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Chapterr  VI I 

Nobodyy can explain a topic clearly, unless he masters the subject complete-
iy : : 

Diceree bene nemo potest, nisi qui prudenter  intellegit. 
Cicero,BrutusCicero,Brutus 6.23, 43 B.C. 

Fromm inabilit y to let well alone, from too much zeal for  the new and contempt 
fromm what is old; from putting knowledge before wisdom; science before art 
andd cleverness before common sense; from treating patients as cases, and 
fromm making the cure of the disease more grievous than the endurance of the 
samee - Good Lord, deliver  us. 
SirSir Robert Hutchinson, J905 
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Chapterr VII 

Abstract t 

Thiss review integrates current research on assessment, management options 
andd respective outcomes, and prognostic considerations, into the existing 
knowledgee on parotid carcinoma. 
Thee standard management remains a complete resection, with sacrifice of 
faciall  nerve branches only for obvious neural invasion. Histologically and 
cytologicallyy proven neck disease requires combined surgery and radiothera-
py,, elective neck treatment is reserved for advanced stage-high grade tumors. 
Postoperativee radiotherapy, improving locoregional control, can only be 
omittedd in low stage, low grade tumors with no additional negative prognos-
ticc factors. Improved locoregional control results in distant metastasis as the 
mainn presentation of treatment failure, for which systemic treatment today 
remainss insufficient. 
Duee to the complex combined influence of an amalgam of prognostic factors, 
currentt treatment results vary widely within the patient population. An 
increasinglyy quantitative approach to prognosis could help us understand and 
comparee these differences. A way to this more quantitative approach is a 
properlyy validated prognostic index, summarizing the weighted contributions 
off  each prognostic factor in one patient, improving prognostic accuracy. 

Introductio n n 

Parotidd malignancies comprise 1 to 3% of all head and neck carcinomas1. 
Thee standardized incidence rate per 10" person-years in the Netherlands in 
thee period 1989-1995 was 6.0 for men and 5.0 for women2, similar to the 
incidencee of 6.2 per 10" person-years recently reported in Denmark3. 
Diversityy in recurrence-free survival is remarkable and mainly associated 
withh histological type, specific growth characteristics, tumor stage, and treat-
ment.. This is in general terms illustrated by the short recurrence-free interval 
forr a patient with a T4 undifferentiated carcinoma, often immediately recur-
ringg following treatment, and the long recurrence-free interval for a patient 
withh a Tl adenoid cystic carcinoma (AdCC), recurring after more than fifteen 
years4.. We will go step by step through the contemporary work-up and man-
agementt of the parotid carcinoma patient, at every step highlighting recent 
trends,, as they have appeared in last year's world literature. 
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Managementt of cancer of the parotid gland 

Diagnosis s 

Symptomss and signs 

AA patient with a parotid tumor most often presents with an asymptomatic 
preauricularr swelling. Ten percent of parotid tumors originate in the deep 
lobe,, a small subgroup of these presents with an asymptomatic swelling of 
thee lateral oropharyngeal wall or soft palate. A far minority of tumors (1%) 
arisee in the accessory parotid tissue localized anteriorly, on the masseter mus-
cle5.. The probability of malignancy in any parotid tumor is less than 25%6'7. 
Clinicall  findings indicating malignancy are cervical lymphadenopathy, 
impairedd mobility, fixation to the skin, rapid tumor enlargement, and facial 
palsy.. Logically, the risk of malignancy increases with multiple findings pres-
entt together at the same time8. Facial palsy is an alarming symptom and 
occurs,, independent of the T classification of the disease, in 12 to 25% of 
patientss with a malignant parotid lump7-9-14. "Idiopathic" facial paralysis, 
evenn with a normal MRI (magnetic resonance imaging) examination, can be 
duee to a parotid carcinoma in 6%15. Therefore, a carcinoma should be sus-
pectedd in any patient with progressive facial nerve impairment over 6 to 12 
weeks,, especially if persisting without recovery in a period up to 8 months'6. 

Preoperativee work-up 

Too date, regardless of all test results, if technically feasible, and in the 
absencee of medical contra-indications, excision of the parotid mass remains 
mandatory.. The preoperative work-up aims mainly at determining the risk to 
thee facial nerve (the main counseling feature) by estimating location, extent, 
andd chance of malignancy. 

Finee needle aspiration cytology (FNAC) 

FNACC has been proven to be cheap, safe (no tumor seeding) and quite accu-
ratee in the hands of experienced cytologists, and often helpful in guiding the 
surgicall  intervention'7»'8. The main objective is not accurate tumor typing, 
butt to rule out non-neoplastic lesions and to identify malignancy in neoplas-
ticc lesions'9. We routinely use FNAC in the work-up of all parotid neoplasms. 
Ann immediate on-site work-up and interpretation, results in the highest accu-
racy20. . 

Diagnosticc yield in a recent review of 1355 FNAC's in malignant salivary 
glandd lesions at the Institut Curie, is summarized as an 80.5 % correct iden-
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Chapterr VII 

tificationn of malignancy (true positive), a 4.6 % suspicious lesions, an 11.9% 
failuree to recognize the malignant nature (false negative), and a 3% of unin-
terpretablee samples17. Several recent studies reported a comparable accura-
cy21-^. . 

Iff  no malignancy is demonstrated, the 11.9% false negative rate still calls 
forr superficial parotidectomy17. We feel that any parotid tumor should be 
removedd by parotidectomy for further histopathological purposes, except for 
largee tumors infiltrating the skin, which can easily be diagnosed by incision-
all  biopsy. For cytologically proven malignancy, USgFNAC (ultrasound guid-
edd fine needle aspiration cytology) staging of the neck is recommended. 

Imaging g 

Routinee imaging is not required for mobile circumscribed tumors7-24'25. 
Imagingg is mandatory for tumors with impaired mobility, with MRI offering 
superiorr anatomic information regarding the retromandibular part of the 
parotidd and the area of the stylomastoid foramen15'24-25. MRI sensitivity for 
faciall  nerve invasion is however not absolute15. Currently, even the best 
imagingg techniques cannot predict the course of the facial nerve and the ensu-
ingg deep or superficial lobe location of a parotid tumor. Reports using spe-
cificc MR] techniques are however promising (Figure 1) and reliable visuali-
zationn of the main trunk should become possible in the near future26-28. 

Figuree 1. Imaging of left parotid tumor, (a) CT. The tumor (T) is located lat-
erall  to the mandible, (b) MRI. The tumor is located between the facial nerve 
{small{small arrows) and the retromandibular vein {arrowhead).26 

ActaActa Otolaryngologica Suppl Vol 542:49-53 Copyright © 2000. Reprinted by permission of 
TaylorTaylor and Francis Ltd. 
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Managementt of cancer of the parotid gland 

Combinedd (clinical and radiological) TNM classification and Stage 
grouping g 

Thee TNM-cIassification no doubt is a keystone in reaching a worldwide uni-
formm diagnosis of parotid carcinoma, summarizing local extent, regional and 
distantt metastasis29-30. These disease properties, in conjunction with various 
otherr clinical and histopathological patient and tumor features, are the major 
treatmentt planning determinants. The major purpose of the TNM-classifica-
tionn is facilitating comparison of treatment results (diagnostic role). Most 
analysess have used the 1987 UICC/1988 AJCC classification, which has 
remainedd unchanged in the 1992 edition, in which T classification combines 
tumorr size (T1-T4) with an a-b subdivision according to local extension31. 
Difficul tt to work with, this subdivision disappeared in the 1997 revision, 
wheree local extension and facial nerve palsy upstage the T classification, 
regardlesss of size29. A new version of the TNM classification is expected in 
Mayy 200232. 

Thee TNM components have also been found to have an independent prog-
nosticc role in multivariate analyses1'4'12'33-35. To serve this prognostic role, the 
TNMM levels are commonly reduced in "stage grouping", assigning TNM-con-
stellationss with a comparable prognosis to the same stage. The stage group-
ingg guidelines, however, are empirical and need validation like any other 
prognosticc system36. Recent evidence argues against the adequacy of the cur-
rentt stage grouping system: in 1074 patients with parotid carcinoma, only 9 
patientss could be assigned to the stage III subgroup. The authors rightfully 
questionn the relevance of a four-leveled staging system in which one sub-
groupp is virtually empty37 (Figure 2). As a solution, they propose a (data-driv-
en)) stage grouping reorganization. The question here is whether we should try 
too crowd all prognostic information in the T, N, and M classification and stage 
regrouping,, a system initially developed only to provide diagnostic uniformi-
ty.. One could argue we should rather move towards prognostic indices, incor-
poratingg all prognostic information generated by multivariate analysis4. 

Treatment t 

Primar yy tumor surgery determinants: location, size and local 
extension n 

AA standard superficial parotidectomy will adequately remove most Tl , T2 
andd selected T3 (if needed with skin resection) tumors in the superficial lobe. 
Moree extended surgery will impose itself in tumors with deep lobe involve-
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Figuree 2. Patient distribution and survival curves according to the 1997 
UICCC classification are shown. The number of Stage II I  patients was 
extremelyy low37. 

CANCER,CANCER, Vol 89, No 8, 1664-9, Copyright © 2000 American Cancer Society. Reprinted by 
permissionpermission ofWiley-Liss, Inc., a subsidiary of John wiley & sons, Inc. 

mentt and/or facial palsy. One currently agrees to sacrifice facial nerve 
branchess or the main trunk only in cases of preoperative paralysis or perop-
erativee tumor adherence. A preoperatively intact nerve can usually be dis-
sectedd macroscopically free from the tumor and the risk of leaving micro-
scopicall  disease behind is accounted for by postoperative radiotherapy14'38. 
Nervee sacrifice in these instances induces a disproportionate morbidity at the 
expensee of very littl e gain in tumor control10. A recent study underlined this 
showingg no survival benefit for patients undergoing radical parotidectomy 
includingg facial nerve sacrifice as compared to patients with residual micro-
scopicc disease following conservative nerve management3. When nerve 
resectionn is unavoidable, the margins should be checked with frozen section, 
andd immediate nerve repair provides the best cosmetic and functional results. 
Ass a donor nerve, the greater auricular seems preferable: it combines easy 
access,, good diameter and adequate arborization39-40. A reachable objective 
seemss the House Brackman grade II I  (light to obvious paresis with synkine-
siss but possible eye closure)41. A two years period is needed to reach this final 
result39-40.. Negative prognostic factors in this respect are presence and dura-
tionn of preoperative facial nerve dysfunction and advanced age (>60y). 
Radiotherapyy does not impair facial nerve function recovery following cable 
grafting.. In a cohort of 52 patients, a House-Brackmann grade II I  or IV was 
reachedd in 69% of irradiated patients, and in 78% of non-irradiated patients 
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Managementt of cancer of the parotid gland 

(p=0.54)40.. This study nicely replicated the experimental findings of Mc 
Guirtt and Mc Cabe, describing an 80% axon recovery in both irradiated and 
non-irradiatedd facial nerves42. 

Primar yy surgical treatment of the neck 

Clinicall  or radiological regional metastasis occurs in about 16% of patients 
andd mainly involves levels II, III and IV43. In the presence of histologically 
provenn lymph node metastasis, a (modified) radical neck dissection, remov-
ingg levels I to V, is indicated. Accessory nerve sacrifice is imperative in case 
off  proximity of or fixation to lymph node metastasis. In these patients, post-
operativee radiotherapy of the parotid region and the ipsilateral neck increas-
ess local control and survival44-46. 

Forr the NO neck, we follow the prevailing opinion that elective neck sur-
geryy is mostly not indicated. As many other authors, however, we routinely 
inspectt and perform frozen section of the level II subdigastric lymph nodes, 
followedd by neck dissection in case of regional metastasis in the frozen sec-
tionn material4-46-47. Within the NO parotid carcinoma patients, a subgroup at 
highh risk of occult metastasis has been defined. Following criteria define 
thesee high-risk patients: large primary tumor size (>4 cm) and histology with 
clinicall  high grade behavior imply a 20% and 49% risk for occult nodal 
metastasiss respectively43»48, and so do advanced age (>54y), perilymphatic 
spreadd and extraparotid extension, the combination of these three factors cor-
respondingg to a 95% risk for occult nodal metastasis 49. Everyone agrees that 
thesee high risk patients are candidates for elective neck treatment. This treat-
mentt can be elective neck dissection or elective radiotherapy to the neck. 
Armstrongg and Kelley propose elective neck dissection (including level III 
andd IV, as level II can be uninvolved in patients with disease in II I  and 
IV 43'48).. Using Armstrong's criteria to perform elective neck dissection, 
Magnanoo et al found a 22% occult disease rate in NO patients undergoing 
electivee neck dissection50. A 37 % risk of occult metastasis in the surgically 
treatedd NO neck was recently reported to be predicted by histiotype, (adeno-
carcinoma,, undifferentiated carcinoma, high-grade mucoepidermoid carcino-
maa (MEC), salivary duct carcinoma (SDC) and squamous cell carcinoma, 
togetherr featuring a 68% occult rate),T classification and severe "desmopla-
sia""  (abundant collagenous stroma in the primary tumor)51. We think that the 
surgicall  approach to the NO neck can nowadays be minimized using preop-
erativee USgFNAC of the neck and peroperative frozen section. Frankenthaler 
ett al favor elective radiotherapy to the neck49. This approach, relying on 
definitivee histopathology, has generally gained acceptance24-45, considering 
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thatt (1) the indications for elective neck treatment largely concur with the 
indicationss for postoperative radiotherapy to the primary site45, and (2) per-
operativee adequate typing of a salivary gland tumor is very difficult (accura-
cyy 51%19>52). We have to keep in mind however, that to date no data exist 
comparingg the efficacy of elective surgical treatment versus elective radio-
therapyy to control occult neck disease45'51. 

Definitiv ee histology 

Onlyy after resection of the primary tumor, accurate typing, grading, and 
descriptionn of ominous features such as perineural growth, vascular and per-
ilymphaticc growth, and judgment of radicality becomes possible. The main-
stayy for typing remains the 1991 WHO classification53 (Table 1), featuring 17 
differentt phenotypes and one "other carcinomas" category. 

Tablee 1. 
Thee WHO 1991 histologic classification of malignant 

salivaryy gland tumors 53 

Tumorr type: carcinomas ICD-0 and SNOMED code* 

1.. Acinic cell carcinoma 8550/3 
2.. Mucoepidermoid carcinoma 8430/3 
3.. Adenoid cystic carcinoma 8200/3 
4.. Polymorphous low-grade adenocarcinoma (terminal duct adenocarcinoma) 
5.. Epithelial myoepithelial carcinoma 
6.. Basal cell adenocarcinoma 8147/3 
7.. Sebaceous carcinoma 8410/3 
8.. Papillary cystadenocarcinoma 8450/3 
9.. Mucinous adenocarcinoma 8480/3 

10.. Oncocytic carcinoma 8290/3 
11.. Salivary duct carcinoma 8500/3 
12.. Adenocarcinoma 8140/3 
13.. Malignant myoepithelioma (myoepithelial carcinoma) 8982/3 
14.. Carcinoma in pleomorphic adenoma (malignant mixed tumor) 8941/3 
15.. Squamous cell carcinoma 8070/3 
16.. Small cell carcinoma 8041/3 
17.. Undifferentiated carcinoma 8020/3 
18.. Other carcinomas 

yy code of the International Classification of Diseases for Oncology (ICD-O) and the 
Systematizedd Nomenclature of Medicine (SNOMED) 

Timee evolving, additional information on the newly adopted entities in the 
19911 classification is revealed and aids in locating the types on the scale of 
biologicall  aggressiveness. This often only complicates a clear relationship 
betweenn histiotype and recommended treatment. 
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Inn some allegedly low grade tumors, aggressive subgroups were defined. A 
subgroupp of solid-microcystic acinic cell carcinoma (AcCC) shows a defi-
nitelyy poorer prognosis54. Also the low aggressiveness of epithelial myoep-
itheliall  carcinoma has to be reconsidered in view of series with a recurrence 
ratee of 40% and a disease specific survival of 60%55"57. The "goblet cell 
aggressivee variant" is another seemingly microscopically low grade MEC 
withh a particularly aggressive behavior58. 
Conversely,, in SDC, uniformly considered highly aggressive, a low-grade 
variantt exhibiting the typical microscopical SDC features was 
described59*60. . 
Alsoo new entities are described. Hyalinizing clear cell adenocarcinoma, a low 
gradee tumor, originally diagnosed only in minor salivary glands61'62, was 
recentlyy described in the parotid6364. Primary chondrosarcoma in the parotid 
glandd is thought to arise from mesenchymal cells, developing out of the inter-
calatedd duct reserve cell65. Oncocytic MEC constitutes a probably low grade 
variantt of MEC66. 
Accordingg to the bicellular reserve cell theory all carcinoma phenotypes arise 
fromfrom errors in the normal differentiation starting from two "uncommitted" 
precursorr cells, the intercalated duct reserve cell and the excretory duct 
reservee cell, which are believed to normally differentiate into the various 
"salivaryy gland unit cells"67. Recently, strong cytogenetic evidence support-
ingg this theory was found by locating the highest expression of Pleomorphic 
Adenomaa Gene 1 (PLAG1) related protein in these intercalated duct reserve 
cells,, suggesting that these precursor cells can develop into both epithelial 
andd mesenchymal components of pleomorphic adenoma68. Thus differentia-
tionn of these pluripotent cells to all normal salivary gland cells and to the 
realmm of tumors, often composed of microscopically very different celtypes, 
gainss in probability. 

Grading::  light microscopical grading 

Histopathologicc grading attempts to explain variable biologic behavior with-
inn one histiotype, but remains controversial because of lack of uniformity and 
insufficientt independent prognostic power. Uniformity remains problematic 
duee to a weak consensus on grading criteria and significant grading disparity 
evenn among experienced pathologists using the same set of grading crite-
ria10'5869.. As shown in multivariate analysis, multiple collinearities (stage-
grade70/age-grade/irradicality-gradee 71) often make grading a non-essential 
piecee of information in clinical decision making. Generally, a grading effort 
iss done in three histopathological types: MEC53»58.69.70-72-75, AcCC76-77and 
AdCC78-81. . 
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Treatmentt implications until now only follow grading of MEC into low grade 
versusversus intermediate and high grade types, the former requiring no additional 
radiotherapyy in completely resected Stage I and II24. Conversely, the recent-
lyy highlighted subset of aggressive "high grade" AcCC (16.5% of 438 grad-
edd tumors out of a total of 1353 AcCC patients 54>77) should receive postop-
erativee radiotherapy. Every AdCC should be considered a "clinically high 
gradee malignant neoplasm". This is exemplified by an interesting study of 
AdCCC in different anatomic locations, showing a cumulative incidence of 
distantt metastasis in 100% of patients followed up for longer than 5 years, 
regardlesss of grade and initial stage82. Tumor doubling time studies in this 
paperr suggest that distant metastasis is often present long before the initial 
diagnosiss of the primary salivary gland tumor. 

Grading::  molecular  biologic aspects 

Immunohistochemicall  identification of proliferation markers like Ki-67 and 
Proliferatingg Nuclear Cell Antigen (PCNA) could be a more objective and 
reproduciblee alternative to histopathologic grading. Ki-67 identification is 
higherr in AdCC and MEC83.Within MEC, Ki-67 relates to AFIP grade70 and 
too clinical outcome84. PCNA, an essential cofactor of DNA polymerase 
delta,, present during S-phase, independently predicts survival in MEC69-85. 
PCNAA staining also correlates with grading in mucoepidermoid carcino-
ma86.. The prognostic role of PCNA staining in AdCC has also been recent-
lyy suggested87.Whereas PCNA and Ki-67 mirror the endpoint of the cascade 
leadingg to globally deranged growth69, numerous elements of this cascade 
havee been studied separately. Their individual prognostic value is less like-
ly.. Associated with aggressive tumor behavior are fibroblast growth factor88, 
p533 expression89-90, p53 mutations84 and c-erb B-2 amplification - overex-
pression.. Impaired production of cell-cell adhesion proteins implies a 
propensityy towards local invasion and regional and distant metastasis. In 
undifferentiatedd carcinoma, the inability to produce functioning hemidesmo-
somess is due to absent production of hemidesmosome component proteins 
BP1800 and BP23091. In AdCC, reduced expression of E-cadherin parallels 
increasingg grade and independently predicts poor disease specific survival 
(DSS)) in addition to stage92. It is hoped that the molecular biologic approach 
couldd in the future be a more direct and reproducible measurement of 
aggressivityy than optical grading. So far, these studies have only been per-
formedd in a limited number of patients, and do not allow solid prognostic 
conclusionss yet. 
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Postoperativee radiotherapy 

Postoperativee radiotherapy to the primary usually consists of conformal 
wedged-pairr beams to a dose of 60 Gy24. The need for radiotherapy follow-
ingg surgery is determined by stage and the histopathologic report. Current 
policyy recommends this treatment in most high grade and high stage (Stage 
IIII  and IV) lesions. Lacking randomized trials, we still rely on retrospective 
reportss demonstrating improved local control, in spite of negative bias in 
selectingg patients for combined therapy33'93* 96. The best study here, a 
matchedd pair analysis of parotid and submandibular carcinomas, finds a sig-
nificantt difference in DSS and local control in patients with AJCC stage HI 
andd IV and in patients with nodal disease44. Low stage lesions, where rou-
tinelyy no postoperative radiotherapy is given(AcCC, low grade MEC), should 
receivee radiotherapy in case of high grade histology, close surgical margins, 
perineurall  or perilymphatic invasion, or when they recur4. 

Unresectablee disease: radiotherapy (including neutron radiother -
apy)) and chemotherapy as primar y treatment 

Inn only 26% of unresectable salivary gland cancer, conventional radiothera-
pyy achieves local control97. Neutron therapy implies a reduced oxygen 
enhancementt factor, decreased repair of sublethal cell damage, and less vari-
abilityy of sensitivity through the cell cycle. For unresectable tumors, neutron 
radiotherapyy improves 5 year local control to up to 75%98"103. This approach 
deservess more attention, especially for unresectable AdCC, keeping in mind, 
however,, that there is no clear survival effect due to unaffected distant metas-
tasiss (incidence in 40% of these patients after a median follow-up of 51 
months)100»103.. The risk for more severe late side effects, include hearing loss 
(sensorineurall  hearing loss, temporal bone osteoradionecrosis), soft tissue 
necrosis,, ascending ramus mandibulae necrosis, temporal brain lobe necrosis 
andd cervical myelopathy, makes the modality less attractive. 
Inn this setting, there remains at present no proven benefit of chemotherapy. A 
temporaryy complete remission in one in five patients is the best achievable at 
thee moment104-105. 
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Treatmentt  outcomes and prognosis 

Treatmentt results in major treatment centers are displayed in Table 2. These 
numberss have to be appreciated in their specific context of stage, percentage 
highh grade, treatment period and corresponding treatment regimens, and 
patientt inclusion criteria. 
Duringg the last decades prognostic factors in salivary gland tumors have been 
studiedd extensively employing univariate1'11'13'94* 96'106 and multivariate statisti-
call  analyses1'9-12'33'34-107-109. Histological type35-1!0and grade, stage1-12'34-35'51, 
age1-34'49,, gender1-33, pain1'4-11, skin4-33and facial nerve involvement (perineur-
all  growth)12'33-35, and treatment (resection margins)4'108'"1 emerged as impor-
tantt prognosticators in this respect. 
Differentt authors examine different prognostic factors in relation to different 
outcomes:: survival, disease specific survival, recurrence (any recurrence4, 
neckk recurrence only51, distant metastasis only35). Considering the outcome 
recurrence,, the common denominator in the three different studies is that 
increasingg initial tumor size, extraparenchymal extension and initial or recur-
rentt neck disease herald distant failure. The emphasis thus is on clinical signs 
whenn it comes to predict occult neck disease implying an elective neck 
approachh on the one hand, and distant metastasis on the other. 
Mostt authors cite all these prognostic factors separately and expect the cli-
niciann to make an intuitive amalgam of an ever increasing number of factors 
presentt in a given patient to get an accurate estimate of prognosis. One way 
too deal with the increasing prognostic information is seen in the evolution 
fromm the 199231 to the 1997 staging 29 system where factors such as facial 
nervee involvement and evidence of local extension contribute to a higher T 
classification.. A number of studies investigating the added value of this 
changedd classification, however, are not convincing that this is really an 
improvement112-113.. The question can be asked whether it is appropriate to 
mixx the information of tumor size with other variables like facial nerve 
invasion,, when these two aspects can occur independently and can be found 
independentlyy prognostically important in several multivariate analy-
ses4»109.. The alternative is to create a prognostic index combining the dif-
ferentt independent prognostic factors4. This index sums the properly 
weightedd contributions of each patient and tumor characteristic to progno-
siss into a single number, corresponding to an estimate of tumor recurrence 
inn the situation before (PS1) and following (PS2) primary treatment (Table 
3).. Following completion of the formula, the resulting score places the 
patientt in one of four prognostic groups (Figure 3). Self-evidently, a com-
parablee index could be constructed to predict other outcomes such as sur-
vivalvival and disease specific survival. Recently this prognostic index was val-
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idatedd in a nationwide database, indicating its usefulness in parotid carcino-
maa patients in general114. 
Anotherr hot topic in prognostic research is the introduction of aspects of 
molecularr biology information (the "YAPI" phenomenon: yet another prog-
nosticc factor); we agree with Batsakis that critical multivariate assessment 
togetherr with known clinical and pathological prognostic factors, as well as 
properr validation, are needed before acceptance of new putative prognostic 
factorss (Batsakis, Hayes Martin Lecture 199469). 

Tablee 2. 
Diseasee Specific Survival (DSS) following treatment of patients with 

parotidd carcinoma 

Author s s yearr  of publication DSS S 
5y y 10y y 

Frankenthalerr  et al '^ 
Kanee et al ' 
Pedersenn et al ' * 
Poulsenetall  '^ 8 

Renehann 1 09 

Spiroo , 15 

Spiroo and Wang '* ° 
Spiroo et al  3 4 

Therkildsenn et a l " 
Vanderr  Poorten et al  4 

1991 1 
1991 1 
1992 2 
1992 2 
1999 9 
1986 6 
1993 3 
1989 9 
1998 8 
1999 9 

75% % 
69% % 

71% % 
78% % 
55% % 
77% % 
63% % 
76% % 
59% % 

70% % 
58% % 
52% % 
65% % 
65% % 
47% % 
65% % 
47% % 
72% % 
54% % 

Tablee 3. 
Prognosticc indices PS1 (pretreatment variables) 

andd PS2 (posttreatment variables) 

PSll  =0.024 A+0.62 P+0.44 T+O.45 N+0.63 S+0.91 F 

Variable e 

AA = age at diagnosis 
PP = pain on presentation 

TT = clinical T classification* 

NN = clinical N classification* 

SS = skin invasion 

F.== facial nerve dysfunction 

numberr  to enter 
inn the formula 

numberr  in years 
l=noo pain, 
2=painn or  numbness 
<2cm=0,2-4cm=l, , 
4-66 cm=2, >6cm=3 
N0=0,, Nl=l . N2a=2, 
N2b=3,, N2c=4, N3=5 
l=noo invasion, 
2=invasion n 
l=intactt  function, 
2=paresis-paralysis s 

PS22 =0.018 A+O.39 T+0.34 N+0.70 S+0.56 F-HJ.78 PG+O.65 PM 

variable e 

AA = age at diagnosis 
TT = clinical T classification* 

NN = clinical N classification* 

SS = skin invasion 

FF = facial nerve dysfunction 

PGG = perineural growth in the 
resectionn specimen 
PMM  = positive surgical margins 

numberr  to enter 
inn the formula 

numberr  in years 
<22 cm =0,2-4 cm=l, 
4-66 cm=2, >6cm=3 
N0=0,Nl=l,N2a=2, , 
N2b=3,, N2c=4, N3=5 
l=noo invasion, 
2=invasion n 
Kntactt  function, 
2=paresis-paralysis s 
t=no, , 
2=yes s 
l=no,, 2=yes 

19922 TNM classification of the International Union against Cancer" 
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Figuree 3. (a) Kaplan-Meier recurrence free interval curves by prognostic 
scoree PS1, based on pretreatment factors and (b) by PS2, based on pretreat-
mentt factors combined with posttreatment factors (information from the 
pathologyy report). 4 
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Complicationss of parotid cancer  management 

Knownn surgical complications include temporary or permanent facial palsy 
(inn experienced hands, normal function can be achieved in 96% of patients 
afterr superficial parotidectomy117), hemorrhage, infection, skin necrosis, 
Frey'ss syndrome and salivary fistula (13-14 %118). Vargas et al saw resolu-
tionn of long standing salivary fistulas within one month following injection 
off  botoxtype A(30-50U)119. Prey's syndrome is relatively rarely encountered 
inn parotid cancer patients, as most of them receive radiotherapy, inhibiting its 
development120.. Although effective, treatment of this condition with topical 
anticholinergics,, is marked by non-compliance120. A recent alternative, 
chemodenervationn using botulinum toxin type A121 has a median effective-
nesss of 8 months122-124. As preventive strategies, several interposition grafts 
havee been proposed. The sternocleidomastoid muscle flap has opponents125 

andd proponents126-128; most clinicians consider this an easy and effective pre-
ventivee means in surgery for benign pathology. In malignant pathology or 
pleomorphicc adenoma, it makes an eventual reintervention more difficult and 
iss therefore considered not commendable in these diseases125. The same 
holdss for another effective means, the SMAS (superficial musculoaponeurot-
icc system) flap. One study with scrutinized evaluation gives a lot of credit to 
thee use of the SMAS flap, where not one case of Frey's syndrome occurred 
inn 160 patients with a follow-up of 5 to 22 years129. Interposition foreign 
materiall  grafts have an unacceptable rate of complications in terms of 
hematoma,, seroma and salivary fistula130. A recent well conducted study 
showedd the self-reported incidence of another problem, paresthesia in the 
greaterr auricular nerve area, to be 57%. 90% of these symptoms were not 
cumbersome,, and a rapid decrease in time was noticed131. 
Complicationss of radiotherapy include mucositis, skin ulceration, hair loss, 
mandibularr and temporal bone osteoradionecrosis, fibrosis, cerebral 
radionecrosisI32andd xerostomia. The reduction of salivary production due to 
surgeryy was recently elegantly studied133. Resection of the superficial parotid 
lobe,, considered 80% of the gland's volume, results in an ipsilateral mean 
floww reduction of 89%. In most subjects, except in the elderly, a contralater-
all  mean increase of 30% in salivary flow can be measured, so that the even-
tuall  effect is an asymptomatic reduction to about 80% of the preoperative 
volume.. Often forgotten otologic complications following parotid cancer 
managementt are significant sensorineural hearing loss134-136 in up to 33% of 
patientss receiving radiotherapy for parotid tumors, and refractory external 
otitis. . 
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Conclusions s 

Althoughh preoperative diagnostic tests are increasingly capable of informin g 
doctorr  and patient, most frequently nowadays they still do not alter  the man-
agementt  strategy of patients with a parotid tumor. An adequate resection of 
obviouss disease, encompassing identification of the facial nerve and resec-
tionn of the tumor if possible with a cuff of normal tissue (superficial 
parotidectomy),, is the mainstay. The resulting information determines the 
needd for  additional radiotherapy to the primary site, and the need for  elective 
neckk treatment in the NO neck. Recent literatur e has mainly focused on a bet-
terr  definition of management complications and prognostic factors, and 
mainlyy aids in providing doctor  and patient with more precise information as 
too what to expect following parotid carcinoma management. Distant metas-
tasiss remains an important target to hit, as recently no real advances in this 
respectt  have been made. To make further  progress in this difficul t area, the 
onlyy way to go is creating adequate, all encompassing, detailed multi-institu -
tionall  databases (by national head and neck task forces) to provide the much 
neededd material for  assessment and validation of diagnostic procedures and 
prognosticc indices, and to provide the basis for  cooperative treatment trial s 
addressingg distant metastasis. 
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