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Chapterr VIII 

Summaryy and conclusions 

Salivaryy gland carcinoma 
Steppingg up the prognostic ladder 

Autt non tentaris aut perfice 
(eitherr you do not try, or you do the job) 
Ovidins,Ovidins, ars amatoria 1.389, A.D.17 

Thee human intellect...is more moved by affirmatives than by negatives 
FrancisFrancis Bacon, 1621 

Experiencee is fallacious and judgement difficult 
Hippocrates,Hippocrates, Prognostikon, 377B.C. 



Chapterr VIII 

Chapterr I draws the global outline of this thesis. First of all, the complex 
researchh domain is discussed. Starting from the normal histologic architec-
turee of the "salivary gland unit", and from the current histogenetic theories, 
thee diverse histology of the various types of malignant epithelial salivary 
glandd tumors is addressed. The different anatomic locations and the extreme-
lyy low incidence, characteristic of this disease, complicate the scientific 
analysiss of salivary gland carcinoma patients. Following this, the study pop-
ulationn is described. This population consists of the salivary gland carcinoma 
patientss that were treated at The Netherlands Cancer Institute in the period 
1973-19944 on one hand, and of the patient group treated in the member cen-
terss of The Dutch Cooperative Group on Head and Neck Cancer (NWHHT), 
fromm 1985 to 1994, on the other. 

Next,, the prognostic research methodology that was used, is introduced. 
Thee outcome measures used, the phenomenon "prognostic factor", and the 
techniquess to identify the relationship between these two, are addressed. The 
mainn points of interest are the results following treatment of this disease, and 
thee characteristics of the patient and of the tumor, that explain the observed 
variationn in these results. 

Chapterr I concludes with a "state of the art" of prognostic research in this 
area.. Many authors have used univariate and multivariate analysis to reach 
oftenn identical, but also often quite different conclusions, on the subject of 
identificationn of important prognostic factors. Many studies consider differ-
entt outcomes and use other inclusion criteria. This explains the difficulty in 
gettingg a clear picture of prognostic factors for the results following treatment 
off  patients with salivary gland carcinoma, and this is all the more difficult for 
thee patient population in the Netherlands. Moreover, a clear quantification of 
thee effect of identified prognostic factors is usually lacking. Also not avail-
ablee is a clinical tool, that incorporates this prognostic information, to allow 
thee clinician to estimate an individualized prognosis, based on the combined 
effectss of present adverse prognostic factors. Consequently, the research pre-
sentedd in this thesis aims at giving a solid description of treatment results of 
thee salivary gland carcinoma patients, treated in The Netherlands Cancer 
Institute,, and at reaching as high a level as possible on "the prognostic lad-
der".. The latter concept of "the prognostic ladder" refers to the increasing 
levell  of evidence of prognostic information paralleling the increasing com-
plexityy of prognostic factor studies. The subsequent steps to take are, with 
increasingg complexity, (1) identification of prognostic factors, (2) confirma-
tionn and quantification of their effect in multivariate analysis, (3) combining 
thee resulting information in a practical form for easy clinical use, and (4), 
(preferably,, repetitive) demonstration of validity of the obtained findings in 
independentt patient groups. 
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Rii immaru anri rv\nf li iciQng 

Chapterr II discusses the results of the analysis of the patient group with sub-
mandibularr gland carcinoma. Forty-three patients were followed for a medi-
ann period of 143 months (for patients alive at the end of their follow-up). Ten 
yearss after treatment, 52% of patients was free of tumor. The number of 
patientss limits the research possibilities to univariate analysis, resulting in a 
meree identification and confirmation of prognostic factors. Quantification of 
thee effect and conversion into an easy-to-use and clinically applicable form 
remainn impossible at this moment. 

Survivall  following diagnosis and treatment of a carcinoma of the sub-
mandibularr gland is determined by the age at diagnosis, the presence of vis-
iblee skin invasion at diagnosis, and the extent of the disease. The latter factor 
referss to local extent, regional lymph node metastasis, and distant metastasis, 
ass summarized in the International Union Against Cancer/American Joint 
Committeee on Cancer (UICC/AJCC) Tumor, Node and Metastases (TNM) 
classification.. Survival is also predicted by histopathologic factors, reflecting 
tumorr extension. This information obviously is only present in surgical 
patients:: soft tissue invasion, presence of metastatic disease in the lymph 
nodess in the neck dissection specimen, and perineural invasion. Disease spe-
cificc survival and the outcome "recurrence" are strongly interrelated, and 
consequently,, are heralded by the same factors: initial tumor extent 
(UICC/AJCCC TNM classification) and presence of perineural invasion in the 
surgicall  specimen. 

Chapterr HI brings the results of a similar research setup in the group of 
patientss with a carcinoma of the minor salivary glands. Fifty-five patients, 
treatedd between 1973 and 1994, were followed (median, 134 months, for 
patientss alive at the end of follow-up) and analyzed. Sixty percent of them 
wass free of tumor ten years following treatment. Again, the impact of this 
prognosticc research is limited to a solid identification and confirmation of 
prognosticc factors for treatment results, due to the available number of 
patients. . 

Survivall  in these patients is predicted by the age at diagnosis,, the anatom-
icc location of origin of the tumor, and again the initial tumor extent as sum-
marizedd in the UICC/AJCC TNM classification. The anatomic location of 
originn of the tumor and the initial tumor extent are also prognostic for disease 
specificc survival of the patient. In surgical patients, the latter outcome is also 
predictedd by histologic parameters of tumor extension, such as presence of 
vascularr invasion and of metastatic disease in the lymph nodes in the neck 
dissectionn specimen. The outcome "recurrence" is determined by the initial 
clinical/radiologicall  (UICC/AJCC TNM classification) and histopathological 
(softt tissue invasion) extent. 
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Chapterr VIII 

Chapterr IV describes the conclusions of the prognostic research in 151 
patientss with parotid carcinoma with a good follow-up (median, 94 months, 
forr patients alive at the end of follow-up). The outcome measure studied is 
"tumorr recurrence". Sixty-one percent of patients was free of tumor at ten 
yearss from diagnosis and treatment. Prognostic factors explaining the 
interindividuall  variation in treatment results can now be studied in multi-
variatee analysis, due to the larger patient group available. Increasing clinical 
T-- and N- classification (UICC/AJCC), more advanced age at diagnosis, and 
presencepresence of pain, skin invasion, facial nerve dysfunction, perineural invasion 
andd positive surgical margins, increase the probability of a future tumor 
recurrence.. Besides identification of the prognostic factors, this analysis also 
providess us now with a hazard ratio, representing a relative weight of impor-
tancee of each of the retained factors, as compared to the others. The infor-
mationn of the identified factors, each with their respective weight, is then 
summarizedd in a practical formula. Filling out this formula allows the clini-
ciann to formulate a statement on the prognosis of an individual patient in 
termss of a 5-year recurrence free percentage. Two different situations are 
considered.. The situation before any treatment is instituted, when histologic 
informationn is not yet available, is reflected in the "pretherapeutic prognostic 
index",, PS1. The postoperative situation incorporates histologic information 
andd is described by the "posttherapeutic index", PS2. Based on these indices, 
fourr patient groups with markedly different prognosis can be discerned, for 
bothh the pretreatment and the posttreatment situation. 

Evidencee for applicability of the newly devised indices in patients, other than 
thee development sample, is presented in Chapter V. This applicability is 
demonstratedd by a process called "external validation", which means prov-
ing,, that, based on the indices, a good prognostic discrimination is also 
observedd in a completely independent patient population. This external vali-
dationn is a prerequisite for a valid prospective use of the indices. For this pur-
pose,, we use the database of patients with parotid carcinoma of the Dutch 
Cooperativee Group on Head and Neck Cancer (NWHHT). This database con-
tainss the records of 231 patients from 6 tertiary referral centers, treated 
betweenn 1985 and 1994. Methods of validation include first of all calculation 
off  the indices PS1 and PS2 in this patient group and construction and com-
parisonn of recurrence free interval curves according to the cut-off points 
describedd in Chapter IV. Next, the coefficients resulting from multivariate 
analysiss in this new material are compared to the ones found in Chapter IV. 
Then,, the next method of validation is a search for improvement of the 
indicesindices presented in Chapter IV, by evaluating the eventual effect of inclusion 
off  other variables, and by re-evaluating the definition of the scale of the 
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includedd variables. Concordance measure C is computed to quantify the con-
cordancee of a high PS score with a high chance of early recurrence, and the 
concordancee of a low PS score with a low chance of early recurrence. 
Notwithstandingg a relatively high number of missing values and a relatively 
shortt follow-up (median, 52 months) in this validation sample, good argu-
mentss for generalizability of the indices are found. For PS1, the previously 
sett cut-off points result in 5-year recurrence free percentages ranging from 
92%% (PS 1=1) to 42% for the group with the lowest score (PS 1=4). 
Concordancee measure C is 0.74. For the postoperative score PS2, 5-year 
recurrencee free percentages range from 90% (PS2=1) to 40% (PS2=4). 
Concordancee measure C is 0.71. In this independent material, no arguments 
aree detected to change the way PS 1 and PS2 are defined in Chapter IV. 

Chapterr VI compares the prognostic index PS1, developed in Chapter IV 
andd validated in Chapter V, to the generally known and used stage regroup-
ingg system of the International Union Against Cancer/American Joint 
Committeee on Cancer (UICC/AJCC). For the latter prognostic system, the 
guideliness for stage regrouping, adopted in the fifth edition (1997) have 
changedd dramatically, as compared to the guidelines put forward in the fourth 
editionn (1992). For this comparison, again the patient group of patients with 
parotidd carcinoma of the NWHHT is used. 

Thee effect of the stage grouping according to the 1992 guidelines, the 
changess induced by the application of the 1997 guidelines, and the effect of 
thee proposal for a change in stage grouping guidelines by Numata, et al.1, are 
described.. Next, the prognostic effect of the UICC/AJCC stage grouping sys-
temm is compared to that of the prognostic index PS1 for the outcome "tumor 
recurrence".. This comparison is based on the evaluation of the prognostic 
discriminationn following construction of Kaplan-Meier recurrence free inter-
vall  curves, calculation of concordance measure C, and quantification of bal-
ance.. For the same patient, the 1997 stage grouping guidelines are found to 
resultt in an upclassification for T status, and in an upstaging, as compared to 
thee 1992 guidelines. As was already put forward by Numata, et al., we too 
observee a sub-optimal balance following application of the 1997 stage group-
ingg guidelines. Compared to the UICC/AJCC staging system, the prognostic 
indexindex PS1 results in better balance, better discrimination, and an easier inter-
pretationn of the increase in risk for recurrence for every level up in the prog-
nosticc system. However, also the latter system is still susceptible to a sub-
stantiall  improvement. The modification of the stage grouping guidelines as 
proposedd by Numata, et al., seems an improvement when considering the 
outcomee "survival", but this benefit can not be confirmed for the outcome 
"tumorr recurrence". 
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Chapterr VIII 

Forr the most frequent salivary gland carcinoma, parotid carcinoma, Chapter 
VIII gives a review of the current standards in evaluation, management 
options,, and the prognostic considerations made in choosing between the 
options.. The standard management remains a complete resection, with sacri-
ficee of nerve branches only for obvious facial nerve invasion. Histologically 
andd cytologically proven regional lymph node disease makes combined sur-
geryy and radiotherapy mandatory. Elective treatment of the neck is recom-
mendedd for advanced stage-high grade tumors. Postoperative radiotherapy 
improvess locoregional control. It can only be omitted in low stage, low grade 
tumors,, with no additional negative prognostic factors. The consequence of 
improvedd locoregional control is that distant metastasis nowadays is the main 
presentationn of treatment failure. To date, systemic treatment remains insuf-
ficientt for this disease manifestation. 
Currentt treatment results vary widely within the patient population with 
parotidd carcinoma. The unraveling of the complex combined influence of an 
amalgamm of prognostic factors, can aid in understanding this variation. This 
iss where to locate the use of the prognostic indices, developed and validated 
withinn the scope of this thesis. These indices (and their computerized version) 
cann result in a more practical and more quantitative approach to prognosis, 
andd in this way be very useful in informing and counseling patients with 
parotidd carcinoma. For eventual future (multicenter) therapeutic trials, these 
indicess can also be the basis to select the patient groups to compare with 
regardd to the treatment effect. If only patients with a comparable score and 
thuss a comparable risk for recurrence are compared, confounding of the esti-
matedd effect of the compared treatments by other factors can be controlled. 

Futuree prospects 

Patientss with a carcinoma of the submandibular or the minor salivary 
glands s 

Too reach a higher level on the "prognostic ladder" for these patients, larger 
studyy populations are needed in order to perform a multivariate analysis of 
prognosticc factors. This analysis can then be the basis for the construction of 
aa prognostic index, which subsequently needs validation. The only way to 
gatherr a sufficient number of patients with this disease in countries like the 
Netherlandss and Belgium, is via a global effort of several tertiary referral 
centers,, similarly to what was accomplished for the patients with parotid car-
cinomaa of the Dutch Head and Neck Oncology Cooperative Group 
(NWHHT).. Essential in this respect are a (more) detailed data registration, 
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andd a (more) adequate follow-up. A prerequisite to reach this goal is a uni-
form,, computerized, prospective data registration system in the participating 
centers.. The possibility of the contribution of a Belgian Cooperative Group 
onn Head and Neck Cancer (which still has to be set up) to such a database 
alsoo needs to be examined. 

Patientss with parotid carcinoma 

Too reach a higher level on the "prognostic ladder" for these patients, theoret-
icallyy additional external validation studies of our indices are needed, in 
patientss with parotid carcinomas from geographically different origin (e.g. 
Europeann level). With every successful validation study, the credibility and 
thee generalizabiIity of the indices increases. Another option would be to do 
thee validation study all over again in the patient group of the NWHHT, after 
updatingg the follow-up. Globally, in this setup, the quality of data registration 
inn the participating centers should be ameliorated; a way to reach this goal 
couldd be the previously proposed computerized data registration system. 

Thee next focus for all salivary gland carcinoma patients, following thor-
oughh multivariate analysis of clinical and histopathological characteristics, 
shouldd then be directed towards the newer, molecular biological candidate 
prognosticc factors. Specifically, the focus should be on whether these factors 
havee an independent additional prognostic value, after correcting (in multi-
variatee analysis) for the "classical" clinical and histopathological prognostic 
factors.factors. If they have, they could ultimately result in a better and more precise 
outcomee prediction, e.g. following combination with the classical factors in 
aa new prognostic index. 

Potentiallyy promising variables, that could be considered for study in this 
respect,, are molecular biological indicators of cellular differentiation, given 
thee difficulty in attributing and reproducing histological grade based on light 
microscopicall  features. In this way, a role has been proposed for Ki-672 3 and 
Proliferatingg Cell Nuclear Antigen (PCNA)4"7, for both mucoepidermoid and 
adenoidd cystic carcinoma.8 The promising technique of gene expression 
probingg using cDNA microarray technology, which already resulted in 
impressivee findings in the setting of breast carcinoma 9, should also be con-
sideredd for examination in a multivariate model together with the classically 
importantt clinical and histopathological prognostic factors. 
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