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Chapterr  VI 

Cumm grano salis... 
PliniusPlinius Maior, Naturalis Historia, A.D. 79 

Definitionn of an expert: an expert is one who knows more and more about 
lesss and less. 
NicholasNicholas Murray Butler, 1947 
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Chapterr VI 

Abstract t 

Background::  Parotid carcinoma is a rare heterogeneous disease with a wide 
variationn in treatment outcomes. Several systems are used to make prognos-
ticc estimates of these outcomes. This study aims at comparing prognostic 
abilityy of the 1997 International Union Against Cancer/ American Joint 
Committeee on Cancer (UICC/AJCC) stage grouping and its modification, as 
proposedd by Numata, et al., {Cancer 2000;89:1664-9) to that of the prognos-
ticc index PS1 {Cancer 1999;85:2057-67), in a nationwide database of 
patientss with parotid carcinoma. 

Methods::  Patients were classified according to the 1997 TNM-system, the 
UICC/AJCCC stage grouping guidelines, and the new proposal for stage 
groupingg by Numata, et al. Both stage grouping systems were compared for 
theirr ability to predict survival. For the outcome recurrence, the prognostic 
performancee of the UICC/AJCC stage grouping system was compared to that 
off  the index PS1. Evaluation was done by checking discrimination according 
too Kaplan-Meier curves, computing concordance measure C, and quantifying 
balance. . 

Results::  1997 UICC/AJCC staging guidelines result in poor balance. The 
prognosticc index PS1 results in better balance (0.27 vs. 0.87 for 1997 
UICC/AJCCC staging guidelines), better discrimination (concordance measure 
CC 0.74 vs. 0.65 for 1997 UICC/AJCC staging guidelines), and easier inter-
pretationn of associated increase in risk for recurrence. Prognostic ability for 
bothh systems could still be improved. For Stage IV patients, the proposal by 
Numata,, et al., results in better discrimination for the outcome survival than 
doess the a-b-c distinction of the UICC/AJCC system. For the outcome recur-
rence,, this proposal does not seem an improvement. 

Conclusions::  For parotid carcinoma, the UICC/AJCC TNM-classification 
andd stage grouping cannot be confirmed as an adequate prognostic system. 
Thee prognostic index PS1 seems more adequate for this purpose. This study 
supportss the suggestions as made by Numata, et al. with regard to predicting 
survival. . 
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bvaiuaoonn or prognostic systems for parotid carcinoma 

Introductio n n 

Parotidd carcinoma, like salivary gland cancer in general, is a disease with 
aa very low incidence and a very complex and variable phenotypic appear-
ance.. The European standardized incidence rate per 1 O**  person-years in the 
Netherlandss in the period 1989-1995 was only 6 for men and 5 for women.1 

AA wide variation in treatment outcomes is observed. Head and neck oncol-
ogistss have been trying very hard to define factors that allow to predict the 
futuree outcome of parotid carcinoma patients. Doctors need this information 
everyy day for clinical decision making in the individual parotid carcinoma 
patient.22 Since providing prognostic information is a medico-legal responsi-
bilityy and an integral part of the support for patients and their families, doc-
torss also need this prognostic knowledge to inform the parotid carcinoma 
patientt and his or her family. Prognostic information may also be essential for 
definitionn of patients, who may benefit from a new treatment, or for stratify-
ingg patients by disease severity in clinical trials, to increase precision ; how-
ever,, to date, the clinical trial study design has not been applied in parotid 
carcinomaa patients. Studying prognostic factors can also lead to insight into 
thee complex pathophysiological interactions between different prognostic 
factorss under study. 

Byy far the most frequently advocated and most widely used system to 
reachh a standardized diagnosis, that allegedly in the mean time also has an 
importantt prognostic function, is the TNM-classification (diagnostic) and its. 
reclassificationn into stage groups (prognostic). The primary objective of the 
stagingg system is the creation of a prognostic hierarchy, grouping TNM-con-
stellationss with comparable prognosis in the same stage.3 The AJCC 
(American(American Joint Committee on Cancer) staging system and the UICC 
(Internationall  Union against Cancer) staging system for major salivary gland 
carcinomaa are identical since 1987. The latest, fifth edition, contained some 
significantt changes in the T definition and the stage regrouping (Table 1)4«5 

Thesee changes were based on literature review and clinical understanding 
off  the disease process, based on an extensive retrospective study of malignant 
tumorss of the major salivary glands, with an interest of maintaining the same 
schemee across as many head and neck sites as possible.5 A frequently made 
distinctionn is between pretreatment clinical staging, based on the information 
thatt is available from diagnostic and evaluative studies undertaken before 
institutingg therapy,7 and postsurgical histopathologic staging, based on all 
information,, including postsurgical histopathologic information. Most stud-
iess dealing with the prognostic effect of the stage grouping, consider the pre-
treatmentt staging. Some recent practical evaluations of the prognostic use of 
thee pretreatment UICC/AJCC stage grouping applying the 1997 guidelines in 
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Chapterr VI 

Tablee 1. 
Stagee grouping (UICC a 1997) 

andd proposed alteration by Numata, et al. 

TT status 

Tl l 
T2 2 

T3 3 

Tl l 
T2 2 

T 4b b 

T3 3 
T4 4 
Anyy T 
AnyT T 
Anyy T 

NN status 

NO O 
NO O 

NO O 

Nl l 
Nl l 

NO O 
Nl l 
Nl l 
N2 2 
N3 3 
Anyy N 

MM status 

MO O 
MO O 

MO O 

MO O 
MO O 

MO O 
MO O 
MO O 
MO O 
MO O 
Ml l 

UICCC 1997 

Stagee I 
Stagee I 

Stagee 11 

Stagee III 
Stagee III 

Stagee IV 
Stagee IV 
Stagee IV 
Stagee IV 
Stagee IV 
Stagee IV 

Numata,, et al 

Stagee I 
Stagee I 

Stagee II 

Stagee III 
Stagee III 

Stagee II I 
Stagee II I 
Stagee IV 
Stagee IV 
Stagee IV 
Stagee IV 

aUICC:: International Union Against Cancer 4 

^Inn bold are the categories that are transferred from Stage IV to Stage III 

patientss with parotid carcinoma revealed undesirably poor balance and poor 
predictivee effect 6>8 and led to the proposition of some changes to be made 
(Tablee 1). 
Ass an alternative to stage grouping for the estimation of prognosis, we 
recentlyy published the prognostic indices PS1 and PS2 for patients with 
parotidd carcinoma,9 both for the pretreatment and the posttreatment setting. 
Parallell  to the notion of "pretreatment clinical staging", PS1 incorporates 
patientt and tumor related information, available before treatment, that 
remainedd independently important in multivariable analysis. The index com-
biness these factors, each with their respective weight, in one mathematical 
formulaa (Table 2). This formula is available as an easy to use downloadable 
computerr program. Entering the data for a specific patient in this formula 
resultss in a single number, reflecting the weighted influence of factors pres-
entt in the patient, on the expected recurrence-free interval. PS2 is compara-
blee to the postsurgical histopathologic stage, and is based on all information, 
includingg postsurgical histopathologic information. A recent external valida-
tionn in an independent, nationwide database confirmed the prognostic abili-
tyy of this formula.10 
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Tablee 2. 
Pretreatmentt  prognostic score PS1 

PSll  =0.024 A+0.62 P+0.44 T+0.45 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 

FF = facial nerve dysfunction 

numberr to enter in the formula 

numberr in years 

l=nopain, , 
2=painn or numbness 

Tll  (<2cm)=0, 
T2(2-4cm)=l, , 
T33 (4-6cm)=2, 
T44 (>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 

PSll  = 1 for a score < 3.85 
PSll  = 2 for a score 3.85-4.74 
PSll  = 3 for a score 4.74-5.80 
PSll  = 4 for a score > 5.80 

Thee aim of this study is to evaluate and to compare the prognostic ability for 
recurrencee of both pretreatment systems, our prognostic index PS 1 on the one 
hand,, and the UICC/AJCC stage grouping including its modifications6 on the 
other,, in a Dutch nationwide database of patients treated between 1985 and 
1994.. Following observations made in this comparison, and in the margin of 
thee main study aim, a further evaluation of the value of the modification of 
Numata,, et al.6 to the UICC/AJCC stage grouping was made for the outcome 
overalll  survival. 

Patientss and methods 

Patients s 

Thee original database of the Dutch Cooperative Group on Head and Neck 
Cancerr (NWHHT) consists of 332 records from consecutive patients treated 
forr parotid carcinoma in the academic centers of Amsterdam (NKJ-AvL), 
Groningenn (AZG), Leiden (AZL), Maastricht/Heerlen (AZM/ RTIL), 
Nijmegenn (AZN), Rotterdam (AZR/DDHK) and Utrecht (AZU) from 1985 
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Chapterr VI 

too 1994. Four patients with unknown tumor status at the end of follow-up 
afterr 1,6, 11 and 88 months, for whom date of last tumor status could not be 
reconstructed,, were excluded. Moreover, 2 patients appeared to have two 
records.. Of one patient, both records were almost exactly the same, except 
thatt in one record follow-up was more complete. The less complete record 
wass excluded. The 2 records for the other patient had a number of differ-
ences,, indicating a double primary tumor. Both records were excluded. The 
remainingg number of records was then 325. 
Becausee different prognostic systems (PS1, UICC/AJCC 1997 stage, 
UICC/AJCCC 1997 stage according to Numata, et al.6) in relation to different 
outcomess (recurrence and survival) were studied, a specific modification of 
thiss basic study population was made for every specific comparison. Three 
differentt versions of the main study population that were considered, are 
describedd below. 

BasicBasic population 

Forr the main purpose of this study, the comparative evaluation of the prog-
nosticc effect of PS 1 and the UICC/AJCC stage grouping (and the modifica-
tionn by Numata, et al.) for tumor recurrence, the patient group was reduced 
fromm 325 to 231 patients. Patients treated in the NKI-AvL were excluded, 
becausee their data had previously been used in the construction of PS1. 
Usingg them would result in an inflated estimate of the prognostic power of 
PSS 1, at the expense of an objective assessment of the other system. After this 
selection,, 256 records remained for analysis. Furthermore, because the out-
comee predicted by PS 1 is "recurrence" (local, regional, and distant), patients 
consideredd to have residual disease at the end of treatment with curative 
intent,, also were excluded. For this reason 8 patients with Ml status and 17 
patientss with residual disease were excluded. Median follow-up for the 
remainingg 231 patients was 41 months, and 52 months for patients alive at 
thee end of follow-up. This same population was used before for the external 
validationn of PS110. Patient, tumor and treatment characteristics are dis-
playedd in Table 3. 

PopulationPopulation modification for the additional Stage IV check 

Followingg this first and major comparison, we observed a large group of 
patientss in Stage IV. To compare the prognostic effect of the UICC/AJCC 
Stagee IV a-b-c subgrouping and the proposed Stage IV revision by Numata, 
ett al.6 in this patient group, the study population was extended according to 
thee outcome studied. 
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Tablee 3. 
Patient ,, tumo r and treatmen t characteristic s (N=231) 

Patientt  characteristic s 
Variabl e e 

Sex x 

Age e 

Center b b 

Pain n 

levels s 

Male e 
Female e 
<40y y 
40-70 0 
>70 0 
AZG G 
AZL L 
AZM/RTIL L 
AZN N 
AZR/DDHK K 
AZU U 
Noo pain 
Painn or numbnes s 

Treatmen tt  characteristic s 

Surgery y 

Spil l l 

RT*beam m 

Treatmen t t 
x>mbinatio n n 

KTin n 
jombine d d 
surger yy and RT 

Loca ll  excisio n 
Superficia ll  parotidectom y 
Totall  parotidectom y with 
facia ll  nerve preservatio n 
Totall  parotidectom y withou t 
facia ll  nerve preservatio n 
Debulkin g g 
Noo surger y 
Yes s 
No o 
NA A 
Photo nn beam 
Electro nn beam 
Photon ss and electron s combine d 
Missin g g 
Surger yy alone 
Surger yy and postoperativ e RT 
RTT alone 
RTT and chemotherap y 
Chemotherap y y 
Loca l l 
Loca ll  + regiona l 
Missin g g 

11 of tota l wit h know n values 
'Abbreviation s s 
mdd Method s 

n n 

126 6 
105 5 
30 0 
119 9 
822 3 
22 2 
31 1 
26 6 
29 9 
86 6 
37 7 
173 3 
58 8 

15 5 
63 3 
88 8 

51 1 

2 2 
12 2 
43 3 
176 6 
12 2 
90 0 
33 3 
75 5 
4 4 
29 9 
189 9 
11 1 
1 1 
1 1 
69 9 
118 8 
2 2 

%a a 

55 5 
45 5 
13 3 
52 2 
5 5 
10 0 
13 3 
11 1 
13 3 
37 7 
16 6 
75 5 
25 5 

6 6 
27 7 
38 8 

22 2 

1 1 
5 5 
19 9 
76 6 
5 5 
45 5 
17 7 
38 8 

13 3 
82 2 
4.5 5 
0.5 5 

0.5 5 
34 4 
66 6 

aree explaine d in paragrap h 1 of the sectio n Patient s 

""  Internationa l Union Agains t Cancer 4 

** NA = not applicable , because no surgica l treatmen t 
''  Radiotherap y 
''  Worl d Health Organization' ' 

Tumorr  characteristic s 
variabl e e 

Skin n 

Faciall  nerve 
Dysfunctio n n 
cTT classificatio n 
(U1CCC '97)c 

cNN classificatio n 
(U1CC'97)C C 

Cytolog y y 

localizatio n n 

Perineura l l 
growt h h 

Vascula rr  invasio n 

Positiv ee margin s 

Histologica l l 
Classification ' ' 

Extracapsula r r 

Growt h h 
Metastati c c 
lymp hh nodes 

levels s 

Noo invasio n 
Invasio n n 
Intac tt  functio n 
Paresis-paralysi s s 
cTl l 
cT2 2 
cT3 3 
cT4 4 
Missin g g 
cNO O 
cNI I 
cN2a a 
cN2b b 
cN3 3 
Missin g g 

Nott  suspec t 
Acini cc  cell carcinom a 
Otherr  malignanc y 

NA d d 

Tumorr  Superficia l lobe 
Deepp lobe 
Superficia ll  and deep 
NA NA 
No o 
Yes s 
NA A 
Yes s 
No o 
NA A 
No o 
Yes s 
NA A 
Acini cc  cell carcinom a 
Mucoepidermoi dd carcinom a 
Adenoi dd cysti c carcinom a 
Polymorphou ss low-grad e 
adenocarcinom a a 
Epithelial-myoepithelia ll  carcinom a 
Basall  cell adenocarcinom a 
Sebaceouss carcinom a 
Papillar yy  cystadenocarcinom a 
Mucinou ss adenocarcinom a 
Oncocyti cc  carcinom a 
Salivar yy duct carcinom a 
Adenocarcinom a a 
Malignan tt  myoepitheliom a 

n n 

211 1 
20 0 
186 6 
45 5 
32 2 
65 5 
38 8 
55 5 
41 1 
193 3 
9 9 
7 7 
15 5 
3 3 
4 4 

26 6 
12 2 
115 5 

78 8 

148 8 
27 7 
44 4 
12 2 
159 9 
60 0 
12 2 
33 3 
186 6 
12 2 
71 1 
148 8 
12 2 
33 3 
32 2 
36 6 
3 3 

7 7 
0 0 
0 0 
5 5 
1 1 
2 2 
10 0 
18 8 
1 1 

Carcinom aa in pleomorphi c adenom a 24 
Squamou ss cel l carcinom a 
Smal ll  cel l carcinom a 
Undifferentiate dd carcinom a 
Otherr  carcinoma s 
Cytolog yy onl y 
Missin g g 
No/noo lymp h nodes in neck 
specime nn / no neck specime n 
Yes s 
0 0 
11 positiv e lymp h node 
2-55 positiv e lymp h nodes 
>=66 positiv e lymp h nodes 

17 7 
0 0 
20 0 
6 6 
6 6 
10 0 
202 2 

29 9 
180 0 
13 3 
15 5 
233 1 

% % 
91 1 
9 9 
81 1 
19 9 
17 7 
34 4 
20 0 
29 9 

85 5 
4 4 
3 3 
7 7 
1 1 

17 7 
8 8 
75 5 

64 4 
12 2 
19 9 
5 5 
69 9 
26 6 
5 5 
14 4 
81 1 
5 5 
31 1 
64 4 
5 5 
15 5 
14.5 5 
16 6 
1 1 

3 3 
0 0 
0 0 
2 2 
0.5 5 
1 1 
4.5 5 
8 8 
0.5 5 
11 1 
8 8 
0 0 
9 9 
3 3 
3 3 

86 6 

14 4 
78 8 
6 6 
6 6 
0 0 



Chapterr VI 

OutcomeOutcome "recurrence" 
Wee first used the NWHHT database excluding patients with residual disease 
forr the purpose of comparing the effect of UICC stage vs. the system pro-
posedd by Numata, et al.6 (modified definition of Stage IV) for the outcome 
"recurrence".. The patient database used for this comparison thus consisted of 
3000 patients, after reintroducing the 69 patients that were treated in the NKI-
AvLL in the period 1985-1994. Median follow-up in this population was 54, 
meann follow-up was 59 months. 

OutcomeOutcome "overall survival" 
Wee then wanted to check these findings for a second outcome, "overall sur-
vival",, because the Numata Stage IV revision was proposed following the 
studyy of the prognostic effect of stage grouping for this specific outcome. To 
doo this, the complete nationwide database, now again including the patients 
withh residual disease and Ml patients (n=25), was used. The patients group 
studiedd in this way was thus again the initial group of 325 patients. Median 
follow-upp was 39 months, mean follow-up was 45 months. 

Methods s 

Alll  classification data in this study refer to combined clinical-radiological 
staging.. First of all the 1997 TNM classification4-5 was retrospectively 
assigned.. Although in the UICC and in the AJCC manual, there is no mention 
off  the subdivision of Stage IV into Stages IV a, IV b and IV c for salivary 
glandd tumors, we did consider this subdivision in specific sub-analyses, as 
alsoo other authors8'12 suggest to do so for patients with major salivary gland 
carcinoma.. Of 231 patients considered for the key issue of this paper, the 
comparisonn of PS1 to the UICC/AJCC stage grouping for the outcome 
"recurrence",, 1997 T classification and stage grouping could be calculated 
forr 190 patients (Table 4a). 

Tablee 4a. 
Upclassii  tying effect of the 1997 T classification 

forr  190 classifiable patients 

Number r 
Proportion n 
Validd proportion 
Proportionn in the series of Carinci, et al.'** 
Proportionn in the series of Numata, et al." 

Tl l 

32 2 
14% % 
17% % 
15% % 
6% % 

T2 2 

65 5 
28% % 
34% % 
32% % 
18% % 

T3 3 

38 8 
16% % 
20% % 
20% % 
38% % 

T4 4 

55 5 
24% % 
29% % 
33% % 
38% % 

Missing g 

41 1 
18% % 

Total l 

231 1 
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bvaiuationn ot prognostic systems for parotid carcinoma 

Tablee 4b. 
Effectt  of Stage IV subgrouping and proposed reclassification 

accordingg to Numata, et ah6 

1997UICC/AJCCC Stage Numata, et al. reclassification 

II  84 84 
III  32 32 
IIII  5 47 
IVV 69 27 

IVV a 66 
IVV b 3 

StatisticalStatistical comparisons 

PSS 1 was computed for the whole patient group, and used in its categorized 
formm (scores ranging from 2.62 to 8.36) according to the published cut-off 
pointss (<3.85 n= 40, 3.85-4.74 n=56, 4.74-5.80 n=60, >5.80 n= 27)9, in order 
too facilitate the comparison to the UICC/AJCC staging system, also a four-
tieredd system. 

UnivariableUnivariable comparisons 
Kaplan-Meierr plots were first constructed, and the resulting recurrence-free 
intervall  information for the whole group was then subdivided according to 
thee variables (1) PS1 categories and (2) UICC/AJCC stage groups. In this 
firstt instance, the a-b-c subdivision in Stage IV was not studied as such. For 
comparisonn of Kaplan-Meier curves, the log-rank test, and where appropriate 
aa trend log-rank test was used to test for significant differences. 
AA Cox proportional hazards regression analysis14 was used to perform a test 
forr linearity for the variables under study. Thiss was done by adding the cate-
gorizedd form of the tested variable to the model containing the linear form of 
thee variable. Linearity assumes that every step up in the variable under study, 
bee it PS 1 or stage, corresponds to a constant proportional increase in risk for 
recurrence. . 

MultivariableMultivariable analysis 
Enteringg both systems in the Cox proportional hazards regression shows 
independentt prognostic information of one system in addition of that of the 
other.. If one system adds prognostic information to the other, but not vice 
versa,, then that system may be assumed to have better prognostic perform-
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Chapterr VI 

ance.. If neither or each system adds prognostic information to the other, prog-
nosticc superiority cannot be decided on the basis of these data. Additional 
comparisonss were then performed using crosstabulations in search for spe-
cificc explanations of discrepancies high stage - low PS1 & vice versa, again 
usingg Cox regression in specific subgroups. 

OutcomeOutcome prediction 
Thee concordance of PS 1 with disease free interval was compared to the con-
cordancee of UICC/AJCC stage with disease free interval by calculating con-
cordancee measure C.15 Analogous to the "Area under the ROC curve" for 
diagnosticc tools, this measure estimates the proportion of pairs of patients in 
whomm highest PS indeed implies shortest disease free interval. The closer the 
valuee to 1, the better the concordance. 

Balance Balance 
Balancee in the distribution of cases was quantified by a system recently used 
forr comparing balance between stage grouping systems for oral cavity carci-
noma.166 The observed proportion of cases in each group of a prognostic sys-
temm is compared to the expected population if every group would have an 
equall  number of patients. As measure of balance the sum of the absolute dif-
ferencess is used. The result is a score ranging from 0 to 1, and corresponds to 
thee average deviance from a balanced distribution. The closer the number 
approachess 0, the better balanced the system. 

Results s 

Considerationn of data and data distributio n 

Alll  reflections made in this section are based on the group of 231 patients that 
weree used to compare PS1 with the UICC/AJCC stage grouping system for 
thee outcome "recurrence". 
Thee effect of the modified stage grouping by Numata, et al.6 can be observed 
inn Table 4b. Table 5 cross-tabulates PS1 and the 1997 UICC/AJCC stage 
grouping,, and shows both systems to have some variation within each others 
subclasses,, so that a further multivariate comparison is warranted. 
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hvaiuationn of prognostic systems for parotid carcinoma 

Tablee 5. 
Cross-tabulationn of PS1 categories versus 1997 

UICC/AJC CC Stage categories 

PSl l 

Total l 

1 1 
(<=3.85) ) 

2 2 
(3.85-4.74) ) 

3 3 
(4.74-5.80) ) 

4 4 
(>5.80) ) 

I I 

38 8 

38 8 

8 8 

84 4 

19977 UICC/AJCC Stage 
II I 

1 1 

9 9 

20 0 

2 2 

32 2 

III I 

I I 

2 2 

2 2 

5 5 

IV V 

7 7 

30 0 

25 5 

62 2 

Total l 

40 0 

56 6 

60 0 

27 7 

183 3 

Comparisonn of the prognostic systems 

PSPS J versus 1997 UICC/AJCC stage with regard to recurrence prediction 

UnivariableUnivariable assessment 
Thee performance of PSl in predicting recurrence-free interval can be 
assessedd from Figure la. The logarithm of the risk for recurrence seems to 
increasee linearly with increasing PSl, as can be deduced from the Cox pro-
portionall  hazards model containing both the linear and the categorized form 
off  PSl {P — 0.84; the hypothesis of linearity cannot be rejected). Therefore 
usee of a trend log-rank test is appropriate. The log-rank statistic is 29.30, P-
valuee at 1 degree of freedom < 0.0001. The test for linearity suggests that this 
differencee can be located between every level considered. The results of the 
Coxx regression analysis then suggest that an increase of one level in PSl is 
associatedd with a 2.1 increase in risk (hazard). A patient with a PS 1=2 (score 
betweenn 3.85 and 4.74) thus has a double risk for recurrence as compared to 
aa patient with PS 1=1 (score < 3.85). 

Thee performance of 1997 UICC/AJCC stage categories regarding recur-
rence-freee interval prediction can be assessed in Figure lb and in Table 6. 
Theree is by no means a linear increase in risk for recurrence according to 
stage.. If a difference exists between Stages I—III, then certainly not in the 
expectedd direction. This is confirmed by the rejection of the hypothesis of 
linearityy using the Cox' proportional hazards' based test (P=0.023). The log-
rankk statistic is high: 50.366, at three degrees of freedom giving a P< 0.0001. 
However,, this only reflects the huge prognostic impact of Stage IV. An easy 
numericall  interpretation of the increase in risk for recurrence, associated with 
ann increase in stage, is not possible. 
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Figuree 1. Recurrence free interval curves (a) by prognostic index PS1 and (b) 
19977 UICC/AJCC stage. Bullets refer to censored patients. 
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Tablee 6. 
Survivall  percentages by Stage in current patient series. 

Recurrencee free percentages by Stage in current patient series, 
comparedd to results of Ir o &  Waldfahrer 8 

Stage e 

I I 
11 1 
III I 
IV V 

55 year 
survivall  % 

(SE)) (n=325) 
inn current series 

82%% (5%) 
71%% (6%) 

100% % 
31%% (5%) 

55 year 
recurrencee free % (SE)(n=231) 

inn current series 

79%% (5%) 
79%% (5%) 

too% % 
35%% (6%) 

55 year 
recurrencee free % 

(n=153) ) 
Iroo & Waldfahrer 

83% % 
69% % 
81% % 
44% % 

MultivariableMultivariable assessment 
Inn the proportional hazards analysis both PS1 and 1997 UICC/AJCC stage 
contributee significantly to the explanation of the observed variability in treat-
mentt outcome. This is displayed in Table 7. Consequently, theoretically, com-
biningg the two systems in one overall system should result in a better predic-
tivee system. However, practically, as both stage and PS1 are compound vari-
abless partly consisting of the same components, a model containing both PS1 
andd UICC/AJCC stage is not appealing to the clinician. Furthermore, as can 
bee deduced from the univariable analysis (Figure lb; Table 6), stage is a bad 
prognosticatorr in non-Stage IV patients. The next step was to consider the 
prognosticc impact of PS1 in non-Stage IV patients. Table 7 shows that PS1 is 
aa better predictor in these patients, having a positive coefficient at P=0.011, 
whereass the coefficient of stage is negative, meaning increased risk for recur-
rencee at lower stages. 

Tablee 7. 
Coxx proportional hazards model containing PS1 and UICC/AJC C 

Stage,, for  all patients and excluding Stage IV patients 

Altt stages 

UICC/AJCCC stage 
PS1 1 

Ba a 

0.341 1 
0.404 4 

SEb b 

0.143 3 
0.197 7 

Significance e 

0.017 7 
0.040 0 

Hazardd ratio 

1.407 7 
1.497 7 

Excludingg Stage 
IV V 

UICC/AJCCC stage 
PS1 1 

-0.961 1 
0.832 2 

0.544 4 
0.328 8 

0.078 8 
0.011 1 

0.383 3 
2.299 9 

acoefftcientt in the Cox proportional hazards model 
^standardd error 
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OutcomeOutcome prediction (concordance measure C) 15 

Concordancee measure C for PS1 is 0.74, but falls to 0.66 following catego-
rization,, according to the mentioned cut-off points. Concordance measure C 
forr UICC stage is 0.65. 

Balance Balance 
Inn this group of 231 patients, the balance measure for PS1 was 0.27, as com-
paredd to 0.87 for UICC/AJCC stage grouping. This quantifies the visual 
impressionn of a better balanced patient distribution for PS1. 

NumataNumata proposal versus Stage IV a-b with regard to recurrence prediction 
forfor Stage IVpatients 

Thee observation of a large group of patients with a bad prognosis in Stage IV 
(Tablee 4b) raises the question for tools to achieve a more fine-tuned progno-
siss in this group. We compared the Stage IV a-b subdivision (the "c" catego-
ry,, M1 patients, are not considered for the outcome recurrence) to the pro-
posall  according to Numata, et al.6, for the purpose of recurrence prediction. 
Forr this comparison, as was mentioned in the section "patients", the 69 
patientss treated in the NKJ-AvL were again included in the study population. 
Overalll  effect of stage in these 300 patients is the same as observed for the 
2311 patients. Stage III still consists of 5 patients, not one of them showing a 
recurrence.. Stage I and II patients have an identical failure pattern, 81% (SE, 
4%)) and 84% (SE, 6%) recurrence free at 5 years. Stage IV patients uni-
formlyy do very poorly (35% recurrence-free at 5 years (SE, 6%)). Comparing 
thee Stage IV a-b subdivision to the Numata regrouping, yields following 
results. . 

Withinn Stage IV patients, a difference in recurrence-free interval is 
observedd between Stage IV a (n=85) and Stage IV b (n=3) patients (P= 
0.006),, the latter group, however, being extremely small. Tumors in the 3 
Stagee IV b patients all recurred within 8 months following treatment. The 
recurrence-freee interval curves are displayed in Figure 2a. 

Withinn Stage IV patients, the subclassiftcation as proposed by Numata, et 
al.6,, considering T4N0M0 and T3N1M0 as Stage III patients, results in a bet-
terr balance. Stage III (T4N0M0 and T3N1M0) now contains 54 patients and 
Stagee IV 35 patients. Considering both four-tiered systems for all patients, 
thee balance measure for UICC/AJCC stage grouping is 0.64, improving to 
0.433 following application of the Numata regrouping6. An improvement in 
prognosticc discrimination for recurrence is however not observed, as dis-
playedd in Figure 2b (P = 0.66). 
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NumataNumata proposal versus Stage IVa-b-c with regard to survival prediction for 
StageStage IVpatients 

Too give full credit to the proposal as done by Numata, et al.6, the same exer-
cisee was performed for the outcome survival, as this is the outcome Numata, 
ett al.6 used to make their proposal. As already stated under "patients", again 
aa bigger patient sample (n=325), now including patients with Ml or residual 
disease,, was considered. Overall effect of stage in predicting survival of these 
3255 patients was the same as observed for recurrence in the 231 and 300 
patients,, as presented in Figure 3. Stage IV patients uniformly had a poor sur-
vivall  (31 % at 5 years (SE, 5%)). The last patient with Stage IV b disease died 
455 months following diagnosis, the last one with Stage IV c or Ml disease 
diedd 27 months following diagnosis. This can be appreciated in Figure 4a (P 
<< 0.0001). 
Consideringg the effect of the Numata proposal in former Stage IV patients for 
thee outcome survival now does result in an improved discrimination. The 
graphh (Figure 4b) now shows a good difference in survival between Stage III 
(41%% at 5 years(SE, 7%)) and IV (17% at 5 years (SE, 6%; P = 0.04)). 
Consideringg both four-tiered systems for all patients for the outcome sur-
vival,, the balance measure for UICC/AJCC stage grouping is 0.46, improv-
ingg to 0.15 following application of the Numata regrouping. 

161 1 



Chapterr VI 

c c 
1 1 

1.11 • 

1,0' ' 

, 9 ' ' 

,8« « 

, 7 " " 

,66 • 

,5 " " 

,4« « 

,3 --

,2« « 

,11 • 

0,0 0 

< i ' : : 

V V 
\ \ 

i\ \ 
\ \ 

jj V 
"V V 

•• Stage IV b 

ii " • 

U w - . , , 
' ^ B ,, Stage IV a 

pp = 0.006 

•• • • h 

'1 '1 
I I 

1 1 
• • 

1 1 200 40 60 80 100 120 

monthss of follow-up 

1,11 • 

1,0' ' 

, 9 ' ' 

, 8 ' ' 

, 7 ' ' 

, 6 ' ' 

, 5 ' ' 

, 4 ' ' 

, 3 ' ' 

, 2 . . 

,11 • 

0,0 0 

< i ' : : 

V V 
\ \ 

j \ \ 
• \ \ !! V 

*"V V 

•• Stage IV b 

H w " (( a , Stage IV a 

pp = 0.006 

—II 1 • u 

"1 1 
I I 

1 1 
• • 

1 1 200 40 60 80 100 120 

monthss of follow-up 

Figuree 2. Recurrence free interval curves for Stage IV patients, (a) according 
too a-b division in 1997 UICC/AJCC Stage IV, and (b) following assignment 
off  part of the Stage IV patients to Stage III , as proposed by Numata, et al. 
Bulletss refer to censored patients. 
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Figuree 3. Overall survival curve by 1997 UICC/AJCC stage. Bullets refer to 
censoredd patients. 
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Figuree 4. Overall survival curves for Stage IV patients, (a) according to a-b-
cc division in 1997 UICC/AJCC Stage IV, (b) following assignment of part of 
thee patients to Stage III , as proposed by Numata, et al. and (c) following addi-
tionall  isolation of Ml patients. Bullets refer to censored patients. 

ProposalProposal for a new prognostic system for survival in Stage IV patients, com-
biningbining the UICC/AJCC system and the proposal by Numata, et al.6 

Figuree 4c shows the validity in considering Stage IV c patients separately 
withinn Numata IV patients. This level was arbitrarily called IV-M1. A good 
prognosticc effect (P< 0.00001) was observed for the new stage variable, 
whichh adds the T4NOM0 and T3N1M0 patients to Stage III , and considers 
Mll  patients separately. 

Discussion n 

ConsiderationConsideration of data quality and data distribution 

DataData quality:missing values 
Thee main missing value in this study population is T status. T status could not 
bee assigned retrospectively to 41 of 231 patients (18%). This is a typical 
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problemm of retrospective studies. Iro and Waldfahrer8 could not assign a 1997 
TT status to 32% of the patients with salivary gland cancer. We believe how-
everr no significant bias was introduced in the study, 5 year recurrence-free 
percentagee for patients with known T status being 62% (SE, 4%) not sub-
stantiallyy different from patients with an unknown T status (57%, SE, 9%). 
Follow-upp was rather short, but not different from other studies on parotid 
carcinomaa using a nationwide database. Numata, et al.6 exclude 609 patients 
withh "insufficient" follow-up and then have a median follow-up of 67 
months. . 

DistributionDistribution of patients according to T status 
Thee distribution across T levels in our series and the series of Carinci is 
remarkablyy comparable (Table 4b). Patients in the series of Numata, et al.6 

appearr to present more frequently with a T3 or T4 tumor. A possible expla-
nationn for this discrepancy in "tu'mor volume" at presentation is that, either 
patientss in the Netherlands and in Italy present earlier in the disease process, 
orr patients in Japan are more often radiologically assessed, resulting in 
assignmentt of a higher T classification to a tumor with the same clinical 
dimensions.. Numata, et al.6 indeed report "systematical imaging" from 1980 
onwards,, which is certainly not the case for the patients in our study. 

PoorPoor balance: Stage III  is virtually empty 
Inn all considered versions of the study population, only 5 patients could be 
locatedd in Stage III . This is the same observation as was made by Numata, et 
al.,, who found only 7 in 1074 (0.7%) parotid carcinoma patients defined as 
Stagee III , and we think their call for a better balanced stage grouping is right. 
Iroo and Waldfahrer located 12% of patients in Stage III . PS1 as well as 
Numata'ss suggestion result in a better numerical patient distribution. 

DistributionDistribution of Stage IV patients 
Inn our population used to compare PS1 to the UICC/AJCC staging system 
(n=231),, 30% were Stage IV patients. This is a comparable proportion to that 
observedd by Iro and Waldfahrer, who located 28% of their patients with sali-
varyy gland carcinoma in Stage IV. The 31% (SE, 5%) of Stage IV parotid car-
cinomaa patients surviving five years following diagnosis is equal to the 31% 
55 year survival observed for Stage IV head and neck carcinomas in general8. 
Stagee IV b patients are a very small subgroup: only 3/231 (1.6%) patients 
(Tablee 4b) can be assigned to this stage subgroup, again comparable to the 
findingss of Iro and Waldfahrer (1/153 patients). 
Similarlyy to what is observed for patients with head and neck cancer in gen-
eral,, and for patients with salivary gland carcinoma in particular, Stage IV c 
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orr  Ml patients are another  small patient group. In our  patient group used to 
lookk at survival, this disease stage can be attributed to 8 of 325 patients 
(2.5%).. Ir o and Waldfahrer  describe 7 of 153 patients with "major  salivary 
glandd carcinoma"  (4.6%) presenting as Ml . Carinci, et al.13 found not one 
Mll  patient in 134 patients analyzed. Ml occurred in 18 out of 737 patients 
withh salivary gland carcinoma (2.5%)7, comparable to the 2 to 4 % of patients 
withh head and neck cancer  in general.12 

Inn the same way as for  Stage III , these observations indeed force us to criti -
callyy reconsider  the rationale behind the proposed guidelines for  subdividing 
Stagee IV patients. Prognostic differences should be very large indeed to jus-
tif yy such a poorly balanced categorization. 

ComparisonComparison of prognostic ability of prognostic systems 

Recurrence:Recurrence: PS1 versus 1997 UICC/AJCC stage 
Inn our  patient series, PS1 seems a better  and easier  interpretable discrimina-
torr  for  the outcome "recurrence" , than the 1997 UICC/AJCC stage grouping. 
Thee effect of 1997 UICC/AJCC stage on recurrence is not linear  and in fact 
showsshows a poor  discriminative capacity for  Stages I-III . The very same obser-
vation,, i.e. no clear  difference in recurrence free percentages according to 
19977 Stage I-II I  levels, was made by Iro and Waldfahrer8 (Table 6, last col-
umn).. It seems that the general conclusion these authors made regarding the 
adequacyy of the 1997 UICC/AJCC stage grouping of "Head and Neck 
Cancer""  needs some restraint when considering the subgroup of parotid 
malignancies.. The multivariabl e assessment shows that PS1 is a more ade-
quatee predictor  for  non-Stage IV patients, but still far  from delivering the 
qualityy of prognostic information we would like a prognostic system to deliv-
er.. This is also reflected in the computed concordance measure C, which is 
ratherr  low for  both UICC/AJCC stage grouping (c=0.65) and the categorized 
formm of PS1 (c=0.66). In this respect, it seems better  to use PS1 in its origi-
nal,, continuous form (c=0.74). The prognostic improvement using the con-
tinuouss PS1 is to be ascribed to residual explanation of variation in treatment 
outcomee within the categories of PS 1. In a comparable study for  thymoma, 
Beggg et al17 find a value of 0.61 for  the TNM-system, as compared to 0.63 
forr  the systems of Masaoka and Rosai, which combine information on 
anatomicc extent and histopathologic grade. 

Recurrence:Recurrence: Numata proposal versus 1997 UICC/AJCC Stage IVa-b 
Forr  this outcome, both systems seem insufficient to provide for  an adequate 
prognosticc discrimination within the large group of Stage IV patients. The 
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UICCC system has, at least in this series, a good discrimination, but no bal-
ance,, Numata's proposal is better balanced, but fails to discriminate. 

Survival:Survival: Numata proposal versus 1997 UICC/AJCC Stage IVa-b-c 
Forr survival following head and neck cancer in general, the 1997 
UICC/AJCCC Stage IV a-b-c system is known to display a poor discrimination 
betweenn Stages IV a and IV b,12 whereas prognosis of Stage IV c patients is 
markedlyy worse, be it that the latter patient group, as stated previously, gen-
erallyy only constitutes 2-4% of head and neck cancer patients. Our data con-
firmm the rationale in the proposal of Numata, et al., where the T3N1M0 and 
T4N0M00 patients are reclassified as Stage III patients, because of compara-
blee prognosis to the former Stage III (TIN 1 MO and T2N1M0) patients. Also 
inn our data, this resulted in better discrimination and better balance, with 5 
yearr survival figures for Stage III and Stage IV patients in our series being 
similarr to the figures in the study of Numata, et al.. We can therefore support 
thee proposal they made, but only when considering the outcome overall sur-
vival.. Because of the poor prognosis as well as the different treatment 
options,, it seems logical to treat Ml patients as a separate group within Stage 
IVV patients. It is therefore our proposal to add this as a separate category to 
thee system as proposed by Numata, et al. The result of this can be observed 
inn Figure 4c. 

Conclusion n 

Inn our data, as in the data of the few other authors who investigated the prog-
nosticc value of staging systems for salivary gland carcinoma, several draw-
backsbacks regarding the prognostic use of the UICC/AJCC system emerge. The 
alternative,, the prognostic index PS1, seems better in many respects, but 
theree remains substantial room for improvement. The adequacy of the modi-
ficationn of the staging system by Numata, et al., aiming at better prediction 
forr the outcome "survival", is confirmed in our material. 
Moree effort needs to be put in improving the quality of nationwide cancer 
databases.. Patients with head and neck cancer should be treated only in spe-
cializedd tertiary referral centers, where information on essential prognostic 
factorss should be gathered in a standardized way. If, in addition, a uniform 
adequatee follow-up program is adhered to, the high quality data that are nec-
essaryy to judge allegedly important molecular biological prognostic factors 
againstt the established prognostic factors, wil l become available, also for rare 
diseasess like parotid carcinoma. 
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