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Abstract

Malignant salivary gland tumors are rare. The most common tumor site is the parotid. Aetiologic factors are not clear. Nutrition may be a risk
factor, as well as irradiation or a long-standing histologically benign tumor that occurs at youth. Painless swelling of a salivary gland should
always be considered as suspicious, especially if no sign of inflammation is present. Signs and symptoms related to major salivary gland tumors
differ from those concerning minor salivary gland tumors, as they depend on the different location of the salivary gland. Surgical excision
represents the standard option in the treatment of resectable tumors of both major and minor salivary glands. Neutron, heavy ions or proton
radiotherapy may be a treatment option for inoperable locoregional disease. Surgery, irradiation or re-irradiation are treatment options for
local relapse, whereas radical neck dissection is indicated for regional relapses. Metastatic disease may be either treated with radiotherapy or
palliative chemotherapy, depending on the site of metastases. For highly selected patients the employment of anti-androgen therapy is indicated.
© 2009 Elsevier Ireland Ltd. All rights reserved.
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1. General information
1.1. Epidemiological data

Malignant neoplasms of the major salivary glands (ICD-
0-2 C7.9, C8.0-C8.9) [1] are uncommon: the annual
incidence rates in the world vary between slightly less than
2 and greater than 0.05 per 100,000 (Fig. 1) [2].

Tumors are mostly adenocarcinomas of the parotid, the
largest salivary glands. These tumors are rare under the age
of 40, and incidence at older ages is higher in men than in
women (Fig. 2) [2].

Recently in the US, during 1974-1999, a significant
increase in the incidence rate of salivary gland cancer was
reported: these cancers accounted for 6.3% in 1974-1976,
compared to 8.1% of all head and neck cancers in 1998-1999
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Fig. 1. Annual incidence rates in the world.

(p=0.002) [3]. In Europe survival after salivary glands cancer
was studied from population-based cancer registries by the
EUROCARE project [4]. Relative survival for adults diag-
nosed with salivary gland cancer was 83% at one year, 69%
at three years, and 65% at five years, with a significant dif-
ference between men and women, 58 and 72%, respectively.
Five-year relative survival decreased markedly with age from
87% to 59% from the youngest (1545 years) to the oldest
age group of patients (75 years and over).

1.2. Etiological and risk factors

The causes of salivary gland cancer are largely unknown.
Diet may be effective in preventing salivary gland cancer, by
increasing consumption of fruits and vegetables, particularly
those high in vitamin C, and limiting food high in cholesterol
[S]. A case—control study conducted in the Chinese popula-
tion revealed a significant protective effect of consumption of
dark-yellow vegetables or liver, with about 70% reduced risk
of salivary gland cancer among people in the highest intake
group of these foods [6]. Irradiation may also be a cause of
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malignant salivary gland tumors. This was found in Japanese
survivors of the atomic bomb and in patients who received
irradiation to the head and neck during childhood for benign
conditions e.g. to reduce the size of the tonsils and adenoids
[7]. The decline in incidence under age 70 in England and
Wales is consistent with the reduction of repeated ionizing
radiation exposure to medical or dental X-rays [8]. A history
of prior cancers, especially those related with ultraviolet radi-
ation, immunosuppression and Epstein-Barr virus, was found
to be associated with salivary gland cancers in several stud-
ies. Among more than 5000 Swedish patients with Hodgkin’s
disease, there was a over 4-fold significant increase in cancer
of the salivary glands [9]. A US and Swedish study revealed
an increased risk of second cancer, including salivary gland
tumors in more than 1000 children with a diagnosis of medul-
loblastoma [10]. On a total of about 70,000 Finnish patients
with basal-cell carcinoma, the incidence rate to have a sub-
sequent salivary gland carcinoma was 3.3-fold higher than in
the general population [11].

Patients with a histologically benign tumor (e.g. pleo-
morphic adenoma) which occurs at a young age, have a
higher risk of developing a malignant parotid carcinoma,
since these tumors have the potential for malignant trans-
formation (3—-10%) [12].

In a large cohort of southern European men with, or at
high risk of, HIV infection, a very high risk to have a cancer
of salivary glands (SIR =33.6) was found [13].

The workers in a variety of industries showed an increased
incidence of salivary gland carcinoma including rubber
manufacturing, exposure to nickel compound [14] and
employment at hair dresser’s and beauty shops [15].

Chronic inflammation of salivary glands is not clearly
defined as a risk factor.

1.3. Screening and case finding

Malignant salivary gland tumors are rare; therefore, no
screening programme has been developed. Screening is not
recommended and clinical case finding has not been evalu-
ated.

1.4. Referral

Malignant salivary gland tumors are uncommon and there-
fore it is recommended that treatment be given in experienced
institutions, where a multidisciplinary team is available. Neu-
tron radiotherapy, which is not available in every country, is
recommended in some particular clinical situations.
2. Pathology and biology

2.1. Histological types

Salivary gland tumors are classified according to the new
WHO histological classification published in 2005 [16]. This

includes the following histotypes. Histological classification
of salivary gland tumors is evolving and the importance of
tumor grading has become widely accepted, although this
may be difficult even for an experienced pathologist.

¢ Benign epithelial tumors
Pleomorphic adenoma (8940/0)
Myoepithelioma (8982/0)
Basal cell adenoma (8147/0)
Warthin tumor (adenolymphoma) (8561/0)
Oncocytoma (oncocytic adenoma) (8290/0)
Canalicular adenoma (8149/0)
Sebaceous adenoma (8410/0)
Lymphadenoma (8410/0)
Sebaceous non-sebaceous ductal papilloma (8503/0)
Inverted ductal papilloma (8503/0)
Intraductal papilloma (8503/0)
Sialadenoma papilliferum (8406/0)
Cystadenoma (8440/0)

e Malignant epithelial tumors
Acinic cell carcinoma (8550/3)
Mucoepidermoid carcinoma (8430/3)
Adenoid cystic carcinoma (8200/3)
Polymorphous low-grade adenocarcinoma
Epithelial-myoepithelial carcinoma (8562/3)
Clear cell carcinoma, not otherwise specified (8310/3)
Basal cell adenocarcinoma (8147/3)
Sebaceous carcinoma (8410/3)
Sebaceus lymphadenocarcinoma (8410/3)
Cystadenocarcinoma (8440/3)
Low-grade cribriform cystadenocarcinoma
Mucinous adenocarcinoma (8480/3)
Oncocytic carcinoma (8290/3)
Salivary duct carcinoma (8500/3)
Adenocarcinoma NOS (8140/3)
Myoepithelial carcinoma (8982/3)
Carcinoma ex pleomorphic adenoma (8941/3)
Carcinosarcoma (8980/3)
Metastasizing pleomorphic adenoma (8940/1)
Squamous cell carcinoma (8070/3)
Small cell carcinoma (8041/3)
Large cell carcinoma (8012/3)
Lymphoepithelial carcinoma (8082/3)
Sialoblastoma (8974/1)
Soft tissue tumors
Haemangioma (9120/0)
Haematolymphoid tumors
Hodgkin lymphoma
Diffuse large B-cell lymphoma (9680/3)
Extranodal marginal zone B-cell lymphoma (9699/3)
Secondary tumors

2.2. Grading

The grade of a tumor (high, intermediate or low) is sup-
posed to reflect the inherent biological nature of a tumor
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Table 1
Frequency of expression of biological targets in SGCs.

Histotype c-kit (%) [17,20,24,26,27,30,31] EGFR (%) [17,20,32] HER?2 (%) [17,20,23,33] AR (%) [17,34,35]
Adenoid cystic carcinoma 78-92 2-36 0
Mucoepidermoid 0-40 53-100 0-38 0
Adenocarcinoma 9 14-21 21

Salivary duct cancer 0-8 44-83 43-100

(aggressive, intermediate or indolent). Salivary carcinomas
are classified into histological types or families. Most tumors
in a family (adenocarcinoma, adenoid cystic carcinoma) have
asimilar biological nature (although not all of them do). Some
families are known to be high grade or biologically aggressive
(anaplastic, carcinoma in pleomorphic adenoma, squamous
cell carcinoma (SCC), high-grade mucoepidermoid), some
are low grade (acinic cell, low-grade adenocarcinoma, poly-
morphous low grade) or intermediate (adenoid-cystic carci-
noma). Besides, in some tumor families histological features
may identify a subgroup of tumors with an indolent or aggres-
sive nature. This is the case for mucoepidermoid carcinoma,
and to a lesser extend, for adenoid-cystic carcinoma and other
groups. Prognosis of salivary gland tumors appears to corre-
late mainly with histological subtype. A group of neoplasms
exists (e.g. salivary duct carcinoma, oncocytic carcinoma,
squamous cell carcinoma, large cell carcinoma), which are
considered as high-grade tumors with a poor prognosis. These
show a high tendency to recur locally and frequently result
into distant metastases. In 2005 WHO classification only
mucoepidermoid carcinomas are graded by a point score sys-
tem, as low-grade type (well differentiated), intermediate or
high-grade type (poorly differentiated). Differences in tumor
grade have been also suggested for adenocarcinoma NOS,
salivary duct carcinoma and acinic cell carcinoma. In these
cases, prognosis correlates with grading: high-grade tumors
are associated with a poorer prognosis, whereas the progno-
sis of low-grade tumors is much more favourable. For most
of the remaining malignant salivary gland tumors grading
schemes do not seem to have any prognostic value.

2.3. Biological targets

Tyrosine kinase (TK) and hormonal receptors are cur-
rently the most investigated targets (Table 1). Epidermal
growth factor receptor (EGFR) is the most expressed TK
receptor in up to 71% of salivary gland cancers and its expres-
sion is detected in almost all malignant histotypes [17]. No
correlation was found between EGFR expression and gene
amplification analysis [17] and activating mutations within
EGFR TK domain were very rare [18]. Controversial results
were reported about the prognostic role of EGFR expression
on disease-free survival and overall survival [19,20]. Human
Epidermal growth factor receptor 2 (HER2) is present in
particular histotypes derived from the excretory duct, such
as salivary duct cancers. A correlation between HER2 3+
and gene amplification is found in at least 57-73% of cases
[21,22]. Both HER2 overexpression and gene amplification

seems to correlate with a worse prognosis [23]. C-kit is
expressed mostly in those histotypes originated from inter-
calated duct, such as adenoid cystic carcinoma, as well as
in other malignant histotypes and benign tumors [24,25]. No
genetic mutations at exons 11 and 17 were found and an
autocrine/paracrine loop seems to be the most probable cause
of c-kit activation mechanism [26-28]. Androgen receptor
expression is rare and mainly restricted to salivary duct cancer
and adenocarcinoma [17]. Estrogen and progesterone expres-
sion is very rare and it is found both in benign and malignant
salivary gland tumors [29].

3. Diagnosis
3.1. Signs and symptoms

3.1.1. Major salivary gland tumors

Every painless swelling of a salivary gland must arouse
suspicion, especially if there are no signs of inflamma-
tion. Malignant tumors comprise 15-32% of parotid tumors,
41-45% of submandibular tumors and 70-90% of sublin-
gual tumors As indicated above, malignant salivary tumors
demonstrate a range of biological behaviors. About 40% of
such tumors are indolent (especially in young people<40
years of age) and present as slow growing lumps and, if
of long duration, they may be associated with pain or early
nerve involvement. About 40% of tumors are also aggressive
(especially in the elderly) and facial palsy may be a pre-
senting feature but soon an evolving mass is evident. These
tumors show frank evidence of malignancy [36,37]. Clinical
indicators suggesting a malignant salivary gland tumor are:
rapid growth rate, pain, facial nerve involvement, and cervical
adenopathy. Every sign of facial nerve palsy, either complete
or partial, is always a sign of a locally infiltrating parotid can-
cer [38,39]. Clinical presentation may also be characterised
by parapharyngeal fullness, or palatal fullness. Trismus,
skin ulceration and fistulas can be present in very advanced
malignancies. On the other hand, a slow growth rate of an
asymptomatic mass does not exclude a malignant nature [40].

3.1.2. Minor salivary gland tumors

There are between 450 and 750 minor salivary glands in
the head and neck. About one half of the tumors that arise in
these glands are malignant [40]. The incidence of malignancy
depends on the site of occurrence. In the palate the rate is
similar to that in the submandibular gland, i.e. 40-60%. But
as one goes from the tongue to the floor of the mouth and
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sublingual glands, the incidence increases up to 90% [41,42].
Signs and symptoms depend on tumor size and position and
may vary according to tumor location. Minor salivary gland
tumors are distributed in the upper aerodigestive tract, in the
palate, paranasal sinuses and nasal cavity, tongue, floor of
mouth, gingiva, pharynx, larynx and trachea. More than 50%
of them are intraoral and usually cause a painless submucosal
swelling. The mucosal layer is frequently adherent to the
mass, with a small ulcer. Tumors arising in the oropharyngeal
area can cause a painless lump. If the nasopharynx or the
nasal cavity is infiltrated this may cause facial pain, nasal
obstruction or bleeding. If the tumor [37] occurs in the larynx
or trachea it can cause hoarseness, voice change, or dyspnoea.

3.2. Diagnostic strategy

Physical examination is the most important tool for diag-
nosis. Since approximately 80% of salivary gland tumors
arise in the parotid and approximately 80% of them are
benign, the initial diagnostic strategy should include differ-
ential diagnosis between tumor and other benign conditions,
such as cysts, inflammatory processes and lymph node hyper-
plasia. When a malignant lesion is suspected, a pathological
diagnosis is needed. Ultrasonography is a low cost modal-
ity with high sensitivity (approximately 100%—similar to
CT scan) and it is always recommended as preoperative
examination, since approximately 90% of tumors arise in the
superficial lobe. Ultrasound proves excellent for differentiat-
ing intraglandular from extraglandular lesions, although it is
not able to show part of the deeper parotid lobe [43—45]. CT or
MRImay be useful [46]. MRI is particularly recommended in
demonstrating the interface of tumor and surrounding tissues
for a correct surgical planning, especially for larger tumors
(more than 4 cm) and for those tumors arising in deep struc-
tures and/or involving them. The advantages of MRI include
also the elimination of dental artifacts and the ability to dis-
tinguish between a tumor and obstructed secretions. MRI
imaging is also recommended in minor salivary gland cancers
that originate in oral and nasal cavity, as well as in paranasal
sinuses where the full extent of the neoplasm usually can not
be defined by means of clinical examination alone [47—49].

3.3. Pathological diagnosis

If there is frank evidence of malignancy and destructive
surgery such as neck dissection and total parotidectomy is
considered, tissue biopsy is then indicated. The penalty of
using such radical surgery to treat a salivary gland tubercu-
losis (TB) or a lymphoma is obvious. The dilemma arises
in the presence of an indolent cancer masquerading as a
benign tumor. In this case, the clinician is principally reliant
on clinical skills. An experienced clinician should be able to
distinguish between the two in 90% of cases [50] and with the
additional benefit of fine needle aspiration cytology (FNAC)
the risk of treating a benign tumor inadvertently is even fur-
ther reduced. FNAC has a high sensitivity and specificity

with an accuracy ranging from 87% to 96% [51] but the
technique is operator sensitive. Sensitivity ranges between
73% and 86.6% both in malignant and in benign tumors
while specificity was noted to be usually better in benign
than in malignant tumors (97% vs. 85%) [52]. False negative
diagnoses due to inadequate sampling appear to be the most
frequent error. It enables to discriminate between a primary
salivary tumor and a pathological lymph node in case of a
periglandular nodule. Unnecessary surgery can be avoided in
about one third of cases [53]. Repeated aspirations may be
useful in order to diagnose a tumor with cystic degeneration,
which is relatively frequent in mucoepidermoid carcinomas.
The risk of seeding along the needle route has been demon-
strated to be negligible. In spite of these observations, FNAC
should be left to clinical discretion. It is inexpensive, simple
to perform and, in appropriate hands, it is quite accurate and
morbidity is very low.

FNAC has a particular role in those cases were the sus-
pected pathological diagnosis would change the therapeutic
strategy.

It is strongly recommended when a salivary tumor is not
suspected, such as TB, lymphoma, or an enlarged lymphnode,
in patients with autoimmune T-cell disease.

FNAC is also suggested in children where inflammatory
tumors and benign cysts widely represent the major causes of
salivary gland enlargement. particularly in the submandibular
gland. The ratio of malignant to benign tumors is higher than
in adults even though these cancers are normally indolent
in nature. If mistaken for a benign tumor and inadequately
excised then either further surgery may be required placing
the facial nerve atrisk or adjuvant RT may be considered [54].

Open biopsy is usually not recommended due to the risk
of seeding. In the presence of small masses in minor sali-
vary glands (palate, tongue), punch biopsy (dermatological
punch) may be preferable to direct excision, unless the lat-
ter provides adequate margins, should the lesion prove to be
malignant. The accuracy of frozen section diagnosis is quite
controversial. False—positive rates account for 1.1%, false-
negative rates are 2.6%. The accuracy rate is better for benign
tumors than itis for malignant lesions (98.7% vs. 85.9%) [55].
The examination of frozen sections of the removed specimen,
including periglandular lymph nodes, is performed by several
surgeons to plan immediate neck dissection. This procedure
has several limitations since it may be difficult to differentiate
among various histotypes.

4. Staging
4.1. TNM classification [56]

e Primary tumor (T)
TX Primary tumor cannot be assessed
TO No evidence of primary tumor
T1 Tumor 2 cm or less in greatest dimension without extra-
parenchymal extension”
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T2 Tumor more than 2 cm but not more than 4 cm in great-
est dimension without extraparenchymal extension”
T3 Tumor more than 4cm and/or tumor with extra-
parenchymal extension”
T4a Tumor invades skin, mandible, ear canal, or facial
nerve
T4b Tumor invades base of skull pterygoid plates or
encases carotid artery

Note: (*) Extraparenchymal extension is clinical or
macroscopic evidence of invasion of soft tissue or nerve,
except those listed under T4a and T4b. Microscopic
evidence alone does not constitute extraparenchymal
extension for classification purposes.

e Regional lymph nodes (N)

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Metastasis in a single ipsilateral lymph node, 3 cm or
less in greatest dimension
N2 Metastasis as specified in N2a, 2b, 2c below
N2a Metastasis in a single ipsilateral lymph node, more
than 3 cm but not more than 6 cm in greatest dimension
N2b Metastases in multiple ipsilateral lymph nodes, none
more than 6 cm in greatest dimension
N2c Metastases in bilateral or contralateral lymph nodes,
none more than 6 cm in greatest dimension
N3 Metastasis in a lymph node more than 6 cm in greatest
dimension

Note: Midline nodes are considered ipsilateral nodes.

o Distant metastases (M)

MX Distant metastases cannot be assessed
MO No distant metastases
M1 Distant metastases

4.1.1. Stage grouping

e Stagel

T1, NO, Mo
e Stage Il

T2, NO, MO
e Stage II1

T3, NO, Mo T1,T2,T3, N1, MO
e Stage IVA

T1,T2,T3, N2, MO T4a, NO,N1,N2, MO
e Stage IVB

T4b, Any N, MO AnyT, N3, MO
e Stage IVC

AnyT, AnyN, M1

4.2. Staging procedures

Physical examination with consideration of facial nerve
function and good clinical judgment represents the most
important factor in clinical decision making. CT scan and/or
MRI are recommended in the presence of malignant dis-
ease. Ultrasonography can compliment these investigations
and has the advantage of being a less expensive alternative

and can be used to aid in fine needle aspiration of the glands.
FDG PET seems to be superior to CT and/or MRI for staging
at the first diagnosis and in case of loco-regional recurrence
and metastatic disease [57]. The technique is relatively new to
salivary gland disease. FDG PET alone is not recommended
as staging procedure but always in combination with CT
scan and/or MRI. A chest CT scan is useful for excluding
distant lung metastases [58], and it should be considered in
high-grade histotypes and in locally-advanced disease.

5. Prognosis
5.1. Natural history

Malignant tumors of the salivary glands show widely dif-
ferent patterns of growth. The most common ones (adenoid
cystic, mucoepidermoid low-grade, acinic cell carcinomas)
frequently grow slowly, sometimes so slowly as to be mis-
taken for benign or non-neoplastic lesions, especially in the
major salivary glands Invasiveness usually extends parallel to
the histopathological degree of malignancy, which accounts
for both local recurrences and spreading. Lymphatic spread
is generally less frequent than that of mucosal SCC but it can
be very frequent in some particular histotypes, such as ductal
carcinomas, high-grade mucoepidermoid carcinomas, carci-
nomas ex pleomorphic, adenoma squamous cell carcinomas.
Lymphatic spread is not frequent in polymorphous low-grade
adenocarcinoma, is rare in low-grade mucoepidermoid car-
cinoma and in adenoid cystic carcinoma.

Distant hematogenous metastases which localize most fre-
quently in the lungs (80%) followed by bone (15%), liver and
other sites (5%), are the main cause of death in malignant sali-
vary gland tumors and depends on the degree of malignancy
Adenoid cystic carcinoma, adenocarcinoma NOS, carcinoma
ex-mixed tumor, small cell carcinoma and ductal carcinoma
show the highest distant metastases rate (up to 50%). Distant
metastases from adenoid cystic carcinoma show a particu-
larly slow evolution with survival reaching up to 20 years.
Metastasizing pleomorphic adenoma is a rare histologically
benign adenoma characterized by multiple local recurrences
and a long interval between development of primary tumor
and its distant metastases that usually occur to bone (50%)
followed by lung and lymph nodes (30% both) [59].

All these remarks should be taken into consideration for
treatment planning. Survival strongly correlates with clinical
stage and grade. Histology is also a predictor of the tumor
behavior and it contributes to optimize treatment. Survival
of the most common major salivary gland malignancies is
shown in Table 2.

5.2. Prognostic factors
Tumor stage, histology, grading, facial nerve paralysis,

extra-parotid tumor extension and cervical node involvement
are the most important tumor-related predictors of survival
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Table 2

Survival rates of the most common major salivary gland malignancies.

Histology [16] S-year survival References

Polymorphous low-grade 95-100% [60,61]
adenoca.

Acinic cell carcinoma 75-96% [62,63]

Mucoepidermoid ca. LG 75-89% [62,64,65]

Myoepithelial ca. 67% [66,67]

Mucoepidermoid ca. HG 23-50% [62,64,65]
Adenoid cystic ca. 35-70% (10-ys [68,69]
DFS 10-20%)
Carcinoma ex 40% (30-96% [62,70,71]
pleomorphic adenoma correlated with
histology)
Salivary duct ca. HG 4-ys DFS 20-35% [72,73]

and they are all able to influence treatment outcome, although
stage seems to be more important than grading [38,74-76].
Patient’s age and positive surgical margins, along with the
prognostic factors reported above, have to be considered as
the main issues for loco-regional control in parotid gland
cancer [77,78]. Other prognostic factors in adenoid cystic car-
cinoma are perineural invasion, and solid histological features
[79]. Ki-67 tumor value could provide a further prognostic
factor, since itis significantly higher in cases of treatment fail-
ure and large tumors [80]. In case of epithelial-myoepithelial
carcinoma, margin status, angiolymphatic invasion, tumor
necrosis and myoepithelial anaplasia seem to be the most
important predictors of recurrence [§1]. Among the small
subset of minor salivary glands cancers, the site of occur-
rence also seems effective in predicting prognosis [82]. High
FDG uptake (SUVs>4.0) of primary tumor correlates with
a lower disease free survival, although high SUV is not a
prognostic factor for survival [83].

5.3. Predictive factors

The factors which predict the response to treatment
are probably growth rate (short interval between primary
treatment and occurrence of distant metastases) and high
malignancy grade, although this has not been substantiated
in the literature.

6. Treatment
6.1. Treatment strategy

According to the National Comprehensive Cancer
Network (NCCN) guidelines, the standard treatment of
resectable carcinomas of the major and minor salivary glands
is surgical excision, on a type C basis. A routine prophy-
lactic neck dissection is not recommended. However, it is
standard in selected cases. Postoperative radiotherapy is rec-
ommended on a type R basis in selected patients. Primary
radiotherapy is recommended, on a type R basis, for patients
who refuse surgery or suffer from an inoperable/unresectable

tumor. For both major and minor salivary gland tumors the
role of chemotherapy is only suitable for individual clinical
use, on a type 3 level of evidence, in a palliative fashion for
unresectable relapsing disease, for patients not amenable to
radiotherapy, and for patients with metastatic disease.

6.2. Major salivary gland tumors

6.2.1. Local and locoregional disease

The treatment of salivary gland tumors has to be individu-
alized to each patient, more than in other neoplasms. For this
reason, experience is very important.

The standard treatment on a type C basis of resectable car-
cinomas of the major salivary glands is a well planned and
carefully executed surgical excision. Superficial parotidec-
tomy with facial nerve dissection is considered the primary
diagnostic procedure of choice for all parotid neoplasms,
as well as the therapeutic procedure for malignant tumors
that occur in the superficial lobe of the gland. Conversely,
enucleation will result in higher rates of recurrence and
facial nerve dysfunction. Partial superficial parotidectomy,
as described by Leverstein, seems to be safe and effective in
treating benign tumors [84]. In the case of large extension
into the parapharyngeal space, the surgical exposure of the
deep lobe may be achieved also by cervical approach and/or
may require mandibulotomy. A balance between eradicating
the tumor and preserving the facial nerve is warranted. Rad-
ical parotidectomy including the facial nerve, is the standard
option, on a type C basis, if the tumor is adherent or infiltrative
to other structures (preoperative facial palsy, skin and bone
involvement). Immediate nerve grafting is recommended in
patients under 65 years while for older patients only rehabil-
itative local procedures are recommended. Retromandibular
parotid gland tumors need a trans-cervical approach, only a
few may need a mandibulectomy for access. For submandibu-
lar tumors excision of the whole gland alone is occasionally
adequate treatment when the lesion is small and well confined
to the parenchyma and of low-grade histology. In every other
case an adequate resection is recommended, i.e. including the
bed of the gland and any adjacent structure in contact with
it, up to a real supra-omohyoid dissection (removal of levels
I, II and IIT lymph nodes). This procedure provides tissue
for diagnosis and it also removes the primary echelon lymph
nodes at risk for metastasis [85].

In general lymph node metastasis rates are low (14-20%)
[86] and occur more frequently in high-grade and advanced
T-stage tumors and (or) in presence of extracapsular exten-
sion or facial paralysis irrespective of histology [74,87-89].
In such patients a selective prophylactic neck dissection may
be appropriate on a type R basis. The old adage that has stood
the test of time is that “if one enters the neck for any reason
one should proceed to some form of neck dissection”. Conse-
quently a prophylactic neck dissection should be reserved for
selected patients whose primary resection may be facilitated
by lymphoadenectomy. The incidence of nodal metastases in
parotid adenoid cystic carcinoma is generally low and conse-
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quently the indication for any kind of neck dissection remains
questionable [90]. Conventional neck dissection is standard
treatment in patients with nodal involvement. Selective neck
dissection should include levels I, II, and III for cancer of the
submandibular—sublingual glands, and levels IB, II, III, 1V,
and VA for parotid cancer. Modified radical neck dissection
is an acceptable treatment for N1 neck, if the node is mobile
and for selected N2b necks (<3 nodes, <3 cm, mobile) on a
type 3 level of evidence [91-94].

In all locations, postoperative radiotherapy with photons
is recommended, on a type R basis, for patients with resid-
ual disease after surgery (e.g. R1- or R2-resection), or in the
presence of extensive nodal involvement (e.g. more than 3
metastatic nodes) or capsular rupture. Postoperative radio-
therapy is suitable for individual clinical use, on a type-3
evidence case, under the following circumstances:

o for undifferentiated and high-grade tumors;

e in the presence of perineural invasion;

e in the presence of advanced disease (facial nerve involve-
ment, deep lobe involvement [95-100]);

e in cases of close or positive margins and/or lym-
phatic/vascular invasion.

In the NCCN guidelines concomitant chemo-radiotherapy
could also be indicated in the same clinical and pathologi-
cal situations on a type-2b recommendation (lower level of
evidence, non-uniform consensus, no major disagreement).

These recommendations refer to all histological types
of malignant major and minor salivary gland tumors, with
the exception of adenoid cystic carcinomas. For patients
with minimal residual disease after surgery (R1-resection)
a dose of 60-66 Gy photons in daily fractions of 2 Gy over
6 weeks is advisable. Patients with postsurgical macroscopic
disease (R2-resection), with unresectable primary tumors or
with inoperable recurrent tumors should receive doses of
60 Gy photons. An additional dose of 10 Gy is usually given
through reduced portals to the volume of known residual
disease. In these selected patients an optional mixed-beam
therapy, consisting of photons and a neutron boost, can be
applied. Irradiation of the adjacent neck lymph nodes should
be administered with 50-60 Gy photons if there is tumor
involvement. After a neck dissection, irradiation of the neck
is optional. Elective neck irradiation in case of clinically
negative necks reduced the 10-year nodal failure rate from
26% to 0% [78]. Postoperative neutron, heavy ions or proton
radiotherapy is recommended, on a type 2 level of evidence
[101-110] in adenoid cystic carcinoma, since it is associated
with a better tumor control than the one achieved by radiother-
apy with photons. This radiotherapy is suitable for individual
clinical use, on a type R basis, even after complete resection
(RO). Doses ranging from 15 to 20 Gy are given depending
on the energy and type of fractionation because of the higher
relative biologic effectiveness (RBE) of neutrons, heavy ions
and protons.

6.3. Minor salivary gland tumors

6.3.1. Local disease and locoregional disease

Minor salivary gland tumors may arise anywhere in the
head and neck. Local and loco-regional surgical excision is
the recommended treatment. In general, the treatment of these
tumors follows the pattern adopted for squamous cell carci-
nomas arising in the upper aerodigestive tract. A low rate of
cervical lymph node metastases has been reported [82,111].
Therefore, there is probably little benefit from elective neck
dissection for patients with small and low-grade tumors of
the minor salivary glands. Postoperative radiotherapy is rec-
ommended, on a type R basis, in patients with advanced
disease.

6.4. Unresectable/inoperable locoregional disease

In cases of unresectable/inoperable locoregional disease
neutron, heavy ions or proton radiotherapy is recommended,
on a type 2 level of evidence [112].

Patients are usually treated either with neutron alone or a
mixed beam irradiation. Long term locoregional control may
reach 67% compared to average long term locoregional tumor
control rates of approximately 25% for standard fractionated
radiations. Normal tissue toxicities do not seem to be different
from those observed in patients treated with photons. The 6
year actuarial rate of development of grade 3 or 4 long term
toxicity (RTOG criteria) was 10% in 279 salivary gland tumor
patients treated with neutron therapy [113]. This is absolutely
comparible to the toxicities known by photons radiotherapy,
concerning xerostomia, facial nerve damage and skin fibrosis.

In 20 patients treated with neutrons with advanced adenoid
cystic carcinoma there were only 2 patients with late grade 3
toxicity, no grade 4 toxicity was described [114].

But these data may chance during the next years, because
all photon patients in this collectives were irridiated without
the modern techniques of intensity modulated radiotherapy
(IMRT) or image guided radiotherapy (IGRT).

With these new techniques late toxicities were described
below 5% [115].

6.5. Local relapse

Surgery, irradiation, or re-irradiation are suitable for indi-
vidual clinical use, on a type R basis for local relapse.
Endpoints of treatment are frequently palliative. If irradia-
tion is possible, neutron, heavy ions or proton radiotherapy
is recommended. If surgery and irradiation are not feasible,
palliative chemotherapy (see Section 6.6) may be considered.
Hyperthermia associated with radiation therapy is investiga-
tional only [116,117].

6.6. Regionally relapsing disease

The standard treatment for late regional lymph node
metastases is modified radical or classic radical neck dis-
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Table 3

Phase II study with biological drugs.

Author, year Histotypes Drug Target Response rate (%) SD > 6 months (%)
Hotte SJ, 2005 [135] ACC=16 Imatinib c-kit 0 12

Haddad R, 2003 [139] ACC=2;non-ACC=12 Trastuzumab HER2 7 n.r.

Glisson BS, 2005 [136] ACC=19; non-ACC=10 Gefitinib EGFR 0 n.r.

Agulnik M, 2007 [138] ACC =20; non-ACC =20 Lapatinib HER2/EGFR 0 47

Locati LD, 2008 [19] ACC=23; non-ACC=7 Cetuximab EGFR 0 50

section according to the extension of disease. Postoperative
radiotherapy is recommended for patients with a massive
involvement of the neck nodes (more than 3 nodes) or in
the presence of capsular rupture. Recurrence within the field
of a previous neck dissection can be treated with radiotherapy
or surgical excision, if possible, but the prognosis is dismal.

6.7. Metastatic disease

Carcinomas of the salivary glands may metastasize to
lymph nodes, lung, liver and bone. Distant metastases
develop with wide variability according to the histology.
Metastases are rare in low-grade tumor (i.e. low-grade
mucoepidermoid carcinoma, polymorphous low-grade ade-
nocarcinoma or clear cell carcinoma). High-grade salivary
duct carcinomas and squamous cell carcinomas show distant
metastases in 46% and 30% of cases, respectively. High-
grade mucoepidermoid and acinic cell carcinomas develop
metastases in 5-16% of cases. Metastases from adenoid
cystic carcinoma range from 25 to 55% and usually show
indolent asymptomatic courses. Solitary metastases of lung
and liver can be resected. Lung metastasectomy in a highly
selected subset of patients provides a prolonged freedom from
progression but whether this could be translated into a sur-
vival benefit, is still a matter of debate [118]. Bone metastases
are rare, but if there is a risk of fracture or drug-resistant
pain, radiotherapy or surgery is recommended. Palliative
chemotherapy is suitable for individual clinical use, on a type
3 level of evidence. The most studied regimen, consisting
of cyclophosphamide plus doxorubicin and cisplatin (CAP),
produced a response rates ranging from 22% to 100% and
complete responses in up to 70% of cases. However, these
outstanding data should be interpreted with caution since
derived from old series with few patients. Data derived from
the combination of carboplatin with paclitaxel did not gain
better results [119]. The best single-agent activity has been
reported for cisplatin, 5-fluorouracil (5-FU) or doxorubicin,
albeitin small series of patients. Is still not clear whether com-
bination chemotherapy has any advantage over single agent
chemotherapy [102,120-131]. Chemotherapy activity seems
to be histotype driven. It has been suggested that patients
with adenocarcinoma, adenoid cystic carcinoma, acinar cell
carcinoma, and malignant mixed tumors are similarly sensi-
tive to the CAP regimen. Patients with mucoepidermoid and
undifferentiated tumors, however, appear to respond better
to those drugs active against squamous cell carcinomas (e.g.
cisplatin, 5-FU, methotrexate) [132]. Paclitaxel seems to be

active in histotypes other than ACC [133], gemcitabine also
resulted in no activity in ACC [134]. Patients responding to
chemotherapy have not been documented to have a survival
benefit over non-responding patients. Despite the absence of
a survival benefit, the palliative effect of chemotherapy was
often pronounced.

Some phase II trials on tailored therapies have been
conducted (Table 3). Among these studies, no activity
was verified for imatinib, gefitinib, cetuximab and lap-
atinib [135-138]. One long-lasting partial response was
reported with trastuzumab in a case of HER2 3+ mucoepi-
dermoid cancer [139]. Rare objective responses to imatinib
were published [140,141], favoured in case of strong c-kit
immunostaining [141].

Even the employment of bortezomib, a proteasome
inhibitor, in 25 ACC cases within a phase II study did not
result in any objective response [142]. A partial response in
one ACC case has been reported within a phase I trial with
AG-013736, a TK-inhibitor of all vascular endothelial growth
factor receptors, PDGF-beta and wild type c-kit, suggesting
a potential activity of antivascular drug in ACC [143].

The employment of target therapies is only currently rec-
ommended within clinical trials.

7. Late sequelae
7.1. Treatment late effects and sequelae

Facial nerve morbidity is more likely to occur as a
complication of treatment of malignant tumors. Temporary
postoperative paresis is quite common (range 8—38%). Con-
versely, definitive facial nerve paralysis is rare and it strictly
depends on whether surgical intervention is performed on
a primary tumor or on a local recurrence. In fact, in the
former case it occurs in about 1% of patients, while in the
latter case it occurs in 15-40% of patients [144—146]. It has
been shown that nerve sacrifice is rarely necessary, unless the
nerve is directly involved by the tumor. Furthermore, radical
resection is often not necessary if postoperative radiotherapy
is given [62]. Additional postoperative sequelae are salivary
fistulae and neuromas of the greater auricular nerve. Minor
complications are more common after parotidectomy: Frey’s
syndrome (local facial sweating and flushing during meals)
occurs in varying degrees in 20-40% of cases; anesthesia
in the periauricular skin is almost constant [147]. Sequelae
due to radiotherapy should be divided into acute and late
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side-effects. Mild acute side-effects consist of skin erythema,
mucositis and dysphagia. Severe acute side-effects manifest
as desquamation and mucosal ulcers. Late side-effects consist
of telangiectasia, permanent taste impairment, subcutaneous
fibrosis, xerostomia and otitis externa or media associated
with partial hearing loss and pain [148,149]. Bone necrosis
rarely occurs.

7.2. Related and secondary tumors

Second tumors may occasionally arise in the irradiated
areas. The latent period for development of the irradiation-
induced cancers varies from 10 to 25 years.

8. Follow-up
8.1. General principles and objectives

The aims of follow-up in disease-free patients are early
recognition of locoregional relapse, to allow for effective
salvage treatment and early recognition of treatment com-
plications (i.e. xerostomia and trismus) and their treatment.
Follow-up appointments are scheduled on an individual
basis determined by risk of occurrence. Periodical exami-
nations should be carried out by head and neck surgeons
along with radiation or medical oncologists and den-
tists, when the patient received combined radiotherapy and
chemotherapy.

8.2. Suggested protocols

Local recurrence represents the main cause of treatment
failure, followed by cervical neck metastasis and distant
metastasis. The relative risk depends on tumor grade and
stage, positive nodal disease, facial nerve involvement and
extraparenchymal extension. Seventy per cent of local recur-
rences are observed within three years, except in cases of low
grade and adenoid cystic histology. Consequently, patients
should be strictly followed up during this period. According
to the individual patient’s characteristics a proper sched-
ule could be as follows: first year posttreatment: every 1-3
months. Second year: every 2—4 months. Third year: every
3—6 months. Fourth and fifth years: every 4—6 months. After
5 years: every 12 months. All salivary gland malignancies
require a follow-up period of 20 years for true measures
of clinical outcome in particular in the case of low-grade
tumors and adenoid cystic carcinomas. Yearly chest X-rays
can be considered in high-grade tumors and in submandibular
and minor salivary gland cancers on a type R basis, as these
tumors are associated with frequent occurrence of pulmonary
metastases. Chest CT scan should be performed in cases of
local relapse, when salvage treatment is planned. TSH anal-
ysis could be indicated every 6—12 months, in case of neck
irradiation.
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START METHODOLOGY

START is an evidence-based instrument. This means that statements on main clinical “options” are codified and accompanied by
a codified “type of basis”, as follows, according to a classification originally devised for the START project. The START Editorial
team is glad to receive comments on this (please, address them to the START Secretariat ). The background has been detailed in
Ann Oncol 1999; 10: 769-774.

@ STANDARD ("standard", "recommended” [or "not recommended"])
This can be considered a conventional choice for the average patient.

@ INDIVIDUALIZED ("suitable for individual clinical use")
This is not a standard option, but it can be a reasonable choice for the individual patient. The patient
should be informed that the option is not standard and the decision must be shared with the patient.

@ INVESTIGATIONAL ONLY (“investigational”)
This is something which, in principle, can be offered to the patient only within a clinical study.

® "TYPE C basis" (General consensus)
TYPE of BASIS for 'here is a widespread consolidated consensus. Randomised trials have not been carried out or have
available options been inadequate, but the issue is settled without major controversy: currently, no (further)
experimental evidence is felt to be needed

START provides an

appropriate basis for each
clinical option. Types of @
basis are ranked in five
levels.

"TYPE 1 evidence" (Randomised trial(s) available, strong evidence)

Consistent results have been provided by more than one randomised trials, and/or a reliable meta-
analysis was performed. In some instances, one randomised trial can be considered sufficient to
support this type of evidence. Further confirmatory trials do not seem necessary.

@ "TYPE 2 evidence” (Randomised trial(s) available, weak evidence)
One or more randomised trials have been completed, but the evidence they provide is not considered
definitive (their results are not consistent, and/or they are methodologically unsatisfactory, etc.).
Some controlled evidence has therefore been provided, but confirmatory trials would be desirable.

@ "TYPE 3 evidence" (External controlled comparisons available)
Evidence is available from non-randomised studies, with external controls allowing comparisons. Some
uncontrolled evidence has therefore been provided, but trials would be desirable.

@ "TYPE R basis" (Rational inference)
Little or no direct evidence from clinical studies is available. Yet clinical conclusions can be rationally
inferred from available data and knowledge (e.g. by rationally combining pieces of information from
published studies and observations; for a rare neoplasm, or presentation, through analogy with a
related, more common tumour, or presentation; etc.). The inference can be more or less strong, and
trials may, or may not, be desirable (although sometimes unfeasible).
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