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Chapterr  II I 

Experiencee is simply the name that we give to the sum of our mistakes. 
OscarOscar Wilde, 1900 
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Chapterr HI 

Abstract t 

Background::  The myriad of histologic types and anatomic sites of occur-
rencee make minor salivary gland carcinomas the most heterogeneous group 
off  carcinomas of the upper aerodigestive tract. Many publications addressing 
thiss group consider different subsections, making it hard to get a clear picture 
off  long term treatment results and of modifying prognostic factors. 

Methods::  Overall survival, disease specific survival and percentage rates for 
noo recurrence in all 55 patients with a minor salivary gland carcinoma, treat-
edd at the Netherlands Cancer Institute from 1973 to 1994, were calculated 
andd compared to the results in major salivary gland carcinoma patients. 
Majorr prognostic factors were univariately analyzed. The median period of 
follow-upp time for patients alive at the end of follow-up was 134 months. 

Results::  The overall 5- and 10-year survival rates were 66% and 57%, 
respectively.. The 5- and 10-year disease specific survival rates (DSS) were 
76%% and 74%, respectively; and the 5- and 10-year recurrence-free rates were 
63%% and 60%, respectively. Prognostic for overall survival were age 
(P=0.0005),, site of occurrence CP=0.0001) and the International Union 
Againstt Cancer/American Joint Committee on Cancer (UICC/AJCC) Tumor, 
Node,, and Metastases (TNM) classification and stage regrouping system 
(P=Q.00Q\).(P=Q.00Q\). Factors predicting DSS were site of occurrence (PO.0001) and 
thee UICC/AJCC TNM classification and stage regrouping CPO.0001). In 
surgicall  patients, histologic evidence for metastatic lymph nodes (7>=0.0037) 
andd vascular invasion (JP=0.0051) conferred a lower DSS. Tumor recurrence 
wass predicted by the UICC/AJCC TNM classification and stage regrouping 
(P== 0.0001). In surgical patients soft tissue invasion (P=0.0085) predicts 
tumorr recurrence. 

Conclusions::  Sixty percent of patients treated for minor salivary gland car-
cinomaa were free of tumor ten years later. This equals the result in major sali-
varyy gland carcinoma patients. The recent UICC/AJCC TNM classification 
andd stage regrouping are confirmed as major predictors of outcome. 
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Minorr salivary gland carcinoma 

Introductio n n 

Thee estimated number of patients with salivary gland malignancies alive in 
thee Netherlands in 1995 was 900, based on a prevalence of 6 per 100,000.! 

Ninetyy to 95 % of these tumors arise in major salivary glands: 70% occur in 
thee parotid and 20-25% in the submandibular and sublingual glands. Less 
thann 10% arise in the minor salivary glands. Their scarce occurrence and their 
specificc histologic diversity 2>3 complicate the image of salivary gland malig-
nancies. . 

Inn accordance with their well defined anatomic borders, tumors arising in 
majorr salivary glands form circumscribed clinical entities, and treatment 
techniquess for them have been well defined.4-5 Minor salivary gland carcino-
mass (MSGC) represent a more complicated group, given their lower inci-
dencee and marked anatomic diversity. These carcinomas arise from 500 to 
10000 minor salivary glands6 located throughout the upper aerodigestive tract, 
includingg paranasal sinus, middle ear, oral, nasopharyngeal, oropharyngeal, 
hypopharyngeall  and laryngotracheal mucous membranes. 

Ass a consequence, clinical experience regarding natural history, prognos-
ticc factors, and treatment modalities is scarce, making prospective evaluation 
off  these disease aspects almost impossible. Data still arise from retrospective 
analyses,, which report treatment results and prognostic factors for overall 
survival,, disease specific survival (DSS) or tumor recurrence.7-19 

Ourr extensive experience with salivary gland carcinoma includes a long 
follow-upp (median 134 months). We describe our findings in 55 patients 
treatedd between 1973 and 1995. The association of prognostic indicators with 
overalll  survival, DSS, and tumor-free interval in these patients is verified and 
comparedd to the literature. 

Patientss and methods 

Fromm January 1, 1973 to January 1, 1995, 243 patients with the primary diag-
nosiss of a malignant salivary gland tumor presented at our institute. Fifty-five 
weree referred with an MSGC. Forty-three (76%) received their complete 
definitivee treatment in our institute. In 17 of them, an incisional biopsy had 
beenn performed at another institution. Of 10 patients presenting after an inad-
equatee surgical attempt elsewhere, 9 were operated upon again at our insti-
tute;; all 10 received postoperative radiotherapy. Three patients had adequate 
surgeryy elsewhere complemented with radiotherapy at our institute. Thirty-
sixx women (65.5%) and 19 men (34.5%) with a mean age at diagnosis of 56 
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Chapterr III 

Tablee 1. 
Variabless in the Analysis 

Variable e Levels s 

Agee (yrs) 

Gender r 

Durationn complaints (wks) 

Painn at presentation 

Site e 

TT classification a 

NN classification a 

MM classification a 

Stagee a 

High-loww grade (1972)b 

High-loww grade (1991) 

Bonee invasion 

Soft-tissuee extension" 

Metastaticc lymph nodese 

Perineurall  growth'1 

Surgicall  margins0" 

Vascularr invasion" 

Tumorr spill0' 

Previouss treatment" 

Treatmentt type 

Treatmentt period 

Intervall  surgery/RT 

<40,40-70,>70 0 

Malee vs. female 

<6,6-24,>24 4 

Painn or numbness: yes vs. no/not reported 

Orall  cavity - oropharynx vs. paranasal sinus and/or-nasopharynx 

T1-T4 4 

NOO vs. any lymph nodes 

MOO vs. Ml 

1-1V V 

WHOO classification 19722>-*: high grade (high grade mucoepidermoid carci-
noma,, adenocarcinoma, undifferentiated carcinoma, squamous cell carcino-
ma,, malignant mixed tumor, adenoid cystic carcinoma) vs. low grade malig-
nancyy group (acinic cell carcinoma, low grade mucoepidermoid carcinoma) 
WHOO classification 19912,3: dichotomy0: high grade (high grade mucoepi-
dermoidd carcinoma, adenoid cystic carcinoma, adenocarcinoma NOS, carci-
nomaa in pleomorphic adenoma, squamous cell carcinoma, and undifferenti-
atedd carcinoma) vs. low grade malignancy [acinic cell carcinoma, low grade 
mucoepidermoidd carcinoma and polymorphous low grade adenocarcinoma 
(PLGA)] ] 

Histologicc evidence of bone invasion vs. no such evidence 
Histologicc evidence of extraglandular extension (skin, bone, nervous, or vas-
cularr structure invasion, positive section margins, or extranodal spread in the 
neckk dissection specimen) vs. no such evidence 

Histologicc evidence of metastatic lymph nodes in the neck dissection speci-

menn vs. no such evidence 

Describedd vs. not described in the pathology report 

Positivee vs. "close and negative margins" 

Describedd vs. not described in the pathology report 

Yess vs. no or not reported in the operative report 

Patientss without vs. with attempted surgery before presenting at our institute 
Surgery,, surgery followed by RT, or palliative treatment (RT, chemotherapy 
inn an experimental protocol combination with either one or a combination of 
thee other modalities) 

22 equal patient groups: 1973-1983 vs. 1984-1994 

<55 weeks vs. >5 weeks 

RT:: radiotherapy 
aa International Union Against Cancer/American Joint Committee on Cancer TNM classification20 

bb World Health Organization 1972 and 19912'3 and Million , et al.21 Spiro and colleagues8 use the same 
referencee level (low grade mucoepidermoid and acinic cell carcinoma). 
cc Only types present in our material are mentioned 
dd Only evaluated for surgical patients 
ee Only evaluated for patients who had a neck dissection 
ff  Only evaluated for patients who had surgery followed by RT 
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Minorr salivary gland carcinoma 

yearss (15-89 years) formed the study population. Informed consent for ret-
rospectivee studies was not requested according to Dutch law. 
Patientt characteristics, clinical and histologic tumor characteristics, and treat-
mentt characteristics, as displayed in Table 1, were investigated for their prog-
nosticc value. Not all possible sites were present in our material: 52 patients 
(95%)) had a tumor of the lips, oral cavity, or oropharynx; 2 patients had a 
nasopharyngeall  tumor, and 1 had maxillary sinus localization. Hypo-
pharyngeall  and laryngeal MSGC were not seen during the study period. 
Tablee 2 gives an overview of affected sites. Clinical TNM classification and 
stagee grouping were according to the 1997 UICC guidelines20 for squamous 
celll  carcinoma in the same region for oral and oropharyngeal MSGC (pro-
posedd by Spiro et al11) and for nasopharyngeal and paranasal sinus primary 
tumorss (Table 3). The World Health Organization (WHO) classifications of 
19722 and 19912*3 were the bases for revision of histology (Table 4). 

Tablee 2. 
Anatomicall  Sites Involved 

Site e Frequency y % % 

Hardd plate 
Softt  palate 
Gingiva a 
Buccall  mucosa 
Lowerr  lip 
Upperr  lip 
Orall  tongue 
Retromolarr  trigone 
Tonguee base 
Nasopharynx x 
Maxillar yy sinus 
Total l 

21 1 
4 4 
4 4 
6 6 
2 2 
7 7 
1 1 
1 1 
6 6 
2 2 
I I 

55 5 

38 8 
7 7 
7 7 

II I 
4 4 

12 2 
2 2 
2 2 

11 1 
4 4 
2 2 

100 0 

Tablee 3. 
Clinicall  TNM classification a and Stage Grouping 

TNMM  (%) 

Tll  (36) 
T2(3I ) ) 
T3(7) ) 
T44 (22) 
TT missing (4) 

NOO (85%) 
No.. Stage 

199 I 
12(l)bb 11 
44 111 
100 IV 
2 2 

Nll  (13%) 
No. . 

1 1 
4(1) ) 
0 0 
2(1) ) 
0 0 

Stage e 

II I I 
II I I 
II I I 
IV V 
--

N2aa (2%) 
No.. Stage 

00 IV 
11 IV 
00 IV 
00 IV 
0 0 

aa International Union Against Cancer/American Joint Committee on Cancer  TNM classification ^0 
"Th ee numbers of MI  status patients in thisT-N combination are indicated in parentheses. The one patient 
withh the T2 NO Ml has Stage IV disease. 
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Chapterr III 

Forr the purpose of analysis, we reduced the WHO classification to a dichoto-
myy of clinically high grade versus clinically low grade malignant tumors 
(Tablee 1), just as we previously did for parotid22 and submandibular4 carci-
nomas.. Histopathologic tumor characteristics were extracted from the origi-
nall  pathology report in surgical patients. Recurrences were noted as the first 
sitee of therapy failure. For computational purposes, patients with residual 
tumorr at the end of therapy were considered as patients having an immediate 
recurrencee after an artificial recurrence-free period of 0.1 month. 

Thee median duration of complaints before diagnosis was 8.5 months 
(11 month - 6 years). A painless swelling was the major complaint in 35 
patientss (64%). Twenty patients (36%) had experienced pain. Eight patients 
(15%)) presented with lymphadenopathy. Three patients had lung metastases 
att presentation (one undifferentiated carcinoma, one adenocarcinoma NOS 
andd one adenoid cystic carcinoma). All died of tumor at 2, 11, and 42 months 
respectively.. TNM classification20 could be performed in 53 of the 55 
patients,, resulting in 19 Stage I, 11 Stage II, 8 Stage II I  and 15 Stage IV 
patientss (Table 3). 

Tablee 4. 
Distributio nn of Histologic Types 

WHOO 1972 type Original diagnosis3 Revision WHO 1972b Revision WHO 1991 

Acinicc cell 3 
Mucoepidermoidd 13 
Adenoidd cystic 23 
Adenocarcinomaa 4 
Malignantt mixed 10 
Squamouss cell 0 
Undifferentiatedd 1 
Othersee 1 
Totall  55 

WHO:: World Health Organization 
aa Used for inclusion, based on surgical specimen, incisional biopsy or aspiration cytology, 
bb Based on surgical specimen. The diagnosis of 9 patients could not be revised (based on cytology [n=2] 
orr lost slides (regional hospitals [n=6J, our own archives [n=l]) . 
cc Mucoepidermoid carcinomas were 8 low grade and I high grade; 2 were reclassified as adenoid cystic 
carcinoma;; 2 were not available for revision. 
dd Of malignant mixed tumors, 3 were reclassified as adenoid cystic carcinoma, 2 as PLGA, 3 as adeno-
carcinomacarcinoma NOS. Only in 1 the original diagnosis was maintained. The last one could not be reviewed. 
ee "Others" is 1 myoepithelial spindle cell carcinoma in the original codes. Nine diagnoses could not be 
revised, , 
ff  These 9 adenocarcinomas consist of 5 PLGA and 4 adenocarcinomas NOS. 

3 3 
9c c 

22 2 
9 9 
id d 
I I 
1 1 
9 9 

55 5 

3 3 
9 9 

22 2 
9f f 
I I 
1 1 
1 1 
9 9 

55 5 
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Minorr salivary gland carcinoma 

Forr surgical patients (n=43) the diagnosis for inclusion was based on resection 
specimenn histology. For non-surgical patients the diagnosis for inclusion was 
basedd on incisional biopsy (n=10) or fine needle aspiration cytology (FNAC; 
n=2)) (Table 4). Before treatment, malignancy was confirmed by incisional 
biopsyy in 48 patients and only by FNAC in 6 patients. One patient was diag-
nosedd with a carcinoma ex pleomorphic adenoma on the surgical specimen. 

Treatmentt was individually tailored and heterogeneous. Nineteen patients 
weree treated with only surgery. One patient received intra-arterial chemother-
apyy (5FU) prior to surgery, not followed by radiotherapy. Twenty patients 
receivedd a combination of surgery and postoperative radiotherapy without 
chemotherapy.. In 2 patients the combination surgery-radiotherapy was pre-
cededd by intraarterial chemotherapy (5FU) in the context of a clinical trial. 
Onee patient was judged inoperable by another institution and received radio-
therapyy there. He then came to our institute where he was operated upon and 
irradiatedd with neutrons. Palliative treatment for inoperable patients (n=8) 
consistedd of isolated radiotherapy (n=2), isolated chemotherapy (n=l) and a 
combinationn of chemotherapy and radiotherapy (n=5). Four patients were not 
treated.. The reasons were advanced age and extended disease (n=3) and a 
coexistentt extended esophageal carcinoma (n=l). 

Off  43 surgical patients undergoing wide local excision, 8 had tumor spill, 
66 of which had positive section margins. Four other patients without spill also 
hadd positive section margins, so altogether 10 patients (23%) had positive 
sectionn margins. Vascular invasion was noted in one patient with an adenoid 
cysticc and in 2 patients with a polymorphous low grade adenocarcinoma 
(PLGA).. Four adenoid cystic carcinomas and one squamous cell carcinoma 
exhibitedd perineural growth. 

Inn 8 patients a neck dissection (supraomohyoid: n=3; radical: n=3; modi-
fiedd radical: n=2) was performed. In two NO patients who underwent pro-
phylacticc neck dissection, their specimens did not reveal metastatic lymph 
nodess (occult rate 0%). The specimen of all N+ patients showed metastatic 
disease:: one Nl neck revealed one metastatic node, two Nl necks two 
metastaticc nodes, two Nl necks three metastatic nodes, and one N2a neck 
revealedd a coalescent group of metastatic lymph nodes. Extracapsular growth 
wass seen in two Nl necks and in one N2a neck. 

Postoperativee radiotherapy was applied to the primary site using a total 
mediann dose of 6000 cGy, and, in 25% of patients, was combined with a 
mediann regional dose of 5000 cGy. Radiotherapy was given in fractions of 
200cGy.. Isocentric techniques were used and included multiple photon 
beamss (60%), lateral-opposed photon beams (25%), brachytherapy with 
Iridium-1922 implant (10%), and orthovoltage (5%). The median interval 
betweenn surgery and radiotherapy was six weeks. 
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Follow-up p 

Follow-upp was updated to January 1, 1998 for 42 patients. In 13 patients, the 
tumorr status was unknown at this moment: 11 of these patients were alive 
withoutt tumor recurrence after a median follow-up period of 150 months, and 
22 of these 13 patients who had tumor recurrence at 4 and 129 months did not 
returnn for follow-up. At the time of analysis, 28 patients had died, and 27 
patientss were alive at their last follow-up. Of the latter 27, 24 were alive with-
outt disease, and 3 were alive with recurrent disease. The median follow-up 
periodd from the first day of diagnosis was 84 months (range 1-266 months). 
Thee median follow-up period for patients alive at the end of follow-up was 
1344 months. 

Statistics s 

Overalll  survival, DSS, and tumor-free percentage rates were calculated using 
thee Kaplan and Meier product-limit method 23 In overall survival calcula-
tions,, every patient death is classified as a failure of treatment, and patients 
lostt to follow-up are classified as censored. In calculating DSS, deaths direct-
lyy related to the tumor are classified as failures, and deaths from other caus-
ess are classified as censored observations. The log-rank test was used for uni-
variatee evaluation of differences in survival, DSS, and recurrence-free inter-
valss according to the levels of potential prognostic factors. The significance 
levell  was set at P < 0.01 because of the number of variables tested. A trend 
log-rankk test was performed, where appropriate, for categorical data. 
Endpointss were the moment of death (overall survival) and the moment of 
disease-specificc death from the day of diagnosis (DSS), and the moment of 
tumorr recurrence (local, regional or distant) from the first day of definitive 
treatment. . 

Results s 

Survival l 

Overalll  5- and 10-year survival rates were 66% (Standard error (SE): 7%) 
andd 57% (SE: 7%), respectively. Five-and 10-year DSS rates were 76% (SE: 
6%)) and 74% (SE: 6%), respectively. Figure 1 compares the DSS curve of 
patientss with MSGC to that of patients with primary malignant tumors of the 
majorr salivary glands treated in the same period.4 
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tumorr site 

minor r 

parotid d 

00 100 200 300 

monthss from diagnosis 

Figuree 1. Disease specific survival curves by tumor site. 

Recurrencee and Residual tumor 

Thee percentage of patients remaining free of tumor recurrence for 5 years 
fromm the first day of therapy was 63% (SE: 7%), and the percentage of 
patientss remaining free of tumor recurrence for 10 years was 60% (SE: 7%). 
Theree was total tumor control after the first treatment in 34 patients (62%). 
Eventuallyy locoregional control was achieved in 42 of 55 patients (76%). 
Residuall  tumor was found in four untreated patients, and in five other 
patientss at the end of curative treatment. Twelve patients clinically free of 
tumorr at the end of primary therapy had tumor recurrence after a median 
tumorr free interval of 24 months. Four patients developed only locoregional 
recurrence:: 3 patients were treated, two of these with success. 

Distantt metastases occurred in 8 initially M0 patients (14.5% of patients 
treatedd with curative intent) after a median period of 19 months. These dis-
tantt metastases were first observed in the lungs (n = 4), in the skeleton (n=3) 
andd in multiple sites (n=l). Adding the three Ml patients, distant metastases 
occurredd in eleven patients (20%). Late distant metastases were noted in one 
low-gradee mucoepidermoid carcinoma at 53 months and in two adenoid cys-
ticc carcinomas at 103 and 139 months of follow-up. 

p=0.13 3 b_ _ 

87 7 



Chapterr III 

Prognosticc factors for  survival 

Tablee 5 displays the univariate analysis of prognostic factors for the three 
studiedd outcomes. 

Tablee 5. 
Identifiedd Prognostic Factors for  Different Outcomes 

Accordingg to the Log Rank Test 
P-Values s 

Prognosticc factors 
(Noo patients)3 

Patientt characteristics 

Agee (55) 
Genderr (55) 
Durationn of complaints (55) 
Painn at presentation (55) 

Clinicall  tumor characteristics 

Sitee (55) 
TT classification (53) 
NN classification (55) 
MM classification (55) 
Stagee (53) 

Histopathologicc tumor characteristics 

Highh -low grade '72 (43) 
High-loww grade'91 (43) 
Bonee invasion (43) 
Softt tissue invasion (43) 
Metastaticc nodes (43) 
Perineurall  growth (43) 
Surgicall  margins (43) 
Vascularr invasion (43) 

Treatmentt characteristics 

Tumorr spill (43) 
Previouss treatment (51) 
Treatmentt type (51) 
Treatmentt period (55) 
Intervall  surgery/RT (20) 

Overalll  survival 

0.0005b b 

0.06 6 
0.64 4 
0.18 8 

0.0001 1 
0.0015 5 
0.11 1 
0.0004 4 
0.0006 6 

inn surgical patients 

0.035 5 
0.038 8 
0.48 8 
0.28 8 
0.30 0 
0.84 4 
0.22 2 
0.37 7 

0.74 4 
0.09 9 
0.065 5 
0.89 9 
0.045 5 

DSS S 

0.09 9 
0.04 4 
0.69 9 
0.40 0 

<< 0.0001 
0.007 7 
0.09 9 
<< 0.0001 
<< 0.0001 

0.30 0 
0.49 9 
0.08 8 
0.11 1 
0.0037 7 
0.81 1 
0.82 2 
0.0051 1 

0.50 0 
0.064 4 
0.0049 9 
0.13 3 
0.41 1 

Recurrence e 

0.25 5 
0.20 0 
0.61 1 
0.44 4 

0.0008 8 
0.0038 8 
0.27 7 
0.0001 1 
0.0001 1 

0.12 2 
0.47 7 
0.08 8 
0.0085 5 
0.028 8 
0.26 6 
0.71 1 
0.020 0 

0.97 7 
0.097 7 
0.0056 6 
0.052 2 
0.21 1 

aa between brackets is the number  of patients evaluated for  this variable 
bb /'-values at or  below the 0.01 level are printed in bold. 

AgeAge predicts survival. Five-year survival rates were 90 % for patients < 40 
yearss of age, 71% for patients 40-70 years of age, and 35% for patients >70 
yearss of age (trend log-rank test, .P=0.0005; Figure 2a). Although only 3 
patientss had a nasopharyngeal or paranasal sinus localization, these patients 
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alll  died before 18 months of follow-up, and clearly had a poor prognosis 
(P=0.0001).. No difference in survival was seen when comparing patients 
whoo had an oral cavity tumor to patients with an oropharyngeal localization 
(P-0.35). . 
StageStage is associated with survival. Patients in Stage I displayed a 5-year sur-
vivall  rate of 84%, decreasing to 73% for stage II, 60% for stage III and 29% 
forr stage IV patients (trend log rank test: P=0.0006). Of the separate con-
stituentss of the stage grouping system, only the levels of the T and M classi-
ficationfication resulted in prognostically different groups. Eighty-five percent of 
patientss with a Tl tumor survived 5 years compared to T4 patients who had a 
survivall  rate of only 28% (trend log-rank test, P=0.0015). None of the patients 
whoo presented with Ml survived five years compared to the 70% five-year 
survivall  rate of MO patients (P=0.0004). No adverse prognostic impact could 
bee attributed to clinically suspect nodes at presentation (P=0.1 1). 

Nonee of the investigated histopathologic or treatment parameters predict-
edd survival. Interestingly, a nearly significant prognostic value could be 
attributedd to the previously mentioned histologic type dichotomy. This effect 
wass seen for both the dichotomy in the 1972 WHO classification (P=0.035) 
andd the dichotomy in the 1991 classification (P=0.038). The latter produced 
10-- year survival rates of 58% for patients with high grade lesions, and 88% 
forr patients with low grade lesions (Figure 2b). 

Prognosticc factors for  DSS 

Thee 3 patients with a nasopharyngeal or paranasal sinus localization had a 
poorr DSS (PO.0001). No difference in DSS was found when comparing 
patientss with an oral cavity tumor to those who had an oropharyngeal local-
izationn (P=0. 31). 

Stagee showed a prognostic power for DSS similar to overall survival 
(trendd log-rank test, PO.0001; Figure 3a). Again, only the levels of the T and 
MM classifications resulted in DSS differences. Patients with a Tl tumor dis-
playedd a 95% 5-year DSS rate, compared to 80% for T2 patients, 67% for T3 
patientss and only 35% for T4 patients (trend log-rank test, P=0.007). The 
poorr prognosis for patients with suspect nodes at presentation (P=0.09) did 
nott reach statistical significance. Patients with Ml at presentation could 
expectt no 5-year DSS whereas patients with MO at presentation could expect 
ann 81% 5-year DSS rate (pO.0001). 

Off  the histopathologic parameters, the subdivision of histologic types 
accordingg to clinical malignancy grade lost all predictive effect. Metastatic 
diseasee in a neck specimen predicted a poorer prognosis than the absence of 
metastases.. We observed a 62% 10-year DSS rate with neck nodal metastasis 
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versuss a 95% 10-year DSS rate without metastases (P=0.0037; Figure 3b). A 
poorr DSS also was observed in patients with vascular invasion (P=0.0051). 
Thee effect of the treatment modality (P=0.0049) was located in the difference 
inn DSS between patients receiving surgical treatment with or without radio-
therapyy and non-surgical patients (P=0.75 when comparing these two groups). 

1200 180 300 0 

monthss from diagnosis 

22 0.0 

300 0 

monthss from diagnosis 

Figuree 2. Overall survival curves by age (in years) (a) and histology (WHO 
1991)) (b). Bullets refer to censored patients. 
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'2 2 
5. . 

stagee II 

p<O.0001 1 

1800 240 300 

monthss from diagnosis 

1 1 

1.0" " 

.9" " 

.8" " 

.7" " 

. 6 . . 

.5 ' ' 

.4. . 

.3. . 

.2 . . 

.11 i 

0.0 0 

r r noo metastatic nodes 

metastaticc nodes 

pp = 0.0037 

" I I L_ _ 

60 0 

monthss from diagnosis 

Figuree 3. Disease specific survival curves by stage (a). Bullets refer to cen-
soredd patients, (b) Disease specific survival curves by pN+ status. Bullets 
referr to censored patients. 
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Prognosticc factors for  recurrence 

Prognosticc factors determining the recurrence free rate were site (P=0.0008), 
stagee (trend log-rank test, P=0.009) and T (P=0.0038) and M classification 
(?=0.0001).. Surgical patients with tumors showing soft tissue invasion had a 
tumorr recurrence significantly more frequently (P=0.0085; Figure 4). The 
predictivee value of treatment type on recurrence rates (P=0.0056) was simi-
larr to that observed for DSS. 

1.1 1 

.8 8 

.7' ' 

.6 6 

§§ .5 

a.. .4o o 

U U 

«« -2 

u u 

95% % 

58% % 

pp = 0.0085 

softt tissue invasion 

1200 180 240 300 

monthss from diagnosis 

Figuree 4. Recurrence free interval curves by soft tissue invasion. Bullets 
referr to censored patients. 

Discussion n 

Ass in other series 1.9-12,14 o ur patients presented mainly in the sixth decade. 
Thee gender distribution in our study population, with women (66%) outnum-
beringg men (34%), confirms the findings of other authors. 14>16.24 Some stud-
jes9-i2,i99 display an equal gender distribution. This is expected because of 
equall  population-based incidence-density rates for men and women.1 

Referrall  bias, which can skew the gender distribution in a study population, 
iss a probable explanation for female predominance. 
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Thee most frequent sites of origin were the mouth and the oropharynx. 
Withinn the oral cavity, most tumors developed in the hard palate, because this 
iss the region with the highest gland density. 6,10,12,15,25 

AA slowly growing, painless, submucosal mass in the oral cavity or the 
oropharynx,, explains the long duration of symptoms (median: 8.5 months) 
beforee patients sought medical attention. The 26% of patients with local pain 
att presentation is close to the 28% described by Chou et al.26 Pain or numb-
nesss warrant magnetic resonance imaging to rule out nerve invasion. ,4 The 
15%% of patients with nodal disease at presentation was consistent with the lit-
erature,10* 1115'199 and was even lower in prognostically better subsites. (3% 
forr palatal MSGC 14) This rate was low compared to study findings in head 
andd neck squamous cell carcinoma (40% to 57%).27 

Treatmentt should not be instituted without a histologic diagnosis.25 This 
iss done preferentially by incisional biopsy that includes surrounding normal 
tissue.. This does not negatively affect outcome.14 

Histologyy of salivary gland carcinomas is a difficult subject, demonstrat-
edd by the 29% reclassification due to a new histologic classification system 
byy van der Wal, et al.,28 and by a substantial interobserver variability.16 Our 
studyy displayed a 22% reclassification rate (Table 4). Reclassification, inter-
observerr variability, referral bias, and geographical variation explain dispar-
itiess in the distribution of histologic diagnosis as published in the literature. 
Onlyy a population-based study can give a valuable idea of the incidence of 
differentt histologic types. However, in most cited series,10'15»16'19'29 adenoid 
cysticc and mucoepidermoid carcinomas account for the majority of MSGCs 
(50-89%% of histologic types). The frequent observation of polymorphous low 
gradee adenocarcinoma in the current study (n = 7) and the infrequent finding 
off  malignant mixed tumor (n = 1), basal cell adenocarcinoma (n = 0), and 
acinicc cell carcinoma (n=3), correlate well with the experience of the Armed 
Forcess Institute of Pathology.30 

Elevenn patients (8 low grade mucoepidermoid carcinomas, 3 acinic cell 
carcinomas)) were assigned to the clinically low grade type malignancy 
group,, as defined in Table 1. This dichotomy, proposed for salivary gland 
malignanciess in general,21 could not be shown to be important prognostical-
lyy for MSGC. 

Wee do not perform histologic grading routinely, because we believe that 
itt is subject to too much interobserver variation.8 The only distinction we 
makee is between high and low grade mucoepidermoid carcinomas.31 Low 
gradee mucoepidermoid carcinomas outnumber their high grade counterparts 
inn the current series (90%; 79% in the UCLA series 15). Spiro, et al.11 

describee a 1:1.5 low grade/high grade ratio. 
Regardingg treatment, there is agreement upon the need for wide local 
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excision,, the margins dictated by the localization on the one hand, and his-
tologyy and other prognostic factors on the other. The difficult access to 
MSGCC results in a high percentage of close or positive margins. The 23% 
positivee margins we find is in the range of the 26% of van der Wal, et al.28 

Percentagess up to 40% were reported.9 Neck dissection is obviously needed 
inn clinical or radiological nodal disease. For the NO neck, elective treatment 
shouldd not be performed, given the low incidence of neck failure (around 
10%32'33)) in untreated NO necks. Garden, et al.9 did not detect a difference in 
locoregionall  control, comparing patients with a prophylactic neck dissection 
too patients with an untreated NO neck. In the current series, no metastatic dis-
easee was recovered in prophylactic neck dissection specimens. 

Thee role of radiotherapy in treating salivary gland carcinomas is an area 
off  discussion. Patients with unresectable tumors or patients unfit for surgery 
aree always referred for radiotherapy, sometimes with high local control 
rates.32'344 The decision to add radiotherapy to surgical treatment depends on 
adversee prognostic factors: positive or close surgical margins,9-15 28>35 a high 
gradee malignant histology (Table l),9-16-35 perineural growth ("named nerve 
invasion""  in particular14»35), bone and muscle invasion, paranasal sinus local-
ization,, high stage, and positive neck nodes.9 When these adverse factors are 
present,, radiotherapy is performed to improve local control. Local control 
doess not invariably lead to higher survival rates. Spiro, etal.11 could not show 
aa survival benefit for patients receiving postoperative radiotherapy, after 
matchingg for stage, site and histology. The unaffected incidence of distant 
metastasiss could be the explanation. Thirty-six percent of patients with good 
locall  control following combined treatment eventually developed distant 
metastasess in the study by Garden, et al.9 

Overalll  survival rates in the current series of patients (5-year: 66%, 10-
year:: 57%) are comparable to the 68% 5-year survival rate reported by 
Jenkins,, et al.32 and the 56% 10-year survival rate reported by Spiro, et al.11. 
However,, higher 5-year (70-80%9'U-,5'19>26) and 10-year survival rates (65 to 
70%913'15'26)) have been reported. This discrepancy can be because of differ-
encess in non-tumor related deaths, referral bias, and selection bias. Selection 
biass typically occurs when comparing overall results of all localizations to 
thosee of only oral19 or palatal14 MSGCs, known to have a lower presentation 
stage.. Another selection bias is incomplete follow-up. The current series dis-
playss a long follow-up (median 84 months; median for patients alive at the 
endd of follow-up 134 months) and this allows registration of most failures 
(comparedd to 38 months follow-up in another study I5). Selection bias also 
occurss when comparing series including all patients to series excluding 
patientss with short follow-up, prior treatment with delayed referral, or distant 
metastasis.14 4 
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DSSS reflects treatment success well.11 DSS in the current series of 
patientss (5-year: 76%, 10-year: 74%) is similar to the findings of Spiro, et 
al.1'(5-yearr 73%, 10-year 62%). Beckhardt, et al. 14 report higher DSS rates 
(5yy 87%, lOy 80%) but again consider only palatal MSGCs. 

Recurrencess occurred up to 139 months (median: 23 months); all recur-
rencess after 5 years were in patients with adenoid cystic carcinoma. Similar 
findingss were reported by Sadeghi, et al.,15 so that long follow up, especial-
lyy in adenoid cystic carcinoma, is recommended. The 56% initial tumor con-
troll  after primary therapy in the Memorial Sloan Kettering Cancer Center1' 
iss comparable to the 62% in the current series. Also the 20 % of patients 
developingg distant metastasis equals the "1 in 5 rule" proposed by other 
authors.11'15 5 

MSGCss do not imply a poorer prognosis than their submandibular and 
parotidd counterparts. Statements on this subject vary. Spiro, et al. found a 
poorerr prognosis at first33 but later described a comparable prognosis.5'11 

Others35-377 found a better prognosis for MSGC. The current series shows 
slightlyy better DSS rates for MSGC (Figure 1). 

Noww let us consider the prognostic factors for the three outcomes under 
study.. As in any other malignancy, decreasing survival parallels increasing 
age.. Survival decreases with increasing age at diagnosis of a MSGC. This 
differencee is less clear for DSS, patients dying of other causes not being con-
sideredd as failures. The same holds for tumor control: no predictions can be 
donee on age categories. Few studies include age as prognostic parameter. The 
categoriess we used are described as prognostic for disease free survival by 
Anderson,, et al.,35 but this effect disappears in multivariate analysis. The 
prognosticc effect for survival, disappearing for recurrence, is described by 
Lopes,, et al.19. The effect of increasing age on survival is not the specifical-
lyy due to MSGC, and we conclude that age has no effect on tumor control. 
Agee alone should not determine treatment policy. 

Regardingg the anatomic site of MSGCs, the few cases in the current series 
off  patients confirm the very poor treatment results11,12,15,24,35 j n paranasal 
sinuss localizations. This relationship of site to prognosis is most likely con-
foundedd by stage (Stage bias:1011: paranasal sinus lesions are usually high 
stagee at diagnosis). Treatment of high stage paranasal sinus primary tumors 
iss all the more difficult due to poor surgical access. The three patients with 
thiss localization in the current series were Stage IV at diagnosis. 

Stagee prognostically determines separate groups for survival, DSS, and 
tumorr control. Our data confirm the usefulness of applying the staging crite-
riaa for head and neck squamous cell carcinomas, as promoted by Spiro, et 
al.111 and subsequently reported by others9'10-12'25'26'35 subsequently. T classi-
ficationfication alone also predicts all outcomes; as others previously have report-
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ecjj  10,14,15,26 N classification was described as prognostic for survival, l2-13>35 

DSS,355 and tumor control.10 The failure of N classification to show prognos-
ticc power in this study can be explained by the low occurrence of N+ disease 
att presentation, which is typical for this disease. Ml classification is known 
too be linked to poor outcome. 

Off  the histologic features, the weak evidence for a negative impact of a 
highh grade malignancy on survival (Figure 2b), lost when considering DSS, 
cann be explained by confounding by age. The median age for patients with 
loww grade malignancy is 48 years, compared to a median age of 60 years for 
patientss with high grade malignancies (chi squared test with continuity cor-
rection:: P = 0.015). Advanced age is associated with fewer years to live, and 
thiss affects the comparison of low to high grade malignancies. Of the other 
features,, only soft tissue invasion was identified as prognostic for recurrence; 
metastaticc neck disease in the surgical specimen and vascular invasion her-
aldedd a poor DSS. Histopathologic neck disease also has been linked to poor 
survivall  and recurrence by others19. Prognostic value also has been ascribed 
too histologic parameters, such as positive or close surgical margins,9'35 high 
gradee histologic types,19-35 perineural growth, and bone invasion, which we 
weree not able to confirm in the present series. All these factors are currently 
usedd to decide upon the need for additional radiotherapy. 

"Confoundingg by indication" generated the difference in DSS and recur-
rencee in the examined treatment categories. Patients were selected for radio-
therapyy alone because of poor general health or unresectable disease, and 
thuss were expected to have poor outcomes irrespective of the treatment 
used.100 Notwithstanding the overall impression of a better DSS in the com-
binedd treatment group during the first fifteen years (in spite of a negative 
selection),, DSS of surgical patients was not different from DSS of patients 
receivingg combined treatment (^=0.75). Furthermore, a retrospective study 
cann not exclude bias and thus can never give definitive information on the 
relativee value of different treatment protocols.4 To our knowledge, no 
prospectivee randomized trial determining the role of postoperative radiother-
apyy has been performed, and the rarity of disease condemns this superior 
researchh method to remain unrealistic in the future. A possible way to over-
comee the statistical problem of "rarity of disease" would be to study salivary 
glandd carcinomas at different sites as one group, considering the convergent 
DSS-curvess (Figure 1). 

Inn conclusion, this series confirms the oral squamous cell carcinoma TNM 
classificationn and stage regrouping as major prognostic factors for all onco-
logicc outcomes after diagnosis of a MSGC, as proposed by Spiro, et al.11 in 
1991.. This is reflected in our current treatment policy. After obtaining histo-
logicc proof through incisional biopsy, we perform wide local excision sur-
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gery.. This can suffice for Stage I and II lesions that show no soft tissue exten-
sion.. All other lesions are treated with a combination of surgery (wide local 
excisionn with or without neck dissection) and radiotherapy (locally including 
orr not including the neck). Clinical epidemiologic methodology however 
learnss that only large multicenter prospective therapeutic experiments are 
capablee to give the exact scientific answer to the question, which subgroup of 
patientss displaying specific prognostic factors will benefit from postoperative 
radiotherapy,, and how substantial this benefit will be in terms of improved 
oncologicc outcome. 
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