin assessment has become a valuable intra-operative guide in the management
of SCCLL as it allows the surgeon to make an instant therapeutic decision which
may prevent surgical reintervention or postoperative radiotherapy.!2 19-25

Apart from margin examination, frozen section is a most valuable tool to
confirm the presence of malignant disease which has important implications for
the further management of the patient with a malignancy.

The purpose of this retrospective study was to establish the value of intraop-
erative frozen section examination for margin assessment in the surgical treatment
of primary SCCLL. The impact of margin status on local recurrence was analyzed.

Patients and Methods

The medical records of 131 consecutive patients diagnosed with a primary SCCLL
were retrospectively reviewed. The patients were treated at the Department of
Head and Neck Surgery and at the Department of Oral and Maxillofacial Surgery
of the University Hospital Groningen during the period January 1980 until De-
cember 1998. All patients underwent surgical treatment including frozen section
examination of the resection surface of the margins. Patients who received adju-
vant radiotherapy and patients diagnosed with a second primary SCCLL were ex-
cluded from this study.

The study population included 115 men and 16 women. The mean age was 64
years, median 65 years (range 30-92 years) (Figure 1). The clinical tumor stage was
assigned retrospectively according to the 1997 American Joint Committee on Can-
cer staging system, which corresponds with the UICC classification (Table 1). The
surgical procedure consisted of a full thickness wedge-excision in 122 patients and
a rectangular excision in 9 patients.
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Figure 1 The ag distribution in decades of 131 patients with a SCCLL.

Table 1 Distribution of (INM of SCCLL in 131

patients.
TNM classification Patients (n) %
TINO 119 91
T2 6 5
T3 3 2
TINI1 2 1
T2N2b 1 1
Total 131 100

The reports of the frozen section analysis with regard to the cut surfaces of both
resection margins (full length, full thickness) were carefully reviewed. A distinction
was made between a margin either positive or negative for tumor involvement. A
surgical margin was classified as positive when there was carcinoma in situ or inva-
sive carcinoma in the plane of the resection surface.

In this study, the presence of dysplasia at the resection surface was analyzed
separately in this study as was a “close” margin i.e. tumor within 5 mm of that
resection surface. Neither of these was considered as a positive margin in our pa-

tient group.
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In case of a tumor positive margin on frozen section analysis, immediate re-
resection during that same surgical procedure was performed. The wound was
closed after a negative margin was confirmed.

When dysplasia was present at the margin, re-excision or CO; laser evapora-
tion were used at a later stage as the treatment of choice versus close observation.
Patients with a close margin preferably underwent observation.

The corresponding final histopathology report on paraffin section was re-
viewed and compared with the result of frozen section examination.

Tumors were classified as well differentiated, moderately differentiated,
poortly differentiated or undifferentiated (Table 2).

The mean follow up of the 131 patients was 6.5 years, median 5.8 years (range 3-
236 months).

The incidence of a local recurrence was recorded. A patient was designated as
having a local recurrence if another lip cancer developed within 5 years after hav-
ing been treated for a prior lip cancer and within 2 cm of that primary site.1,26

It was determined whether the patients who developed a local recurrence had
a positive margin, close margin or dysplasia diagnosed on the frozen section
specimen during the surgical excision of the lip tumor.

Table 2 Tumor grade of SCCLL in 131 patients.

Tumor grade patients (n) %
Well differentiated 94 72
Moderately differentiated 33 25
Pootly differentiated 3 2
Undifferentiated 1 1
Total 131 100

Results

A total of 131 patients underwent a frozen section cut surface assessment of the
margins for resection during the surgical excision of the SCCLL. In 17/131 (13%)
patients, examination of the frozen sections reported a tumor positive margin. In
5/17 (29%) positive margins, both resection surfaces were involved. Of the 17

patients with a positive margin, 16 patients were diagnosed with a T1NOMO
SCCLL, and in one patient with a TANOMO SCCLL.
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Dysplasia at the margin was present in 13 patients. In 2 patients both tumor and
dysplasia were diagnosed in the frozen section specimen of the margin. A ‘close’

margin was reported in 9 patients.

Table 3 shows the histopathologic grade related to the margin status.

In case of a positive margin, immediate re-resection was employed in all 17
patients. The post frozen section treatment is summarized in Table 4.

In one patient a negative report on frozen section cut surface of the margin
was followed by positive findings of invasive tumor at the permanent paraffin
section examination.

During the follow up period 8 (6 %) patients developed a local recurrence.

Of the 17 patients with a positive matgin, 1/17 (6 %) patient developed a lo-
cal recurrence. In 7/114 (6 %) patients with a negative margin on the initial surgi-
cal removal a local recurrence developed: in 2 patients dysplasia was diagnosed, in
2 other patients a close margin. In one of the above-mentioned patients, both
dysplasia and a close margin was reported (Table 5).

The mean period of time between the surgical excision and the diagnosis of
the local recurrence was 15 months, median 12 months (range 5-35 months).

Table 3 Tumor grade of SCCLL related to frogen section margin assessment, degree of dysplasia at the
margin and a “close” margin.

Tumor grade

Total
Well Moderately  Severely = Undifferentiated
Frogen section
Free margin 86 26 2 114
Positive margin 7 8 1 1 17
Total 93 34 3 1 131
Dysplasia
Total 11 2 0 0 13
Close margin
Total 6 3 0 0 9

Table 4 Type of treatment after the report of the frogen section margin assessment for SCCLL.

Re-excision XRT CO; Observation  Total
Frogen section
Positive margin 17 17
Dysplasia 4 1 4 4 13
Close margin 1 2 6 9

XRT = Radiotherapy
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Table 5 Relation between margin status, T-stage, tumor grade, the post frogen section treatment and
developmeent of local recurrence (n=8).

Margin Margin negative
positive Dysplasial Close? Both!2nd2  Absence ofland2
Local recurtence 1 1 1 1 4
TN-stage TINO T1NO TINO TINO TINOx 2
TIN1
T2N2b
Grade well well mod. well mod. x 4
Post F.S. treatment  re-excision obs. obs. obs. no treatment

mod. = moderately

F.S. = frozen section

obs. = obsetvation

dysplasia = dysplasia at the margin!
close = close margin?

Discussion

Intra-operative frozen section was first performed by Welch in 1891 and has be-
come a widely accepted method since.’” It is well recognized that the use of the
technique of frozen section examination, apart from providing an immediate diag-
nosis of the malignancy, plays an important role in determining the extent of the
resected tumor and the adjacent margins.6 10 20 The frozen section examination
includes an assessment of the cut surfaces of both resection margins (full length,
full thickness). A distinction should be made between a margin and the actual re-
section surface. The margin in fact consists of an area of “healthy” tissue sur-
rounding the tumor which is confined by the resection i.e. cut surface. In this
study, a margin was considered positive only when there was actual tumor in-
volvement at the resection surface, although it has been reported that resection
margins containing dysplasia or margins within 5 mm of carcinoma should also be
regarded as positive.14 17

Frozen section has proven to be a reliable technique for both diagnosis of the
malignancy and for assessing the resection margin: the overall accuracy is generally
high (>90%) in patients with a T1-T3 SCCLL tumor, depending on the source and
nature of the material6 17, 2023, 27, 28 In the present study, in 1/131 patient the
finding on frozen section of the cut surfaces was reported negative; subsequently
positive tumor findings on the permanent paraffin specimen were diagnosed, re-
sulting in an accuracy rate of 99%. The material used for paraffin section analysis
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was different, more close to the tumor then the material used for frozen section
margin examination.

When treating head and neck cancer, frozen section examination for margin
assessment during tumor removal is commonly employed; when not treated ade-
quately due to anatomic limitations or other patient factors, margins involved by
tumor increase the likelihood of local failure.l. 7> 8 10, 1215, 17 Re-excision should be
performed, preferably during that same surgical session until a clear margin is ob-
tained. Obviously, re-excision at a later stage or postoperative radiotherapy is un-
comfortable for the patient and time consuming and should be avoided; length
and costs of hospitalization will thereby be reduced. Moreover, reports on the role
of additional radiotherapy differ: a relative ineffectiveness of adjuvant postopera-
tive radiotherapy is reported in such cases.% > 78,12, 17,29, 30

When treating oral squamous cell carcinoma, depending on the site of the
tumor, 1 to 2 cm of healthy appearing tissue is considered a “safe” margin to en-
sure tumor removal3 4 In our study, the clinical width of the free margin was
evaluated by palpation: a margin of 5 to 10 mm around the lip tumor was consid-
ered adequate for radical surgical excision. Despite this “safe” margin, there was a
positive resection sutface in 17/131 (13%) patients which necessitated re-excision.
This finding emphasizes the need for frozen section margin assessment in lip tu-
mor removal. The routine use of frozen section, depending on the site of the tu-
mor, however may be questionable.3!

Local recurrence after treatment of SCCLL occurred in 8/131 (6 %) of our
patients. Apart from the lower lip as subsite, factors that correlate with increased
risk of local recurrent disease include a size greater than 2 cm, depth of invasion 4
mm or more, poor histologic differentiation, perineural involvement, previous
treatment (locally recurrent tumors), and malignancies in immunosuppressed pa-
tients.l. 3234 According to several reviews, local recurrence ranges from 1.5%
(Mohs’ surgery) to 35%; the results of the present study compare favorably with
most of the published data.1.4.7-10,14,16,27, 32, 33

In the present study, all patients with a positive margin by frozen section un-
derwent an additional resection, which implicates that all 131 patients were treated
with an eventually confirmed negative margin by frozen section analysis. This
most likely explains why no differences in local recurrence rate were seen between
the patient group diagnosed with a negative margin and the patient group diag-
nosed with a positive margin. In the patients, diagnosed with dysplasia (13 pa-
tients) and a close margin (9 patients), 2/13 (15 %) and 2/9 (22 %) patients re-
spectively developed a local recurrence. The additional management of these four
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patients consisted of observation. The patients with dysplasia who were treated
with a re-excision (n=4), radiotherapy (n=1) or COz laser evaporation (n=4) re-
mained free of local disease, as did the remaining two patients who were followed
by observation. These findings suggest that both confirmed dysplasia at the mar-
gin or a close margin, neither of which were considered a positive margin in this
study, should be considered an indication for treatment.

In spite of a negative margin, local recurrence may still occur; local control of
disease is not guaranteed.!® 1! Either the margin is not truly negative or is close or
field cancerization may occur.!? Jatrogenic tumor spread by the surgical procedure
itself may also contribute to local recurrence of malignant disease.

Because there are indications for the use of frozen section examination for
margin assessment, there undoubtedly are limitations to its value. Besides the dis-
advantage of a prolonged operative time, frozen section examination can be lim-
ited by the degree of overall accuracy. Sampling of non representative tissue may
interfere with the outcome of margin assessment.% 23 2428

In ideal circumstances the quality of an Hematoxolin & Eosin stained frozen
section should approximate that of a section of routinely processed and paraffin
embedded specimen. When the appropriate cutting temperature of the submitted
tissue is not available however, artifacts may be encountered.é 24

Another source of error is a false interpretation by the pathologist including
inter-interpretation differences between pathologists. To maximize accuracy of
margin assessment, there must be an effective communication between the sur-
geon and the pathologist involved.t 7> 2> When there is any doubt about the accu-
racy of the frozen section examination, the final pathology report on the paraffin
sections remains the determinant for the definitive therapeutic approach.

Recently, there is an increasing interest in the use of more tissue saving surgi-
cal procedures.% 25 Especially in the face, there is a tendency to minimize free mar-
gins so as to preserve critical anatomic landmarks. Because of the smaller width
of the margin of “healthy” surrounding tissue in these patients, well controlled
tumor resection will include a higher demand for frozen section margin evaluation.

In summary, the fact that in the present study 17/131 (13%) patients were di-
agnosed with a positive margin indicates that frozen section control of the margin
is valuable. A positive resection surface requires immediate or early re-excision to
enhance local control.

Therefore, our data and earlier reports allowed to conclude that frozen sec-
tion examination of the margins provides a useful and accurate tool in the surgical
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removal of a T1-T3 SCCLL, especially when the width of the margin is further
reduced.” 10,19, 20, 30

However, a negative margin based on frozen section examination does not
necessarily exclude the development of local recurrent tumor.1% 17, 28 The surgeon
must understand the limitations of frozen section: careful long term follow-up

remains indicated.
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Abstract

A prospective study was undertaken to evaluate the efficacy of 3 mm margins of
resection with surgical excision of squamous cell carcinoma of the lower lip (SCCLL)
in its early stages whereby the margins were checked with the systematic use of
frozen section examination. During the period 1991-1998, 72 consecutive patients
with a primary stage I and II SCCLL underwent surgical excision as the initial
treatment. There were 58 (81%) males and 14 (19%) females with a median age of
00.8 years (range 37-91). The majority of cases (94.4%) were stage I tumors.
Treatment consisted of a full-thickness excision including a 3 mm margin of clinically
uninvolved tissue. Intraoperative frozen section analysis of the margins of the excised
specimen was used to confirm tumor-free margins. Clinically determined margins
were tumor free in 89.9% on initial excision. The false-positive rate associated with
frozen section analysis was 1.4%. Minimal follow-up for all patients was two years
(median 5.1 years, range 2-9 years). Local recurrence was found in two (2.8%)
patients. A 3 mm margin of clinically normal tissue with excision of early SCCLL
seems to be appropriate, if the margins are controlled by systematic use of frozen
section analysis.

Introduction

Cancers of the lip cancer comprise almost exclusively squamous cell carcinomas
(SCC’s), the majority originating from the vermilion border of the lower lip. Lip
cancer is predominantly a disease of elderly, fair-complexioned males. Although the
incidence of SCC of the lower lip (SCCLL) varies throughout the world, it is a
common malignancy of the head and neck.!! Owing to the prominent location,
SCCLLs are readily accessible for early detection. The vast majority of SCCLLs are
diagnosed at an eatly stage.%”’

Early and medium sized tumors can be treated by surgery or radiotherapy. Both
treatment modalities produce nearly similar cure rates.’> 8 An advantage of
radiotherapy is that it is non-invasive and in general offers better cosmetic and
functional results, particularly in large tumors, as opposed to extensive surgery. The
disadvantages of radiotherapy are its prolonged treatment time and the need for
protection of the vulnerable, atrophic epithelium of the vermilion against
environmental factors for a considerable period of time. For early and medium sized
tumors, surgery offers several advantages including immediate eradication of the
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disease, a one-stage procedure, absence of effect on adjacent normal tissue and the
opportunity of assessment of radicality and various histological features of the
primary tumor. Some of the histological parameters are thought to reflect the
biological behavior of the tumor and seem to have prognostic value. 7. © A major
disadvantage of surgery is that it is an invasive procedure and results in loss of
uninvolved tissue. Generally, surgical resection for primary SCCLL requires some
kind of full-thickness excision including clinically uninvolved, surrounding tissue.
The determination of what constitutes an adequate margin seems to be arbitrary
and variable, ranging from 8-10 mm,>6 10-14 glthough 3-5 mm margins seem to be
sufficient.!> 16 Smaller safety margins result in less sacrifice of normal tissue with
potentially better preservation of function and cosmetic appearance.

The current study was undertaken to evaluate the results of surgical treatment
of primary SCCLL with standard clinical margins of 3 mm of normal-appeating
tissue, whereby the margins were checked with the systematic use of frozen
section examination.

Patients and Methods

The prospective investigation was carried out on a series of 72 consecutive
patients with primary stage I and II SCCLL, who underwent surgical resection as
the primary form of treatment at the Department of Oral and Maxillofacial
Surgery of the Leeuwarden Medical Center between January 1, 1991 and January 1,
1999. The diagnosis of SCC was confirmed by an incisional or punch biopsy.

There were 58 (80.6%) males and 14 (19.4%) females with a median age of
66.8 years (range 37-91). All patients were Caucasian. The main characteristics of
these patients are summarized in Table 1. Tumor sizes were clinically categorized in
5 mm intervals. Advanced tumors, e.g. T3 and T4 lesions, were treated by
radiotherapy or a combination of surgery and radiotherapy and are, therefore, not
included in this study.

Patients were operated on in an outpatient setting under uni- or bilateral mental
nerve block anesthesia. Treatment consisted of a full-thickness V- or W-shaped
excision including a standard 3 mm margin beyond the clinically recognized borders
of the tumor (Figures 1A-B). When on palpation the entire tumor was larger than the
visible portion of the tumor, the 3 mm margin was determined by the palpable tumor
extension. Immediate assessment of the full-length of both margins of the excised
specimen during surgery using frozen section examination was done to confirm
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Table 1 Characteristics of 72 patients with squamons cell
carcinona of the lower lip

Variable No. of patients (%)
Gender

Male 58 (80.6)

Female 14 (194)
Side lesion

Left-side 30 41.7)

Middle third 28 (389)

Right-side 14 (194)
Tumor size (mm)

1-5 2 (28)

6-10 16 (22.2)

11-15 32 (444)

16-20 18 (25)

21-25 4 (50)
Differentiation grade

Well 33 (45.8)

Moderately 37 (514)

Pootly 2 (28)

Undifferentiated -
Follow-up in years; median 29, 5.1
Vital status at end

Alive 57 (79.2)

Dead 15 (20.8)

tumor-free margins. The frozen section specimen consisted of the mucosal and the
deep margin. Frozen section analysis took on average 20 minutes. Lesions with
microscopic tumor at one or both margins were reexcised with an additional 3-mm
margin until declared tumor-free by frozen section analysis (Figure 2). The defect was
repaired by primary closure (Figure 1C).

After fixation, the resected specimen was cut into 2 to 3-mm thick vertical
sections. Paraffin sections were also prepared of the assessed frozen sections.
Histological criteria evaluated were tumor grade (well, moderately, pootly
differentiated, undifferentiated), tumor thickness (measured by an ocular grid),
growth pattern (endophytic or exophytic), invasion pattern (pushing or infiltrative
borders), host response (scanty, moderate or intense) and perineural and vessel
invasion.

Minimum follow-up period for all patients was 2 years, with a median of 5.1
years (range 2-9 years). Recurrent disease was defined as tumor growth at the same
site within 5 years of completion of initial therapy.
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Figure 1

A Squamons cell carcinoma of lower
lip.

B Ink marks indicate margins for ex-
czsion of lesion; the meargins of the
excised specimen were tunor-free by
frogen section examination

C  Result sixc months after treatment

The data was analyzed using the SPSS program (SPSS Inc., Chicago, I, USA).
Statistical significance was set at the .05 level
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Figure 2
Surgical margin containing SCC (ar-
row) (Hematoxylin-eosin stain).

Results

Nine patients (12.5%) had a surgical margin containing SCC on frozen section
analysis, which was confirmed in eight patients on final pathological analysis resulting
in a false-positive rate associated with frozen section analysis of 1.4%. Therefore,
eight (11.1%) out of 72 tumors had been excised initially without tumor-free margins.

There were two local recurrences (2.8%) after 7 and 17 months, respectively. In
one of these patients, frozen section analysis and final pathological examination
showed microscopic disease in one of the resection margins; the additional resected
margin was tumorfree. None of the remaining seven patients with initial margins
positive for SCC had treatment failure at the primary site (mean follow-up 41
months, range 27-64 months). Of the lesions that had been excised completely at the
first excision, one (1.4%) recurred. The two failures were controlled by surgical
excision.

Since the number of recurrences was too small, statistical analysis to determine
the relevance of studied variables with respect to recurrent disease was not applicable.

Discussion

One reason for recurrence is incomplete excision of the lesion. Local recurrence has
also shown to be associated with an increased risk of regional lymph node metastasis
thereby influencing the prognosis adversely.4 7. % 17 18 A safe margin of 10 mm of
normal-appearing tissue beyond the recognized limits of the tumor is usually
recommended.? 4 10,1214 The adult lower lip is approximately 7 cm in width. Excision
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of a 1.5 cm lesion with 1 cm safety margins results in a 3.5 cm defect, e.g. 50% loss of
lip length. Although the lip stretches with use, in most patients with a defect of 50%
or more of the entire lip width primary closure results in microstomia. To prevent
microstomia a type of full-thickness flap reconstruction is required. Although the
cosmetic results are generally good, reconstructive procedures quite often result in a
smaller oral opening and loss of elasticity that may cause functional deficits such as
insufficient access during dental treatment and inability to insert dentures.

It can be questioned whether a 10 mm margin is required for tumor eradication.

Smaller margins may be too narrow and may risk a chance of incomplete excision of
the tumor. To ensure complete removal of the tumor with small margins, thereby
reducing the sacrifice of uninvolved tissue, immediate examination of the margins of
the excised specimen during surgery using frozen section analysis can be done to
confirm tumor-free margins. In a series of 1119 patients with stage I (83%) and stage
IT (17%) SCCLL treated with Mohs’ micrographic surgery, the 5-year local recurrence
rate was 1.5%.19 In another study using Mohs’ technique, the 5-year cure rate was
91% in 45 patients with mainly stage I SCCLL.2 Treatment failure rates in the above
mentioned studies and the present one using small surgical margins and frozen
analysis sections compare at least favorable to those of others using resected margins
of 5-10 mm without frozen section analysis; the latter studies reported 5 year local
recurrence rates of between 3-17%.347.%17.18 In a meta-analysis from the literature,
the reported local recurrence rate with Mohs’ technique was 2.3%, whereas those
treated with non-Mohs’ treatment modalities had a local failure rate of 10.5%2l. A
disadvantage of Mohs’ surgery is its cost due to the total operative time and the use
of a great deal of pathological resources!!. Full-thickness excision of SCCLL allows
assessment of only 2 surgical margins by frozen section analysis, thereby reducing
time and costs.
The justification of smaller margins depends largely upon the accuracy of
determining clinically the margins of the tumor. No local recurrence was observed
after a follow-up period of more than 2 years in a series of 17 patients with mainly
stage I SCCLL, who had been treated with a full-thickness wedge excision with 3-4
mm safety margins without a prior biopsy and frozen section analysis in only a few
cases.!6

Therefore, it can be questioned whether or not all lesions resected with 3-mm
margins should be checked with frozen sections. It was found that 3-5 mm margins
examined by frozen section analysis achieved an 81% clearance in 32 patients with
stage I SCCLL.!> In the present series, clinically determined margins on initial
excision were tumor-free in about 90% of the patients, indicating that 10% of the
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lesions would have been resected incompletely and require re-excision in a second
procedure, with all of its associated morbidity and costs. Although the majority of
lesions can be excised completely on the basis of clinical judgement, carefully
oriented frozen section control of margins seems to be a valuable and indispensable
tool and, in our opinion, should be used with efficacious resection of stage I and II
SCCLL with 3 mm margins. If the margins are not checked with frozen sections, a 6

mm margin seems to be justified.
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Abstract

Background

Supraomohyoid neck dissection (SOHND) is generally considered an adequate
staging procedure in selected patients with squamous cell carcinoma (SCC) of the
lip and oral cavity, with clinically negative nodes in the neck that are at increased
risk for occult metastatic disease.

The potential role of SOHND as a therapeutic surgical procedure for cervical
metastasis limited to level I is controversial.

Methods

A series of 44 patients with clinical cervical lymph node metastases at level I from
SCC of the lower lip is reported to evaluate the results of a treatment protocol,
consisting of therapeutic SOHND on indication followed by radiotherapy.

Results

Regional recurrences were observed in four (9%) patients. All recurrences devel-
oped within the SOHND dissected area only.

Conclusions

A therapeutic SOHND, on indication followed by radiotherapy, can be an on-
cologically sound and effective procedure in the management of regional lymph
node metastases at level I from SCC of the lower lip.
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Introduction

With an incidence of 1 to 2 per 100,000 individuals, cancer of the lip is a relatively
rare tumor in the Netherlands.!-2 Lip cancers are almost exclusively squamous cell
carcinomas (SCC) of which most are located on the vermilion border of the lower
lip.2#4 The prognosis for patients with cancer of the lower lip is generally favorable,
which is attributed to the early detection (small tumor size) and the relatively in-
frequent occurrence of regional metastasis.3 > When cervical lymph node metasta-
sis develops, the 5-year determinant survival rate decreases from 70-99% to 40-
80%.% 3.5

There is a predictable pattern of lymphatic spread to the cervical lymph nodes
from SCC’s of the upper aerodigestive tract, which is related to the specific anat-
omic site of the primary tumor.6-8 Regional metastases associated with lower lip
cancer are generally located in the submental and submandibular areas (level I).5 ¢
If metastases are limited to level I, then the risk of level IV or V containing lymph
node metastases is extremely low.6-11 Therapeutic lymphadenectomy of level I, II
and IIT using a selective neck dissection i.e. SOHND may, therefore, be consid-
ered adequate treatment in case of metastatic nodal disease confined to level I.
The well established indication for SOHND is the elective lymphadenectomy in
patients with a primary SCC of the lip and oral cavity with clinically negative nodal
disease and a more than 20% risk for occult cervical metastasis.? 1215 The potential
therapeutic role of SOHND for nodal metastasis in level I, however, remains
controversial.8 13,1518

The objective of the present study was to analyze the results of a protocol
used in a series of 44 patients with lymph node metastases from SCC of the lower
lip, clinically confined to level I, all treated with therapeutic SOHND on indication
followed by radiotherapy.

To investigate the value of therapeutic SOHND, the incidence of regional re-
currence within and beyond the dissected area was analyzed.

Patients and Methods

Between January 1, 1975, and January 1, 1998, 44 patients underwent a therapeutic
SOHND because of clinically suspicious and cytologically or histologically verified
cervical lymph node metastasis of level I associated with SCC of the lower lip. Of
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these patients, 34 were treated at the Groningen University Hospital and 10 at the
Leeuwarden Medical Center, the Netherlands.

Patients with a local recurrence of the primary tumor of the lip were excluded
from this study because of the potential associated reseeding of cervical metastatic
disease, which then results in a less precise recurrence rate. During SOHND,
jugulo-digastric (=subdigastric) and jugulo-omohyoid (=mid-jugular) lymph nodes
were sent for frozen section examination. If metastatic invasion was diagnosed in
one of these nodes, the neck dissection was converted to a (modified) radical neck
dissection. These patients were not included the study.

All patients were Caucasian; there were 40 men and 4 women. All but three
of the patients in this study were seen for the treatment of cervical lymph node
metastases, whereas the treatment of the primary lip tumor had been performed
elsewhere.

All patients were retrospectively clinically and pathologically restaged ac-
cording to the UICC 1997 TNM classification.!® The distribution of the clinical T-
stage resulted in 31 patients with a T, 9 patients with a T2 and 4 patients with a
T3 lesion. The histopathological grading of the preceding lip tumor showed a well-
differentiated lesion in 11 cases, a moderately differentiated lesion in 28 cases and
a poorly differentiated lesion in 5 cases.

The mean age at the time of diagnosis of nodal disease was 65.4 years (me-
dian, 68.1 years; range 38-90 years). Metastases developing six or more months
after completion of the treatment of the primary lip tumor were termed
metachronous (24 patients); those that developed earlier were termed synchronous
(20 patients). Most of the metastases (89%) occurred within 24 months after
treatment of the lip tumor. In two patients the lymph node metastases developed
45 and 54 months, respectively, after the treatment of the primary lip tumor. The
mean period of time between the diagnosis of the primary lip tumor and devel-
opment of metastasis was 14 months (median 9 months; range 1-54 months) (Fig-
ure 1).

Level I lymph node metastases were mostly ipsilateral to the primary tumor.
However, in four patients a bilateral submandibular and in two patients a contra-
lateral submandibular nodal involvement was observed (six patients with a pN2c-
neck). Separate staging of the sides of the neck in the four patients with the bilat-
eral submandibular metastases resulted in six patients with a pN1-neck and two
patients with a pN2a-neck, both with one patient who was also diagnosed with
extracapsular tumor spread.
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Number of patients with metastases

Months

Figure 1 Distribution of patients with level I cervical metastasis, developing after the treatment of pri-
mary squanmous cell carcinoma of the lower lip (n=44 patients)

According to protocol, patients with one metastatic node in the first echelon, < 3
cm and without extracapsular spread were treated with SOHND only. All other
patients, diagnosed with a pN1-neck with extracapsular spread and patients with
multiple involved nodes in level I (pN2-neck) with or without extracapsular
spread, were treated with SOHND and adjuvant radiotherapy (minimum dose 50
Gy/5 weeks) to both sides of the neck, preferably started within six weeks after
the surgical procedure, i.e. radiotherapy on indication.

In three patients, the SOHND was performed simultaneously with the surgical
removal of the lip tumor; in all other patients the SOHND was carried out as the
sole procedure. A bilateral SOHND was performed in the six patients who were
diagnosed with a pN2c-neck.

Histopathologic examination of the metastases included size of the lymph
node, number of nodes containing metastatic disease and the presence or absence
of extracapsular spread. With regard to the nodal staging, a differentiation was
made between the clinical (cN) and the pathologic (pN) staging (Table 1). Of the
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Table 1 Clinical (¢) and pathological (p) staging
of the neck in 44 patients

cN pN
cN1 =24 pN1 =24
cN2a =9 pN2a =38
pN2b =1
cN2b =5 pN2b =5
cN2c =6 pN2c =6

Values are number of patients

44 patients, 24 patients had a pN1-neck and 20 patients had a pN2-neck. Extra-
capsular tumor spread was observed in 28 patients (64%).

Postoperative radiotherapy was applied in 32 patients. In 4 of 32 patients the
presence of more than one metastatic node (pN2-neck) and in 12 of 32 patients
extracapsular spread was the indication for the radiotherapy treatment;in 16 of 32
patients a combination of more than one metastatic node and extracapsular spread
was the dual indication for combined treatment.

Radiotherapy was started within a mean period of 5 weeks (median, 4 weeks;
range 3-8 weeks) after the SOHND and consisted of megavoltage therapy to both
sides of the neck and the primary tumor site if the lymph nodes became apparent
within 2 years, with the exception of one patient, who was irradiated to the surgi-
cally treated side only. The mean dose was 61 Gy (median, 60 Gy; range 50-70 Gy)
with a daily dose of 2 Gy, 5 fractions per week. The overall radiation treatment
time ranged from 36 to 50 days.

The mean follow-up was 56 months (median, 55 months; range 2-199
months). In six patients, intercurrent death was the cause of a follow-up period of
less than two years.

The incidence of recurrent metastatic disease was analyzed; a distinction was
made between regional recurrent disease, originating within the dissected area
(levels I, IT and IIT) and recurrences that appeared outside this area.

Statistical analysis

Survival curves of the patients were calculated by the Kaplan-Meier method. The
overall actuarial survival was defined as the interval between the date of the
SOHND and the date of the last consultation or date of death, from any cause.
The disease-free survival was calculated from the date of treatment of the metasta-
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sis until the diagnosis of regional recurrence. In univariate analysis, Fishers exact
test was used to establish the relationship between two variables. Statistical signifi-
cance was set at the .05 level.

To determine the potential association between the development of regional
recurrent metastatic disease and the combined presence of a pN2 status and extra-
capsular tumor spread, statistical analysis was done using Pearson’s Chi-square test
for univariate analysis (p<0.01); Fisher’s exact test was used because of the small
numbers. Statistical significance was set at the .05 level. The odds ratio was 23.7.

Results
The overall survival and disease-free survival curves are shown in Figure 2.

Regional recurrence was observed in four patients. The mean period between
the treatment of the initial metastases and the diagnosis of the recurrence was 9

—— Disease Free Survival
—a— QOverall Survival

Cumulative Survival

0 20 40 60 80 100 120 140 160 180 200
Months

Figure 2  T/e Kaplan-Meier overall and disease free survival of patients treated for level I cervical metasta-
ses associated with squamous cell carcinoma of the lower lip.
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Table 2 Relation between T-classification (T<lass.), tining of cervical metastases (S/M)¥, neck
(pN) status, presence of extracapsular spread (ECS), the total tumor dose (Gy) of ad-
Juvant radiation therapy (XRT), location regional recurrence (RR) and months (MO)
between the SOHIND and the diagnosis of the recurrence in 4 patients.

T-class. S/M  pNstatus ECS  XRT RR MO
T1 M pN2b + 70 Gy level I, ipsilateral 16
T1 M pN2b + 64 Gy level I, ipsilateral 6
T3 S pN2b + 60 Gy level 11, ipsilateral
T3 M pN2b + 60 Gy  level I, ipsilateral 11

*S = synchtonous, M = metachronous
+ = positive

months (range 3-16 months). All four patients diagnosed with a recurrence un-
derwent postoperative radiotherapy. Univariate analysis revealed that recurrence
was associated with the combined presence of pN2 status and extracapsular tumor
spread.

In the two patients with recurrent metastases ipsilateral in level I, the metasta-
ses developed in the submandibular node. In the two patients with a metastatic
recurrence ipsilateral in level II, these metastases developed in the jugulo-digastric
respectively jugulo-omohyoid node. Therefore, recurrent disease developed within
the dissected area, ie levels I-TIT. The characteristics of these four patients are
given in Table 2.

In the one patient who, after SOHND, had radiotherapy to the ipsilateral side
only, a contralateral cervical metastatic node developed in level I 38 months after
completion of the treatment. This contralateral metastatic disease was not re-
corded as a recurrence, because the nodal disease developed in the untreated side.

Discussion

In the absence of cervical metastases, lower lip cancer is a highly curable disease.
The presence and extension of regional lymph node involvement is considered the
most important prognostic determinant for survival? 3 5. 13, 2023 [arge primary
tumor size, local recurrence, degree of histologic differentiation, tumor thickness,
an infiltrative invasion pattern and perineural invasion are factors considered to be
associated with a higher rate of regional lymph node metastases.? 35,1017, 21,22, 24,25
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Subsequently, the type of therapeutic approach to control regional lymphatic
spread in the neck plays an essential role in the ultimate prognosis; the efficacy of
treatment is reflected by the regional control rate.

A (modified) radical neck dissection is a commonly used surgical procedure
for the treatment of the N+ neck. However, because there is a development to-
ward minimizing tissue loss from an extirpative procedure with preservation of
function, this has resulted in an increasing interest in the use of various modifica-
tions of the radical neck dissection. It has been reported that, when using a more
selective surgical procedure in selected patients with a N+ neck, regional control
can be achieved comparable to that of (modified) radical neck dissection.8 13, 15 18,
23, 24, 2629 Tf multiple nodal metastases are present or when extracapsular spread is
diagnosed, neck dissection alone is associated with a relatively high incidence of
recurrence. Adjuvant radiotherapy can then more effectively reduce the incidence
of recurrences in the neck when compared with surgery alone, resulting in better
control of metastatic disease.!!,30-32

Compared with a radical neck (i.e. a modified radical neck) procedure, pa-
tients undergoing a SOHND will benefit from less long-term functional disability
of the shoulder and minimal cosmetic deformity with better preservation of the
volume of the neck after surgical treatment. The preservation of neck volume is of
particular relevance with regard to the planning and the dose distribution of the
postoperative radiotherapy.?-11. 18,28

A disadvantage of SOHND may be that technically it is a relatively demand-
ing surgical procedure.

In this study, in 4 of 44 (9%) patients, regional recurrent metastatic disease
was observed. In all four patients the recurrences were located within the surgi-
cally treated area. The most consistent finding with respect to the development of
recurrent metastases was the combined presence of a pN2 status and extracapsular
spread. Of the group of 40 patients without recurrent disease, 11 of 40 (28%) pa-
tients had both a pN2 status and extracapsular spread. Univariate analysis showed
that the development of regional recurrence of metastases was statistically signifi-
cantly associated with the combined presence of a pN2 status and extracapsular
tumor spread (p < .01).

Further differentiation of the pN2 status showed that in the group of patients
without recurrent disease, only 2 of 40 patients had a pN2b-neck diagnosed, one
with and one without extracapsular spread, which is in contrast to the group of
patients with recurrent metastases, all of whom were diagnosed with a pN2b status
and extracapsular spread.
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Although these data concern a small series, the data suggest that more extensive
cervical metastatic tumor load and the presence of extracapsular spread seem to be
correlated with a higher rate of recurrent metastatic disease, findings that are sup-
ported by the literature 3, 5, 14, 24,28, 29,3135

Bilateral lymph node involvement was present in four patients; contralateral
involvement was seen in two patients. However, none of these six patients with

pN2c-neck had recurrent nodal disease develop.

The overall recurrence rate of 9% compares favorably with data presented by
others who reported the results of therapeutic selective neck dissections in combi-
nation with radiotherapy; reports demonstrated regional recurrence rates of re-
spectively 15%, 12.5% and 13% in patients with lip and oral SCC’s undergoing
selective neck dissection and adjuvant radiotherapy for the treatment of multiple
cervical lymph nodes and/or extracapsular spread.® 9 13

The results of this study indicate a potential therapeutic role for SOHND in
patients with regional metastatic lymph node involvement at level I from SCC of
the lower lip. The extent of the nodal status (>pN1-neck) and the information
obtained from the pathology report (presence of extracapsular tumor spread) dic-
tate the need for adjuvant radiotherapy. Intraoperative findings (nodal involve-
ment of > level I) will determine whether it is necessary to proceed to a compre-

hensive neck dissection.

Conclusions

A group of 44 patients with lymph node metastases associated with SCC of the
lower lip, confined to level I, underwent SOHND, on indication followed by ra-
diotherapy. Recurrent disease (9%) was observed within the SOHND dissected
area only.

The results of this study indicate that SOHND, on indication followed by ra-
diotherapy, can be an oncologically sound and effective procedure for the treat-
ment of regional metastatic disease at level 1 from SCC of the lower lip.
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Squamous cell carcinoma of the lower lip (SCCLL), a relatively infrequent malig-
nancy, is generally a readily curable disease since most cancers are diagnosed and
treated at an early stage, due to the accessibility of the tumor.!-

For patients presenting with a malignancy, the management of this disease
plays an important role in the final outcome. Essential is the adherence to on-
cologically sound treatment principles.> ¢ Although care for patients with a malig-
nancy may vary among different institutions and among different disciplines in-
volved, management should be based on multidisciplinary guidelines.

The increasing knowledge of the biologic behavior of cancer and the ongoing
refinement and variations of treatment techniques have made it possible to reduce
the extensiveness of therapeutic procedures, without jeopardizing the oncological
results.

The major objective of this thesis was to analyze aspects related to the man-
agement of patients with a SCCLL. Especially the value of less mutilating inter-
vention is evaluated.

There is an increasing demand for an overall consensus and evidence-based treat-
ment of malignant disease. A guideline should, apart from structuring diagnosis
and treatment, serve as a monitor of patient management. Subsequently, quality
control will be facilitated (Chapter 2).7

Since the mid-1970s, it has been common practice in the Netherlands to de-
velop guidelines in oncology for diagnosis, treatment and follow-up with the aim
to provide optimal care for patients with cancer. The absence of a uniform policy
in the management of SCCLL may lead to a compromised oncological result
(Chapter 3).8 Howevet, even despite the availability of guidelines, it has been
shown that the degree of compliance may vary considerably.® Factors that may
influence the level of compliance are the accessibility and the regular updating
(including a review) to control the implementation of the guideline (Chapter 2).
Also, the possibility to participate in the drafting of the guidelines can improve
their acceptance; modern information and communication technology can be
helpful and make guidelines more easily accessible.

Although the majority of SCCLL are T1 lip tumors (in the Netherlands more
than 76%) and the overall incidence of SCCLL compared to the overall incidence
of all registered malignancies is low (0.4% in males, 0.1% in females), multiple
disciplines are involved in its management (Chapter 3).5 8 9 This diversity in spe-
cialists involved and the lack of sufficient interdisciplinary communication may
explain the relatively low level of compliance to available guidelines (Chapter 2).6
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A multidisciplinary approach in a head and neck cancer center will provide the
necessary communication during the work-up, management and follow-up of the
patient presenting with a SCCLL, including the possibility to control the level of
compliance to the guideline. Further studies will be necessary to verify to what
extend this centralized management will result in a decrease in morbidity and
mortality.

Early diagnosis and treatment of premalignant disease will contribute to a decrease
in morbidity (minimal dysfunction, acceptable esthetic results) and decrease in
mortality, resulting in a more successful outcome. Precancerous lesions such as
leukoplakia, erythroplakia, actinic cheilitis and cheilitis glandularis which have the
potential for malignant transformation need adequate management. Clinically, the
risk of a malignant transformation is difficult to predict.!%1* The indication for
treatment of these lesions mainly depends on the result of histopathologic exami-
nation. Surgery, COz laser evaporation (Chapter 4), cryosurgery, or photodynamic
therapy can be used as a prophylactic treatment when dysplasia is confirmed by
histopathologic examination, or when risk factors such as an erosive aspect of the
lesion or earlier treated primary squamous cell carcinomas of the aerodigestive
tract have been present.!> 16 Although COz laser evaporation, in contrast to a sur-
gical excision does not provide the possibility to examine the whole specimen
histologically, we have shown that the use of this laser is a reliable treatment
method. Careful follow-up, however, remains necessary (Chapter 4).

Management of SCCLL’s traditionally consists of either surgery, radiotherapy or a
combination of both.l 31721 Apart from the primary goal to achieve an optimal
oncological result, a tendency emerged to minimize tissue impairment and to im-
prove the functional and esthetic result. Less extensive treatment, however, should
not result in the violation of oncological principles.

Because of the complementary properties, the planned combination of sur-
gery and radiotherapy have been introduced in the management of head and neck
cancer since the late 1960s and 1970s.2224 Already in 1941 and in 1951 Hayes
Martin described the combination of surgery and radiotherapy for the treatment of
cervical metastatic cancer that had invaded surrounding structures.? 26 The role of
preoperatively applied radiotherapy in metastatic squamous cell carcinoma in the
neck was reported by Strong in 1969.27 More recently, the advantages of adminis-
tering the radiation therapy postoperatively became more fully understood: surgery
of an irradiated area will result in a higher incidence of complicated wound healing
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and, depending on intraoperative findings and histopathological examination,
postoperative radiotherapy can be applied more selectively.? 28

The concept of “the best of both” (Richard H. Jesse) evolved: less than
maximum surgery in combination with less than maximum radiation therapy. This
resulted in the judicious use of moderate doses of irradiation and a modified surgi-
cal procedure while maintaining adequate loco-regional tumor control. As a result,
there is less mutilation and there are less radiation-related side effects.

The mutilation secondary to the surgical treatment of the lip depends on a
large extent on the width of the resection and the experience of the surgeon in-
volved. Due to the local biological behavior of this tumor and the reliability of
frozen section examination of the margins, we have shown (Chapters 5 and 6) that
it seems justified to reduce the width to a 3 mm margin.2’ The less extensive surgi-
cal procedure will result in a better functional and esthetic outcome while the nec-
essary frozen section examination will reduce the indication for a later re-excision
or postoperative radiotherapy. This more limited excision did not result in an in-
crease of local recurrent disease, when compared with studies using a more, tradi-
tionally wider excision.

The tissue-saving concept is also applied for the treatment of the neck in
SCCLL. The use of a limited, selective neck dissection on strict indication further
contributes to maximize the preservation of function and esthetics. A therapeutic
supraomohyoid neck dissection on indication followed by adjuvant radiotherapy in
the management of cervical metastatic disease at level I, has been shown to be a
justifiable treatment method, while avoiding the morbidity related to a (modified)
radical neck dissection (chapter 7).30 In the latter study, all regional recurrences
developed within the treated area; more extensive surgical treatment would not
have prevented the development of these cervical recurrent metastases. It is there-
fore concluded that, in selected cases of SCCLL, a limited regional procedure can
be considered an acceptable treatment method.
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In the last decades, there has been an increasing tendency in the field of clinical
head and neck oncology toward reducing the use of mutilating surgical proce-
dures, and replacing it by more tissue-saving treatment methods. These current
methods consist of a planned combination of less extensive surgery and more
limited radiotherapy, and on indication chemotherapy. Some essential aspects of
this up to date management for patients with a SCCLL were analyzed in this the-
sis. Six studies were undertaken to investigate the contribution each treatment

strategy has made to the final oncological result.

In the Netherlands, SCCLL is a rather infrequent occurring malignancy: in the
period 1989-1998 the incidence was 2.2 for males and 0.3 for females per 100,000
individuals. Chronic life-time exposure to ultraviolet light (sunlight) seems to be
the most important etiological factor of SCCLL. Generally, SCCLL grows slowly.
The tumor is easily detected clinically, and can therefore usually be diagnosed and
treated at an early stage. The occurrence of regional metastasis to the neck varies
with an average from 5-15% for smaller SCCLL (T1-T2).

Different surgical and non-surgical specialties are involved in the manage-
ment of patients presenting with a tumor of the lip. It is imperative to treat these
patients in a uniform manner so to offer adequate oncological care resulting in a
maximum preservation of function and esthetics. Such uniformity of care can be
promoted by a multidisciplinary, guideline-based approach. Treatment of a small
primary tumor (T1) consists of either radiotherapy or surgery. The treatment of
T2-T3 tumors should be individualized. When the lip tumor is responsible for
minor damage, radiotherapy is preferably applied. When the tumor has caused
destruction or a defect of the lip, surgery is the treament of choice. Surgery offers
the advantage of rapid treatment, generally complete eradication of the tumor and
adequate control of the radicality of the procedure. It, however, concerns an inva-
sive procedure with loss of (un)involved tissue. Radiotherapy has the advantage
that it is much less invasive; the functional result and the cosmetic appearance
compare favorably to that after a surgical procedure and reconstruction of the
defect. Disadvantages are the prolonged time necessary for completion of the
radiation treatment and the lack of a specimen for histological examination of the
margins. After radiation a dry, atrophic lip may result, more sensitive for actinic
environmental influences. At a later stage the radiation may cause fibrosis of the
lip. It is for this reason, that in younger patients (< 60 years) there may be a pref-
erence for surgical therapy.
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In the event of very advanced tumor (T4), generally a planned combination of
both surgery and adjuvant radiotherapy is used. An identical combination is advo-
cated for treatment of the neck when there is cytologically or histologically con-
firmed regional lymph node involvement.

Surgical excision of the primary tumor using a smaller safety margin has shown
to be a justified procedure and resulted in a better preservation of perioral func-
tion and esthetics with an equally oncological result. Despite the use of less exten-
sive surgical procedures, it is imperative to maintain adequate local tumor control.
It is therefore recommended to use frozen section examination of the cut surfaces
of the margins of the specimen of the primary tumor to minimize the chance of
irradical tumor excision, and in this way reducing the indication for a re-excision at
a later stage or postoperative irradiation.

For treatment of the neck, modifications of the radical neck dissection have
been developed. This has resulted in a decreased mutilation and morbidity. In-
creased understanding of the biological behavior and the pattern of lymphatic
spread of SCCLL has allowed for more tissue-saving treatment methods. A selec-
tive neck dissection for well-defined cervical metastasis at level I, on strict indica-
tion followed by adjuvant radiotherapy, has shown to be a valid treatment strategy
with relatively low morbidity and a comparable rate of survival when compared
with a radical neck dissection (Chapter 1).

Chapter 2 presents the results of a study in which the medical records of 248 pa-
tients with squamous cell carcinoma of the lip were retrospectively analyzed to
investigate to what extent diagnosis and treatment was carried out in accordance
with a multidisciplinary determined regional guideline during the period 1989-
1997. The material used was derived from the Comprehensive Cancer Centre
Northern Netherlands. It was shown that in these 248 patients the level of com-
pliance to the guideline ranged from 4-80%. It is therefore recommended that a
regular review of both the guideline and its implementation is carried out to en-
hance its use.

Chapter 3 describes the results of radiation therapy for the treatment of squam-
ous cell carcinoma of the lip. The radiation was applied either as a single treatment
modality or after irradical surgery for squamous cell carcinoma of the lip. During
the period 1974-1994, 85 patients were treated radiotherapeutically for lip cancer.
The radiation therapy consisted of either external beam radiation therapy (EBRT;

114



orthovoltage 200-300kV, and megavoltage electrons 2-10 MeV), versus
brachytherapy (BT; 70 Gy, dose rate 40-80 cGy/hr).

In 69 of the 85 patients EBRT was applied, in 15 patients because of irradical
surgery. The other 16 of the 85 patients underwent BT, in four patients after irra-
dical surgical therapy. Eventually, in 19 surgically treated patients incomplete re-
moval dictated the need for adjuvant radiotherapy. These findings support the
routine use of frozen section margin evaluation.

A local recurrence was diagnosed in four patients, of whom all were treated
initially using EBRT only.

Additionally, the pattern of care was retrospectively analyzed: in 71 of the 85
patients (83%) a pretreatment multidisciplinary consultation was not carried out
propetly: the treatment strategy was determined monodisciplinary by which door
the patient entered.

Chapter 4 discusses the results of an evaluation of the treatment using CO; laser
evaporation for leukoplakia of the lower lip in 27 patients during the period 1978-
1996.

Short-term evaluation showed a complete epithelialisation four weeks after
the CO2 application. The long-term results showed minimal scar formation with-
out any disturbance of lip function.

During the follow up four recurrences (15%) of leukoplakia were diagnosed;
no carcinoma developed in the CO: treated area. The recurrence rate after CO>
evaporation is low when compared to the recurrence rate after surgical excision
(10-35%). It is concluded that COz laser evaporation is an effective treatment op-
tion for this precancerous disease.

Chapter 5 presents the results of an evaluation of the use of frozen section ex-
amination of the margins for resection of SCCLL. Incomplete tumor resection will
increase the risk of local failure. Obtaining clear surgical margins is a condition
sine qua non for curative surgery. The medical records of 131 consecutive patients
surgically treated for SCCLL during the period 1980-1998 were reviewed. Wedge
excision of the SCCLL included a margin of 5-10 mm beyond the tumor. For both
resection margins, the full length and full thickness were reviewed. A margin was
classified positive when carcinoma in situ or invasive carcinoma was present at the
resection surface.

A positive margin was seen in 17 of the 131 patients (13%); immediate re-
excision was employed in all 17 patients. In 1 of these 17 patients (6%) a local
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recurrence was diagnosed. In the remaining group of 114 patients, 7 patients (6%)
developed a local recurrence.

The results of this study demonstrate that frozen section examination of the
margins is a useful tool to control the radicality of the surgical procedure. The
important advantage in comparison with a definitive decision based on histo-
pathologic examination is that a secundary resection or postoperative radiation can
be avoided which otherwise would have been necessary when no frozen section
was carried out and the irradicality would have been shown at the final histologic
examination of the specimen. However, despite the report of a tumor-free resec-
tion surface based on frozen section margin examination, local recurrence may still
develop.

In Chapter 6 the results of the evaluation of the efficacy of a 3 mm margin of
resection in the surgical management of SCCLL are reported. The cut surfaces of
the margins were peroperatively evaluated by frozen section examination. In this
prospective study, 72 consecutive patients underwent wedge- excision, including a
3 mm margin, as the initial treatment for SCCLL during the period 1991-1998. In
9 of the 72 patients (12.5%), the surgical margin contained squamous cell carci-
noma, in 8 of the 72 patients (11%) confirmed by final pathologic examination.
Local recurrence was found in 2 of the 72 patients (3%): one local recurrence in
the patientgroup with tumor free margins, one local recurrence in the patientgroup
with tumor in the resected margins. These results indicate that narrowing the sur-
gical margin may be appropriate, provided this more selective surgical approach is
accompanied by the routine use of frozen section margin examination.

Chapter 7 provides an evaluation of the results using a selective neck dissection
for the treatment of regional lymph node metastases of SCCLL. It concerns a
therapeutic supraomohyoid neck dissection (SOHND), on indication followed by
radiotherapy in the management of cervical lymph node metastases (cN1), located
inlevel I of the neck. A total of 44 patients was treated for this metastatic cervical
nodal disease during the period 1975-1998.

Patients with a single metastatic node, smaller than 3 cm and without extra-
capsular spread (n=12) were treated by SOHND only. All others (n=32) were
treated by SOHND, followed by megavoltage therapy (mean dose 61 Gy, range
50-70 Gy, daily dose 2 Gy, 5 fractions per week).

Regional recurrence was observed in 4 of the 44 patients (9%). The most con-
sistent findings in the patients presenting with a recurrence was the combined
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presence of both a pN2b nodal status and extracapsular tumor spread. The four
recurrences developed in respectively level I (2 patients) and level II (2 patients).
No recurrences were diagnosed beyond the surgically treated area.

When using a selective neck dissection, regional control can be achieved to a
level comparable to that after a (modified) radical neck dissection. It is concluded
from the results of this study that the use of this more tissue-saving less mutilating
therapeutic SOHND, on indication followed by radiotherapy, may be considered
an oncologically sound and effective procedure in the management of cervical
metastatic disease resulting from SCCLL, limited to level I of the neck.

Chapter 8 contains the general discussion and conclusions. The need for a multi-
disciplinary approach for diagnosis and treatment is emphasized. Management
should be employed according to available guidelines.

Early diagnosis and treatment of leukoplakia, being considered a premalignant
disease will result in a reduction of the development of lipcancer. The CO, laser
evaporation has proven to be an effective treatment method.

Surgery and radiotherapy, or a combination of both treatment modalities for
SCCLL are discussed. The concept of a planned multimodality therapy offers the
advantage of less than maximum surgery and less than maximum radiation, which
results in less mutilation and less early and late radiation-related side effects. The
use of a smaller margin implicates less mutilation when resecting a lip tumor. The
surgical resection, however, needs to be accompanied by frozen section margin
examination to contribute to a reduced need for a secondary surgical procedure or
postoperative radiotherapy.

In view of the development of less mutilating procedures it is shown to be
justified that, instead of a (modified) radical neck dissection a selective neck dis-
section may be used for the treatment of cervical metastatic disease (cN1) located
in level I of the neck, on strict indication followed by radiotherapy. This will pre-
vent the morbidity and the mutilation, generally associated with a (modified) radi-
cal neck dissection.

The increased knowledge of the biologic behaviour and the planned multidisci-

plinary diagnosis and treatment of squamous cell carcinoma of the lip has allowed
for more tissue-saving procedures without compromising the oncological result.
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Op het gebied van de klinische hoofd-halsoncologie is in de laatste decennia een
ontwikkeling gaande om mutilerende chirurgische procedures te vervangen door
meer weefselsparende operaties. Deze huidige behandelmethoden bestaan uit een
geplande combinatie van minder uitgebreide chirurgie, beperkter radiotherapie en
op indicatie chemotherapie. Enkele essenti€le aspecten van deze moderne zorg
voor patiénten met een plaveiselcelcarcinoom van de ondetlip worden in dit
proefschrift geanalyseerd. Een zestal studies werd uitgevoerd om vast te stellen
welke bijdrage elke afzonderlijke benadering en behandelstrategie heeft geleverd
aan het oncologisch resultaat.

Het plaveiselcelcarcinoom van de onderlip is in Nederland een betrekkelijk zeld-
zame maligniteit: de incidentie gedurende de periode 1989-1998 bedroeg 2,2 voor
mannen en 0,3 voor vrouwen per 100.000 individuen. Chronische cumulatieve
blootstelling aan ultraviolette straling (zonlicht) lijkt de belangrijkste oorzakelijke
factor voor het plaveiselcelcarcinoom van de onderlip. Over het algemeen groeit
het plaveiselcelcarcinoom van de onderlip langzaam. De tumor is gemakkelijk
klinisch te detecteren en kan daardoor meestal in een vroeg stadium worden gedi-
agnosticeerd en behandeld. Regionale metastasering naar de hals treedt gemiddeld
in 5 tot 15% van de patiénten op, indien er sprake is van kleinere plaveiselcelcarci-
nomen (T1 en T2) van de onderlip.

Er zijn verschillende chirurgische en niet-chirurgische specialismen bij de
zorg voor patiénten met een lipcarcinoom betrokken. Het is noodzakelijk deze
patiénten op een uniforme wijze te behandelen, opdat adequate oncologische zorg
met een maximum aan behoud van functie en esthetiek kan worden geboden. Een
dergelijke uniformiteit van zorg kan worden bevorderd door een multidisciplinaire,
op een richtlijn gebaseerde benadering. Behandeling van een kleine primaire tumor
(T1) bestaat uit ofwel radiotherapie dan wel chirurgie. De behandeling van T2-T3
tumoren dient per geval te worden beoordeeld. Indien de lip slechts in geringe
mate door tumor beschadigd is, verdient radiotherapie de voorkeur. Is er ten ge-
volge van de tumor sprake van weefselverlies (defect) van de lip, dan is een chirur-
gische benadering aangewezen. Chirurgie biedt het voordeel van een snelle en
complete tumorverwijdering met controle over de radicaliteit van de ingreep. Het
betreft echter een invasieve procedure met opoffering van weefsel. Bestraling
heeft als voordeel dat de anatomie van de lip grotendeels behouden blijft, waar-
door het functionele resultaat en het cosmetisch aspect beter zijn dan na chirurgi-
sche behandeling en eventuele reconstructie van het defect. Nadelen zijn onder
meer de lange tijdsperiode van de bestralingsbehandeling en het ontbreken van
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een preparaat voor histologisch onderzoek van de sneevlakken. Er kan een droog,
atrofisch aspect van de lip ontstaan, meer gevoelig voor actinische invloeden.
Voorts kan de bestraling in een later stadium aanleiding geven tot fibrose van het
lippenrood. Dit heeft ertoe geleid, dat bij jongere patiénten (< 60 jaar) er een
voorkeur kan bestaan voor een chirurgische behandeling. In geval van een ver
voortgeschreden primaire tumor (T4) wordt in het algemeen gebruik gemaakt van
een geplande combinatie van chirurgie en radiotherapie. Een overeenkomstige
combinatie wordt aanbevolen voor de behandeling van de hals, wanneer er sprake
is van cytologisch of histologisch bevestigde regionale lymfekliermetastasen.

Chirurgische excisie van de primaire tumor van de onderlip met een kleinere
marge rondom de tumor blijkt verantwoord en resulteert in een beter behoud van
de peri-orale functie en esthetiek bij een tenminste gelijkblijvend oncologisch re-
sultaat. Ondanks de toepassing van minder uitgebreide chirurgie blijft het streven
naar maximale locale tumor controle voorwaarde. Daarom wordt geadviseerd per-
operatief vriescoupeonderzoek van de sneevlakken van het excisiepreparaat uit te
voeren om de kans op irradicale verwijdering, en daarmee de noodzaak voor re-
excisie in een tweede zitting danwel postoperatieve radiotherapie, te minimalise-
ren.

Ten aanzien van de behandeling van de hals zijn er in de loop van de tijd ver-
schillende modificaties met betrekking tot de radicale halsklierdissectie ontwikkeld.
Dat heeft geleid tot een geringere mutilatie en morbiditeit. Het toegenomen in-
zicht in het biologische gedrag en het lymfogene metastaseringspatroon van het
plaveiselcelcarcinoom van de onderlip heeft de toepassing van meer weefselspa-
rende behandelmethoden mogelijk gemaakt. Het blijkt dat een selectieve halsklier-
dissectie voor halskliermetastasering in niveau I van de hals, op indicatie gevolgd
door radiotherapie een valide behandelmethode is met een beperkter morbiditeit
en een vergelijkbaar goede kans op genezing in vergelijking met de radicale hals-
klierdissectie (Hoofdstuk 1).

Hoofdstuk 2 geeft een overzicht van de resultaten van een studie waarbij de me-
dische dossiers van 248 patiénten met een plaveiselcelcarcinoom van de lip retro-
spectief werden geanalyseerd om te beoordelen, in hoeverre diagnostiek en behan-
deling in de periode 1989-1997 werd uitgevoerd volgens een multidisciplinair be-
paalde regionale richtlijn. Het onderzoek werd verricht aan de hand van gegevens
van 248 patiénten afkomstig uit het verzorgingsgebied van het Integraal Kanker-
centrum Noord-Nederland (IKN). Aangetoond werd dat bij deze patiénten in 4-
80% van de gevallen volgens de richtlijn werd gediagnosticcerd en behandeld.
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Naar aanleiding van de resultaten van dit onderzoek wordt geadviseerd zowel de
richtlijn alsmede de implementatie ervan regelmatig te beoordelen om op deze

wijze het gebruik van richtlijnen te bevorderen.

In Hoofdstuk 3 worden de resultaten besproken van radiotherapie van het plavei-
selcelcarcinoom van de lip. De bestralingsbehandeling werd enerzijds toegepast als
primaire behandelmodaliteit en anderzijds als behandeling na niet-radicale chirur-
gie.

Gedurende de periode 1974-1994 werden 85 patiénten met een plaveiselcel-
carcinoom van de lip bestraald. De radiotherapie bestond uit uitwendige bestraling
(orthovolt 200-300 kV en megavolt elektronen 2-10 MeV) dan wel brachytherapie
(60-66 Gy, dosistempo 40-80 cGy/uur).

Bij 69 van de 85 patiénten werd uitwendige bestraling toegepast, in 15 geval-
len wegens niet-radicale chirurgie. Bij de overige 16 van de 85 patiénten werd bra-
chytherapie aangewend; bij vier pati€nten als gevolg van incomplete chirurgische
verwijdering.

Aldus was bij 19 patiénten (22%), die primair chirurgisch werden behandeld,
een niet-radicale tumorverwijdering de indicatie voor de postoperatieve radiothe-
rapie. Deze bevindingen ondersteunen het advies routinematig vriescoupeonder-
zoek van de sneevlakken te verrichten.

Bij vier patiénten werd een lokaal recidief gediagnosticeerd; alle vier recidie-
ven traden op in de groep pati€énten die primaire uitwendige bestraling ondergin-
gen.

Daarnaast werd het patroon van de zorg retrospectief geanalyseerd. Bij 71
van de 85 patiénten (83%) vond geen aan de behandeling voorafgaand multidisci-
plinair overleg plaats: de behandelkeuze werd monodisciplinair door het poortspe-

cialisme bepaald.

In Hoofdstuk 4 worden de resultaten beschreven van 27 patiénten met een leu-
koplakie van de ondetlip, die met behulp van COz-laserverdamping werden be-
handeld in de periode 1978-1996.

Kortetermijn evaluatie toont dat er vier weken na de behandeling sprake is
van een volledige epithelialisatie. De langetermijn resultaten tonen een minimale
verlittekening zonder verstoring van de lipfunctie.

Gedurende de follow-up werden vier recidieven (15%) gediagnosticeerd, bij
geen van de patiénten heeft zich een maligniteit ontwikkeld in het behandelde
gebied. Het percentage recidieven na CO; -laserverdamping is laag in vergelijking
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met het percentage recidieven na chirurgische verwijdering (10-35%). Geconclu-
deerd wordt dat de COx.laserverdamping is een effectieve behandelmethode voor
deze premaligne afwijking.

In Hoofdstuk 5 worden de resultaten besproken van een evaluatie van het ge-
bruik van peroperatief vriescoupeonderzoek van de sneevlakken bij resectie van
het plaveiselcelcarcinoom van de onderlip. Incomplete resectie van de tumor bete-
kent een verhoogd risico van het optreden van een lokaal recidief. Het verkrijgen
van vrije sneevlakken is een conditio sine qua non voor curatie.

Er vond een analyse plaats van de gegevens uit de medische dossiers van 131
chirurgisch behandelde patiénten. De wigexcisie werd uitgevoerd inclusief een 5-
10 mm marge rondom de tumor. Beide resectievlakken werden peroperatief met
viriescoupeonderzoek over de volle lengte en breedte beoordeeld. Een sneevlak
werd ‘positief” bevonden indien er carcinoma in situ dan wel invasief carcinoom in
het resectievlak werd aangetroffen.

Een positief sneevlak was aanwezig bij 17 van de 131 patiénten (13%); re-
resectie in dezelfde zitting vond plaats bij alle 17 patiénten. Bij 1 van de 17 pati-
enten (6%) met een positief sneevlak trad een lokaal recidief op. Bij de overige 114
patiénten met een vrij sneevlak trad bij 7 pati€nten (6%) een lokaal recidief op.

De resultaten van dit onderzoek tonen aan dat vriescoupeonderzoek van de
sneevlakken een goede methode is voor peroperatieve controle van de radicaliteit
van de chirurgische ingreep. Dit heeft als belangrijk voordeel boven het nemen
van het besluit op basis van de uitslag van het definitieve pathologisch onderzoek
dat een secundaire resectie of postoperatieve radiotherapie kan worden voorko-
men, hetgeen noodzakelijk zou zijn indien geen vriescoupe werd uitgevoerd en de
irradicaliteit van de resectie pas duidelijk wordt bij definitief histologisch onder-
zoek. Ondanks een tumorvrij resectievlak op basis van vriescoupeonderzoek van
de sneevlakken is het optreden van een lokaal recidief niet uitgesloten.

In Hoofdstuk 6 worden de resultaten bespoken van een evaluatie naar de doel-
matigheid van het gebruik van een 3 mm marge bij de chirurgische verwijdering
van een plaveiselcelcarcinoom van de onderlip. De sneevlakken werden peropera-
tief door middel van vriescoupeonderzoek beoordeeld.

In het prospectief onderzoek werd bij 72 patiénten een wigexcisie met een
marge van 3 mm als initiéle behandeling voor een plaveiselcelcarcinoom van de
onderlip uitgevoerd. Bij 9 van de 72 patiénten (12.5%) werd met vriescoupeonder-
zoek tumor aangetoond in de sneevlakken, bij 8 van de 72 patiénten (11%) nadien
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bevestigd door definitief histopathologisch onderzoek. Bij 2 van de 72 patiénten
(3%) trad een lokaal recidief op; 1 recidief ontwikkelde zich in de patiéntengroep
bekend met tumorvrije sneevlakken, 1 recidief in de pati€ntengroep met niet tu-
morvrije sneevlakken.

De resultaten tonen aan dat een smallere chirurgische marge verantwoord kan
worden toegepast, mits deze meer selectieve chirurgische benadering wordt ge-
combineerd met routinematig vriescoupeonderzoek van de sneevlakken.

In Hoofdstuk 7 worden de resultaten beschreven van het gebruik van een selec-
tieve halsklierdissectie voor de behandeling van regionale lymfekliermetastasen van
een plaveiselcelcarcinoom van de onderlip. Het betreft een therapeutische supra-
omohyoidale halsklierdissectie (SOHKD), op indicatie gevolgd door radiotherapie,
voor de behandeling van halskliermetastasering (cN1), gelokaliseerd in niveau I
van de hals. In totaal werden 44 pati€nten op deze wijze behandeld.

Patiénten met slechts één kliermetastase, kleiner dan 3 cm en zonder extra-
capsulaire groei (n=12) werden uitsluitend met een SOHKD behandeld. De overi-
ge patiénten (n=32) ondergingen een SOHKD, gevolgd door megavolt radiothe-
rapie (gemiddelde dosis 61 Gy, variatiebreedte 50-70 Gy, dagelijkse dosis 2 Gy, 5
fracties per week).

Bij 4 van de 44 patiénten (9%) trad een regionaal recidief op. De meest con-
stante bevinding bij alle vier pati€nten die een regionaal recidief ontwikkelden was
de gecombineerde aanwezigheid van een pN2b klierstatus en extracapsulaire groei.
De recidieven ontwikkelden zich in respectievelijk niveau I (2 patiénten) en niveau
IT (2 patiénten). Er heeft zich geen recidief ontwikkeld buiten het chirurgisch be-
handelde gebied.

Met het gebruik van een selectieve halsklierdissectie blijkt een regionale
controle te kunnen worden bereikt, vergelijkbaar met die na een (gemodificeerde)
radicale halsklierdissectie. Deze studie toont aan dat de meer weefselsparende en
minder mutilerende SOHKD, op indicatie gevolgd door postoperatieve radio-
therapie, beschouwd kan worden als een oncologisch verantwoorde procedure
voor de behandeling van halskliermetastasering van een plaveiselcelcarcinoom van
de onderlip, dat zich heeft beperkt tot niveau I van de hals.

Hoofdstuk 8 omvat de algemene discussie en conclusies. De noodzaak van een
multidisciplinaire benadering voor de diagnostiek en behandeling van pati€nten
met een lipcarcinoom wordt benadrukt. De zorg dient volgens daartoe beschikba-
re richtlijnen te worden uitgevoerd.
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Vroegtijdige diagnostiek en behandeling van leukoplakie als premaligne aandoe-
ning van de onderlip draagt bij tot een reductie van het ontstaan van een lipcarci-
noom. De COzlaserverdamping is een effectieve behandelmethode gebleken.

Chirurgie, radiotherapie of een combinatie van deze behandelmodaliteiten
voor de behandeling van het plaveiselcelcarcinoom van de onderlip worden be-
sproken. Het concept van een geplande multimodale behandelingsstrategie heeft
als belangrijk voordeel dat het gebruik van minder dan maximale chirurgie en
minder dan maximale bestraling mogelijk wordt, hetgeen resulteert in een vermin-
derde mutilatie en een afname van het aantal vroege en late bestralingsgerelateerde
neveneffecten. Het gebruik van een smallere marge resulteert bij de verwijdering
van een plaveiselcelcarcinoom van de onderlip in een geringere mutilatie. De re-
sectie dient vergezeld te gaan van peroperatief vriescoupeonderzoek van de snee-
vlakken waardoor de indicatie voor een tweede chirurgische procedure of post-
operatieve radiotherapie kan worden gereduceerd.

Op stricte indicatie kan een chirurgisch minder mutilerende benadering van
de hals plaatsvinden: een selectieve in plaats van een (gemodificeerd) radicale hals-
klierdissectie.

Het toegenomen inzicht in het biologisch gedrag en de multidisciplinaire diagnos-

tiek en behandeling van het plaveiselcelcarcinoom van de lip heeft geleid tot meer
weefselsparende procedures zonder de kans op curatie geweld aan te doen.
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Voor het schrijven van een manuscript is steun van anderen onontbeerlijk. Nu de
voltooiing van het proefschrift nadert, is de tijd aangebroken voor enige bezin-
ning. Vele uren zijn doorgebracht met vele anderen; het wordt nu tijd om deze

“anderen” te bedanken voor hun inspanningen.

Lieve Christel, vele omzwervingen hebben we samen gemaakt totdat we uiteinde-
lijk in Breda zijn beland. Inmiddels heb je zelf vele inspanningen moeten leveren
op je eigen vakgebied die hebben geresulteerd in een orthodontiepraktijk met een
goede reputatie. Je hebt mij vervolgens de ruimte gegeven, en het is met name ook
dankzij jouw inzet en geduld dat het na al die jaren gelukt is dit proefschrift te
laten verschijnen. Naast de dagelijkse kaakchirurgische praktijkbeslommeringen
was ik heel veel avonden “afwezig”, zat ik achter de computer vaak tot in de
nachtelijke uurtjes. Gedurende deze periode heb je achtereenvolgens Pim, Anne-
Sophie en Haye op de wereld gebracht. Chris, je bent een onmisbare kracht voor
ons gezin, ons boekje is nu klaar; lieve kindjes, pa krijgt nu meer tijd om aan het
fantastische gezinsleven deel te nemen.

Prof.dr. J.L.N. Roodenburg, hooggeachte promotor, beste Jan. Vanaf het
prille begin hebt u samen met professor Vermey het vele werk begeleid. Mede
door uw inspanningen en uw vakkundige begeleiding is het mij mogelijk gebleken
dit manuscript te doen verschijnen. Het klinisch werk werd voor mij toegankelijk
gemaakt door het feit dat ik gebruik heb mogen maken van uw beschikbare pati-
entenmateriaal, zodat mijn onderzoek kon plaats vinden. Het was altijd weer ple-
zierig om “terug” te zijn op de afdeling in Groningen. Het wekelijks telefonisch
overleg gedurende al die jaren heeft mij veel deugd gedaan. Ik heb veel geleerd van
uw specifieke kennis; uw niet aflatende enthousiasme was vaak een belangrijke
steun in de rug op afstand. Ik ben u zeer erkentelijk voor alle aangereikte hulp bij
het tot stand komen van dit proefschrift.

Prof.dr. A. Vermey, hooggeachte promotor, beste Bert. Destijds hebt u een
onderzoek naar kanker van de lip voorgesteld. Daaropvolgend hebben wij zeer
vele uren ‘samen’ doorgebracht. Vaak dankbaar gebruikmakend van de gastvrijheid
bij de leermeester thuis, maar vaker nog via de telefoon. E-mail teksten werden
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nauwkeurig met het zeefje gelezen en becommentarieerd: “geronk” moest uit de
tekst worden geschrapt. Naast onze vaste wekelijkse sessies was het u nooit teveel
indien ik soms op ongebruikelijke momenten wederom gebruik wilde maken van
uw kennis en kunde. In een aantal hoofdstukken zult u zeker aspecten van uw
toegewijde oncologische werkwijze uit het verleden terug vinden. Professor Ver-
mey, ik ben u zeer dankbaar voor uw talloze momenten van onderwijzen, die voor
mij een belangrijke bijdrage zijn geweest voor het oncologisch leren denken.

Dr. R. Otter, zeer geleerde referent, beste Renée. Graag wil ik u bedanken
voor de enorme gastvrijheid en uw enthousiaste steun bij het verzamelen en ver-
werken van patiéntengegevens, welke zijn ondergebracht bij het Integraal Kanker-
centrum Noord-Nederland (IKN). Opvallend was altijd uw efficiénte zeer doelge-
richte aanpak bij de uitvoering van wetenschappelijk onderzoek. U bracht een
duidelijke structuur aan en wist hoofd- en bijzaken goed te scheiden: zowaar een
belangrijke voorwaarde voor onderzoek.

Dr. J.G.AM. de Visscher, zeer geleerde referent, beste Jan. Zonder twijfel
bent u een belangrijke en bijzondere stimulans geweest bij de bewerking van dit
proefschrift. Uw uitgebreide kennis op dit specifiek oncologische terrein alsmede
uw behulpzaamheid hebben voor mij een waardevolle bijdrage betekend. U bezit
het vermogen de zaken op de juiste momenten te relativeren, een eigenschap die
een belangrijk aspect vormt bij de bewerking van een manuscript. Daarnaast ont-
brak vrijwel nooit een humoristische kwinkslag, van evenzo groot belang voor een
vruchtbare samenwerking.

Dhr. M. Schaapveld, beste Michael. Dank voor de hulp bij de voorbereidin-
gen voor het onderzoek van pati€éntenmateriaal, beschikbaar gesteld door het
IKN.

Dhr. F.R. Burlage, beste Fred. Dank voor uw medewerking bij het tot stand
komen van dit proefschrift.

Dr. B. Maat en Drs. Ph.M.P. Poortmans, beste Ben en Philip. Beiden ben ik u
zeer erkentelijk voor uw hulp bij het onderzoek naar de resultaten van de toepas-
sing van radiotherapie (Dr. B. Verbeeten Instituut) bij patienten met een lipcarci-
noom.

Dr JW.W. Coebergh, Ir. M. Louwman (Integraal Kankercentrum Zuid), ik
heb uw beider voortvarende medewerking bij het verzamelen van epidemiologi-
sche informatie met betrekking tot het lipcarcinoom in Nederland ten zeerste ge-
waardeerd.

Dr. J.A. Roukema, beste Anne. Dank voor uw positieve belangstelling gedu-
rende de toen nog prille onderzoeksfase.
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Dr. J.J.G.M. Pilon, beste Jack. Dank voor uw kritische bewerking van het uitein-
delijke manuscript vanuit Zeebrugge.

De leden van de beoordelingscommissie, Prof.dr. F.W.]. Albers, Prof.dr. H.].
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“oude” patiéntendossiers was voor u nimmer aanleiding tot enig commentaar;
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zienlijk verbeterd en daardoor beter toegankelijk gemaakt voor publicatie, hiervoor
mijn hartelijke dank.

Dr. B. van der Kuijl, beste Bart. Dankzij uw nauwgezette instelling en uw be-
trokkenheid is het definitieve concept van het manuscript inclusief de uiteindelijke
lay-out snel tot stand gekomen, mijn bijzondere dank hiervoor.

Mw. E. van Peer, beste Evelien. Gedurende al die jaren van onderzoek kon ik
altijd een beroep doen op uw deskundige en vlotte hulp; gedane afspraken misten
nooit. Hopelijk komen er nog vele jaren van een overeenkomstige samenwerking.

Leden van onze maatschap Mondziekten en Kaakchirurgie, Amphia Zieken-
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Chapter 9

Dhr C. Morgan, beste Cole. Ik stel het zeer op prijs, dat ik een van uw kunstwer-
ken voor de omslag van dit proefschrift heb mogen gebruiken.

Dhr W.H.]. Kuipers en Mw G. Kuipers-Wetering, beste Willy, lieve Geesje.
Dank voor jullie talrijke inspanningen gedurende het totstandkomen van dit
proefschrift.

Lieve Pa en Ma, zonder uw warme belangstelling, uw tomeloze inzet en be-
geleiding gedurende mijn school en studiejaren had ik dit nimmer kunnen berei-
ken. Pa, altijd weer was u de stimulerende motor om vooral toch goede studiere-
sultaten te behalen. Zin had ik niet altijd, toch lukte het u om mij te motiveren
goed te presteren. De laatste jaren hebben we samen heel wat ritjes naar Gronin-
gen gemaakt in het kader van het onderzoek; u zorgde voor gezelligheid, warme
worstenbroodjes en koffie. Dit proefschrift is mede een kroon op uw inspannin-
gen.

Peter Gooris
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