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Chapterr  II 

Itt  is the best thing, in my opinion, for  the physician to apply himself dili -
gentlyy to the art of foreknowing. 

TÓvv iTjTpöv ftoK€i  jioi fipioTov eïvai npövoiav êniTijöetieiv. 

Hippocrates,Hippocrates, nPOrNQSTKON, I  (Prognostikon), 377 B.C. 
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Chapterr II 

Abstract t 

Background::  Concerning malignant submandibular gland tumors, a rare dis-
easee entity, there are few recent reports of long term treatment results and of 
prognosticc factors modifying these results. 

Methods::  The clinical data of 43 patients with malignant submandibular 
glandd tumors who were treated at the Netherlands Cancer Institute between 
19733 and 1994 were reviewed to evaluate treatment results and to control 
describedd prognostic factors. The median follow-up for patients alive at the 
endd of follow-up was 143 months. Only univariate analyses were performed. 

Results::  The crude 5- and 10-year survival rates were 50% and 36%, respec-
tively;; the 5- and 10-year disease specific survival (DSS) rates were 61% and 
51%,, respectively; the 5- and 10-year recurrence free percentages were 57% 
andd 52%, respectively. Factors predicting crude survival were age at diagno-
siss (P= 0.0006), International Union Against Cancer/ American Joint 
Committeee on Cancer (UICC/AJCC) TNM classification and its regrouping 
intoo tumor stage (/>=0.001), and clinical skin invasion (P=0.005). In surgi-
callyy treated patients, soft-tissue invasion (P= 0.005), metastatic lymph nodes 
(P=0.006)) and perineural growth (P=0.0\) were prognostic for survival. 
Factorss predicting DSS were the UICC/AJCC TNM classification and 
regroupingg into tumor stage (P= 0.002). In surgical patients, perineural 
growthh (P=0.0008) conferred a lower DSS. Factors predicting tumor recur-
rencee were the UICC/AJCC TNM classification and its regrouping into 
tumorr stage {P=0.009). In surgical patients, perineural growth (T^O.003) 
predictss tumor recurrence. 

Conclusions::  Of patients with submandibular gland carcinoma treated 
accordingg to a stable treatment protocol in a European tertiary referral center, 
522 % were tumor free 10 years later. Patients exhibiting the described adverse 
prognosticc factors are likely to benefit from added radiotherapy. 

Introductio n n 

Salivaryy gland malignancies in general are rare tumors, and their image is 
furtherr complicated by a remarkable histological diversity1'2 specific to sali-
varyy gland tissue. Within these malignancies, tumors arising in the sub-
mandibularr gland form a well-defined clinical entity, with a well-defined 
treatmentt technique. 
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Malignantt submandibular gland tumors 

Too diagnose one new case in the male Dutch population, one million of 
menn at risk must be followed one year: the age-adjusted, world standardized 
incidencee ratio per  106 person-years in the Netherlands is 1.0 for  men and 0.4 
forr  women.3 It is evident that clinical experiences with this type of disease 
aree scarce. The low incidence makes it difficul t to evaluate the natural histo-
ry,, prognostic factors, and different treatment modalities in a prospective 
manner.. Therefore, to date, this information relies on retrospective analyses. 
Thee early authors remained purely descriptive;4'5 more recently, one tried to 
identifyy prognostic factors through statistical analysis, looking at crude sur-
vival,66 disease specific survival, or  tumor recurrence7. 

Ourr  long-standing experience with this disease and a consistent treatment 
policyy over  the years, including a long follow-up (median, 143 months for 
patientss alive at the end of follow-up), form a good starting point for  a thor-
oughh statistical evaluation looking at different important outcomes in oncol-
ogy::  crude survival, disease specific survival and tumor free interval. 
Thereforee our  group of 43 patients who were treated between 1973 and 1994 
wass studied for  treatment results and the major  prognostic indicators before 
andd after  treatment, and the findings were compared with those in the litera-
ture.6-7 7 

Patientss and methods 

Fromm January 1, 1973 to January 1, 1995,243 patients with the primary his-
tologicc diagnosis of a malignant salivary gland tumor presented at our  insti-
tute.. Forty-three of them (16%) had a submandibular  gland carcinoma. Of 
these,, 36 (84%) received their  complete, definitive protocollary treatment in 
ourr  institute, (surgery with or  without preceding surgery elsewhere, with or 
withoutt  postoperative radiotherapy), 6 patients were referred to our 
Departmentt  of Radiotherapy after  adequate surgery in the referrin g hospital, 
andd 1 patient was not treated at all. The study population consisted of 22 
womenn (51%) and 21 men (49%). The median age at diagnosis was 59 years 
(range,, 20-84). According to our  institutional policy, informed consent for 
retrospectivee studies was not requested. 

Al ll  clinical information was extracted from the patient files. Factors 
investigatedd for  prognostic value were patient characteristics, clinical and 
histologicall  tumor  characteristics, and treatment characteristics (Table 1). 

Clinicall  TNM classification was according to the 1992 International 
Unionn Against Cancer  (UICC) guidelines8 (Table 2). Histology of the resec-
tionn specimen was reviewed and reclassified according to the World Health 
Organizationn (WHO) classifications of 1972 and 199112 (Table 3). Levels of 
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Chapterr II 

thee WHO classification were reduced to a dichotomy of clinically high grade 
malignantt versus clinically low grade malignant tumors, as shown in Table 1. 
Forr surgical patients, information on histopathologic tumor characteristics 
wass abstracted from the original pathology report. 

Tablee 1. 
Variabless in the analysis 

Variable e Levels s 

Agee (yrs) 

Gender r 

Durationn complaints (weeks) 

Painn at presentation 

TT classification3 

NN classification3 

MM classification3 

Stage3 3 

Skinn invasion 

Locall  extension3 

High-loww grade'5 

Softt tissue extension0 

Metastaticc lymph nodes'1 

Perineurall growthc 

Surgicall  margins0 

Vascularr invasion0 

Tumorr spill0 

Previouss treatment0 

Treatmentt type 

Intervall  surgery/RTe (weeks) 

<40,, 40-70, >70 

Malee vs. female 

<6,, 6-24, >24 

Painn or numbness: yes vs. no/not reported 

T1-T4 4 

NOO vs. any lymph nodes 

MOO vs. Ml 

1-IV V 

Yess vs. no/not reported (untreated patients) 

Clinicall  evidence of skin, soft tissue, bone or nerve invasion vs. no such 
evidence e 

Highh grade (high grade mucoepidermoid carcinoma, adenocarcinoma, 
undifferentiatedd carcinoma, squamous cell carcinoma, malignant mixed 
tumor,, adenoid cystic carcinoma) vs. low grade malignancy group (acinic 
celll  carcinoma, low grade mucoepidermoid carcinoma) 

Histologicc evidence of extraglandular extension (skin, bone, nervous, or 
vascularr structure invasion; positive section margins or extranodal spread 
inn the neck dissection specimen) vs. no such evidence 

Histologicc evidence of metastatic lymph nodes in the neck dissection 

specimenn 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 incisional or excisional biopsy at presentation 

Surgery,, surgery followed by RT, RT 

<55 vs. >5 

RT:: radiotherapy 
aa International Union Against Cancer/American Joint Committee on Cancer TNM classification8.9 

bb World Health Organization 1972 and Millio n et al.'°;Spiro and colleagues11-12 uses the same reference 
levell  (low grade mucoepidermoid and acinic cell carcinoma). 
00 Only evaluated for surgical patients 
dd Only evaluated for NO patients who had surgery (only one Nl patient had a neck dissection, the rest of 
N++ patients did not) 
ee Only evaluated for patients who had surgery followed by RT 
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Tablee 2. 
TNMM  Classification and Stage Grouping8'9 

TNMM (%) 

Tll  (18.5) 
T22 (28) 
T33 (18.5) 
T4(21) ) 
TT missing (14) 

NOO (81%) 
Noo Stage 

66 1 
12( l)aa II 
77 III 
44 IV 
6 6 

Nll  (7%) 
No o 

1 1 
0 0 
0 0 
2 2 
0 0 

Stage e 

III I 
III I 
III I 
IV V 

N2-N3(10%) ) 
No o 

01 1 
0 0 

KD D 
3(2) ) 
0 0 

Stage e 

V V 
IV V 
IV V 
IV V 

NN missing (2%) 

1 1 
0 0 
0 0 
0 0 
0 0 

aa Between brackets: number of Ml-status patients in this T-N combination. 
Thee one patient with the T2N0M1 has Stage IV disease 

Tablee 3. 
Distributio nn of Histologic Types 

WHOO 1972 type 

Acinicc cell 
Mucoepidermoid d 
Adenoidd cystic 
Adenocarcinoma a 
Malignantt mixed 
Squamouss cell 
Undifferentiated d 
Others s 
Total l 

originall  diagnosisa 

3 3 
2C C 

18 8 
8 8 
4 4 
2 2 
4 4 
2 2 
43 3 

revision n 

4 4 
0 0 
16 6 
6 6 
2 2 
2 2 
2 2 

32 2 

WHOO 1972b revisionn WHO 1991 

4 4 
0 0 
16 6 
3 3 
2 2 
2 2 
2 2 
3 d d 

32 2 

WHO:: World Health Organization 
aa Used for inclusion based on data from surgical resection specimen, incisional biopsy or aspiration cytol-
ogy. . 
"" Based only on slides of surgical resection specimen. The diagnosis for 11 patients could not be revised 
(basedd on cytology [n=5], lost slides in regional hospitals [n=2], or lost slides in our own archives [n=4]). 
cc Mucoepidermoid carcinomas in our series were low grade mucoepidermoid carcinomas. 
***  "Others" in WHO 1991 classification are one polymorphous low grade adenocarcinoma, one salivary 
ductt carcinoma, and one basal cell adenocarcinoma, classified as adenocarcinoma according to the WHO 
19722 classification. 

Recurrencess were noted as the first site of failure. Patients with residual 
tumorr at the end of therapy were attributed an artificial recurrence free peri-
odd of 0.1 month. 

Al ll  patients presented with a submandibular swelling, existing for a medi-
ann duration of 13 months (range, 1-330 months). The swelling was painless 
inn 31 patients (72%), whereas twelve patients (28%) had experienced local 
pain.. Skin invasion was difficult to evaluate in patients who underwent pre-
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Chapterr II 

viouss incisional biopsy or had an inadequate resection (excisional biopsy). 
Beforee any treatment, visible skin invasion was present in only three patients. 
Inn one of them, a paresis of the marginal mandibular branch of the facial 
nervee existed. This symptom also was present in two patients with swelling 
withoutt skin invasion. In one patient, there was fixation to the mandible. 
Sevenn patients (17%) presented with clinically palpable lymphadenopathy. 
Threee of them had also distant metastases. One patient had distant metastases 
withoutt regional lymph node involvement. TNM classification 8<9 could be 
performedd in 36 of the 43 patients, resulting in six Stage I, eleven Stage II, 
eightt Stage III and eleven Stage IV patients (Table 2). 
Diagnosiss was made by means of histology of resection specimen (n=35) for 
surgicall  patients and incisional biopsy (n=3) or aspiration cytology (n=5) for 
non-surgicall  patients (Table 3). 
Thee majority of patients (n=29; 67%) received standard therapy, consisting of 
surgeryy followed by radiotherapy. Surgery alone was performed in six 
patientss (14%). Of the 35 surgical patients, only 7 were without any previous 
treatment;; the remaining 28 had undergone an incisional biopsy (n=l 5) or an 
inadequatee resection elsewhere (n=13). 

Thee standard surgical procedure consisted of a supraomohyoid neck dis-
sectionn in 24 patients, an extended supraomohyoid neck dissection with exci-
sionn of the floor of mouth and inferior mandibular rim in two patients, a rad-
icall  neck dissection in eight patients, and a modified radical neck dissection 
inn 1 patient. In 7 of 32 NO patients who underwent neck dissection, one or 
moree metastatic lymph nodes were recovered (occult rate, 22%). Only one 
N11 patient had a neck dissection confirming metastatic disease; none of the 
otherr lymph node positive patients were treated surgically. 

Postoperativee radiotherapy (wedged-pair technique, 48%; midline dosage, 
21%;; isodensity dosage, 31%; isolated photon therapy, 69%; combination of 
photonss and electrons, 28%; isolated electron therapy 3%) was given to a 
locall  median dose of 6000 centigrays (cGy) during a median period of 43 
days,, and in 34% of patients, associated with a regional median dose of 5000 
cGyy during a median period of 37 days. Both local radiotherapy and region-
all  radiotherapy were given in median fractions of 200cGy. The median inter-
vall  between surgery and the onset of the postoperative radiotherapy was 6 
weeks. . 
Isolatedd radiotherapy was used for six patients who were judged inoperable 
(two(two of them received neutron irradiation to a dose of 1600 cGy in fractions 
off  80 cGy during a period of 30 days). One patient received palliative 
chemotherapy,, and one patient received no treatment at all. 
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Follow-up p 

Follow-upp was complete for 40 patients up to January 1, 1995, the closure 
datee of the study. In 3 patients, the tumor status remained unknown. Two of 
thesee patients were alive without tumor recurrence at 85 and 138 months of 
follow-up.. The remaining patient had died due to an unknown cause with an 
unknownn tumor status at 108 months of follow-up. 

Att the time of our analysis, 25 patients had died and 18 patients were still 
continuingg follow-up. Of these, 17 patients were alive without evidence of 
diseasee and 1 was alive with recurrent disease. The median follow-up from 
thee first day of diagnosis was 45 months (range, 1-274 months), whereas the 
mediann follow-up for patients alive at the end of their follow-up (excluding 
patientss that died with a known tumor status) was 143 months or almost 12 
years. . 

Statistics s 

Thee product-limit method as described by Kaplan and Meier13 was used to 
calculatee overall survival, DSS, and tumor-free percentages. Presumed prog-
nosticc factors were evaluated univariately for significant differences in sur-
vival,, DSS and recurrence free intervals using the log-rank test, with the sig-
nificancee level set at p<0.01 because of the number of variables tested. 
Wheree appropriate for categorical data, a trend log-rank test was performed. 
Thee end point in this analysis was the moment of death, the moment of dis-
easee specific death from the day of diagnosis, and the moment of tumor 
recurrencee (local, regional or distant), starting from the first day of definitive 
treatment. . 

Results s 

Survival l 

Thee overall 5- and 10-year survival rates from the day of diagnosis were 50% 
(standardd error, [SE], 7%) and 36% (SE, 8%), 5- and 10-year DSS rates from 
thee day of diagnosis were 61% (SE, 7%) and 51% (SE, 9%), respectively. In 
Figuree 1, this DSS curve is compared with the DSS curve of 168 patients with 
primaryy malignant parotid tumors who were treated at our institute during the 
samee period.14 
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tumorr site 

-- submandibular 

-- parotid 

00 100 200 300 

monthss from diagnosis 

Figuree 1. Kaplan-Meier disease specific survival curves by tumor site 

Recurrencee - Residual Tumor 

Sevenn patients, including the four patients with an Ml classification at diag-
nosis,, remained with residual tumor after treatment. Twelve patients who ini-
tiallyy were free of tumor clinically at the end of therapy had recurrences after 
aa median tumor free interval of 17 months. Local recurrence occurred in 3 
patients,, and regional without local recurrence in 1 patient. Isolated distant 
metastasiss occurred in 7 patients (16%), whereas 1 patient presented with 
synchronouss locoregional and distant metastasis. The 5- and 10-year recur-
rencee free percentages from the first day of therapy were 57% (SE, 8%) and 
52%% (SE, 8%), respectively. 

Distantt metastases occurred eventually in 16 patients, of whom 4 had dis-
tantt metastases at presentation. The organs involved at the first diagnosis of 
distantt metastasis were the lungs in 7 patients (44%), the skeleton in 4 
patients,, the liver in 1 patient and a combination of these in 4 patients. Eight 
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off  18 patients with adenoid cystic carcinomas (44%) developed distant 
metastases,, 1 of 3 acinic cell carcinomas, 1 of 2 mucoepidermoid carcino-
mas,, 4 of 8 adenocarcinomas and 1 of 4 carcinomas ex pleomorphic adeno-
ma. . 

Prognosticc factors for  survival 

Ann overview of the univariate analysis of prognostic factors for the different 
outcomess is given in Table 4. 
Agee was prognostic for survival: people <40 years of age have a 91 % 5-year 
survivall  compared with 50% for the age group 40-70 years of age and a 16% 
5-yearr survival >70 years of age (trend log-rank test, P= 0.0006; Fig.2a). Of 
threee patients with clinically visible skin invasion, none survived for 5 years, 
whereass the other patients showed a 54% 5-year survival rate (P= 0.005). 

Patientss with Stage I disease had a 5-year survival rate of 83%, patients 
withh Stage II disease had a 81% 5-year survival rate, patients with Stage III 
diseasee had a 25% 5-year survival rate, and patients with Stage IV disease 
hadd an 18% 5-year survival rate (trend log-rank test, P=0.001). These per-
centagess show a clear dichotomy between patients with Stage MI disease on 
onee hand and patients with Stage III-I V disease on the other (log-rank test, 
P=P= 0.001). In accordance with this dichotomy between Stage groups differing 
inn N classification, patients who were without clinically palpable regional 
metastasess (5-year survival rate, 56%) did better than patients who presented 
withh regional metastases (5-year survival rate, 14%; P= 0.003). Classifying 
patientss according to T status also resulted in prognostically different groups 
(P=0.001):: patients with Tl tumors showed an 87.5% 5-year survival rate 
comparedd with only 22% for patients with T4 tumors. 

Surgicall  patients who were diagnosed with a tumor displaying soft tissue 
invasionn (P-0.005;fig.2b) or perineural growth (P=0.0\) had worse sur-
vivals.. Of 32 surgically treated NO patients, 7 patients had occult metastatic 
disease,, as stated above, which influenced their survival negatively 
(P=(P= 0.006). Thus, the group of NO patients can be further subdivided with 
regardd to prognosis based on the presence of histologically confirmed 
metastaticc lymph node disease. 
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Tablee 4. 
Identifiedd Prognostic Factors for  Different Outcomes. 

PP Values According to the Log-Rank Test 

Prognosticc factors Survival l Diseasee specific survival Recurrence e 

Patientt characteristics 

Age e 
Gender r 
Durationn of complaints 
Painn at presentation 

Clinicall  tumor characteristics 

TT classification 
NN classification 
MM classification 
Stage e 
Skinn invasion 
Locall  extension 

0.0006a a 

0.93 3 
0.90 0 
0.95 5 

0.001 1 
0.003 3 
0.002 2 
0.001 1 
0.005 5 
0.18 8 

0.018 8 
0.67 7 
0.67 7 
0.75 5 

0.005 5 
0.0003 3 
0.0002 2 
0.002 2 
0.08 8 
0.46 6 

Histopathoiogicall  tumor characteristics in surgical patients 

High/loww grade 
Softt tissue invasion 
Metastaticc lymph nodes 
Perineurall  growth 
Surgicall  margins 
Vascularr invasion 

Treatmentt characteristics 

Tumorr spill 
Previouss treatment 
Treatmentt type 
Intervall  surgery/radiotherapy 

0.02 2 
0.005 5 
0.006 6 
0.01 1 
0.08 8 
0.19 9 

0.56 6 
0.12 2 
0.0001 1 
0.14 4 

0.07 7 
0.03 3 
0.026 6 
0.0008 8 
0.25 5 
0.06 6 

0.51 1 
0.32 2 
0.0003 3 
0.43 3 

0.04 4 
0.97 7 
0.66 6 
0.26 6 

0.014 4 
0.0001 1 

0.009 9 
0.15 5 
0.09 9 

0.05 5 
0.22 2 
0.08 8 
0.003 3 
0.52 2 
0.10 0 

0.54 4 
0.23 3 
0.0002 2 
0.92 2 

aa significant P values at the 0.01 level are printed in bold. 

Patientss who were treated with surgery alone (5-year survival rate, 67%) and 
patientss who were treated with postoperative radiotherapy (5-year survival 
rate,, 61%) did better than patients treated with radiotherapy alone (no 5-year 
survivors;; log-rank test, T^O.OOOl). However, the difference was not signif-
icantt (P=0.51) in a pair-wise comparison of the first two groups. 
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Prognosticc factors for  DSS 

Analysiss for DSS showed a similar prognostic effect of stage (trend log-rank 
test,, P= 0.002) with the same dichotomy between Stage I-II and Stages HI-IV 
{P={P= 0.004; Fig. 3a). Logically, as explained above, clinically palpable lymph 
nodess conveyed a worse prognosis (P= 0.0003; fig.3b). The prognostic effect 
off  T status (trend log-rank test, P=0.005) also was reflected in the overall 
prognosticc effect of stage grouping. Soft tissue invasion (P=0.03) and its 
importantt component perineural growth (P= 0.0008) implicated a bad prog-
nosiss for surgical patients. 

Patientss who were treated with surgery and postoperative radiotherapy (5-
yearr DSS, 74%) and patients who were treated with surgery alone (5-yearr DSS, 
67%)) did better than patients treated with radiotherapy alone (no 5-year DSS; 
log-rankk test, P= 0.0003; Fig.3c). However, the difference between the first two 
groupss in pair-wise comparison was not significant (P=0.4). Previously 
untreatedd patients did better (5-year DSS, 86%) than patients who had under-
gonee an incisional biopsy or a previous inadequate resection (5 year DSS, 68%) 
andd better than patients who did not receive surgical treatment at all (none sur-
vivingg for 5 years without tumor; P=0.00001). However, the difference in a 
pair-wisee comparison of the first two groups was not significant (P=0.32). 
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Figuree 3. Kaplan-Meier disease specific survival curves by prognostic fac-
torss stage (a), N classification (b) and treatment type (c). Bullets indicate cen-
soredd patients. 
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Prognosticc factors for  recurrence 

Prognosticc factors for recurrence free percentages were again stage (trend 
log-rankk test, P= 0.009), with the same dichotomy emerging between stages 
I-III  and stages III-IV . Classifying patients according to N status (7>=0.0001) 
alsoo resulted in prognostically different groups. 

Surgicall  patients with tumors growing perineurally (P=0.003; fig.4) were 
significantlyy more subject to tumor recurrence. The presence of perineural 
growthh resulted in a 5-year recurrence free percentage of 44% compared with 
87%% in the absence of it. 
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Kaplan-Meierr recurrence free interval curves by perineural growth. Bullets 
indicatee censored patients. 
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Discussion n 

Similarr to what has been described in others series1'6'7'1516©^ patients pre-
sentedd in the sixth decade (mean age, 57 years; median age, 59 years) with 
ann equal distribution between genders.715 This equal gender distribution was 
nott expected, because the reported incidence density rates3 are 2.5 times 
higherr in men. Referral bias is a possible explanation for this. 

Symptomss were not alarming and consisted of a slowly growing, painless 
masss in the neck accompanied in exceptional cases by skin invasion or some 
formm of nerve dysfunction. The median duration of symptoms was 13.5 
months.. The median duration of complaints may range from 3 years for low 
gradee types to 6 months for high grade types5-7. The extremes in our patients 
rangedd from <1 month to >27 years. Almost one-third of the patients com-
plainedd of pain, which is a sign of local extension. This striking complaint 
sometimess may be mentioned by half of the patients with submandibular 
glandd malignancies ,7. 

Forr the majority of histologic types, the frequency in our study by and 
largee equals the percentages reported by others (Table 5). Differences should 
nott be overemphasized in view of the small patient number and the possible 
referrall  biases. However, it is noteworthy that, in all cited series, adenoid cys-
ticc carcinoma comprises 40-45% of all cases. It was noted previously by 
Eneroth44 that adenoid cystic carcinoma is the most frequently encountered 
typee of tumor by far. Only five patients could be assigned to the clinically low 
gradee type malignancy group, defined as described in Table 1. In other series, 
thiss low grade malignant group is also a minority; therefore, in this respect, 
onee could question the relevance of this dichotomy, which proved to be use-
full  for parotid malignancies10. 

Tablee 5. 
Frequenciess (%) of Histologic Types According to Different Authors 

WHOO 1972 Current Scries3 Weber6 Spiro15 Bissett7 Andersen18 Batsakis16 

Typess (n=43) (n=86) (n=2l7) (n=91) (n=38) (n=358) 

Acinicc cell 
Mucoepidermoid d 
Adenoidd cystic 
Adenocarcinoma a 
Malignantt  mixed 
Squamouss cell 
Undifferentiated d 
Others s 

11 1 
5 5 
44 4 
19 9 
9 9 
5 5 
7 7 
--

1 1 
17 7 
43 3 
10.5 5 
9 9 
9 9 
5 5 
5.5 5 

1 1 
19 9 
35 5 
12 2 
19 9 
12 2 
2 2 
--

4 4 
15 5 
41 1 
15 5 
11 1 
6 6 
8 8 
--

0 0 
8 8 
42 2 
16 6 
16 6 
8 8 
8 8 
1 1 

1 1 
17 7 
40 0 
10 0 
12 2 
11 1 
9 9 
--

WHO::  World Health Organization 
aa revised-reclassified diagnoses were completed with the best available histological information we had 
forr  not-revisable pathological diagnoses 
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Thee treatment of choice has shifted in the past decades from purely surgi-
call  (rather aggressive and extended resections5-15) to more functional and less 
extendedd surgery, according to the needs of the local situation, complement-
edd with radiotherapy. 6-711 The standard operation used to be oriented more 
towardd including the submandibular gland in a radical neck dissection, often 
withh en bloc excision of the floor of mouth and lower rim of the mandible. 5>15 

Thee more recent tendency toward more preservative surgery has been demon-
stratedd clearly by Spiro et al.,n who describe an increase in the use of a 
supraomohyoidd neck dissection from none in the period 1939-1965 to 38% of 
thee surgeries in the study period 1966-1982. In our study period, ranging from 
19733 to 1994, 68% of the operative procedures consisted of a standardized 
supraomohyoidd neck dissection. This supraomohyoid neck dissection 
accountedd for 66% of operative procedures in the period 1973-1983 and for 
71%% of the procedures between 1984 and 1994; therefore, its use was distrib-
utedd evenly over the entire study period. Thus, the trend toward more conser-
vativee surgery is confirmed and seems to have increased even further. One 
shouldd only extend the operation beyond the boundaries of the supraomohy-
oidd dissection, if the local extension of the disease makes this necessary. 6 

However,, this is a relatively rare situation in previously untreated patients. 
Inn the early 1970s Conley et al.5 stated that there was no indication that 

irradiationn should be given when an adequate operation has been performed; 
thus,, only 12% of his patients were treated in a combined fashion. Even 
lowerr percentages of 3% were published in those days. 15 In contrast to this 
andd in accordance to more recent recommendations, 6-7-19 the majority of our 
patientss (67%) received combined treatment schedules as the standard treat-
mentt protocol. In the series of The Princess Margaret Hospital, 7 59% of 
patientss were given postoperative irradiation; in that analysis, radiotherapy 
wass found to improve locoregional control significantly. The role of postop-
erativee radiotherapy, however, is questionable for the subgroup of patients 
withh low grade malignancies. We do not believe that surgical removal of 
intraglandularr tumors with safe margins, no soft tissue extension and per-
ineurall  invasion, should be followed by radiotherapy. 

Overalll  survival rates in our series (5-year survival rate, 50%, 10-year 
survivall  rate, 36%) are comparable to the results of a nationwide analysis 
showingg a 5-year survival rate of 52%.3 Crude survival rates in earlier series 
weree lower ,5>19 or were in the same range. 20 An exceptionally high figure 
wass described by Weber et al., who reported a 5-year survival rate of 69% 6 

inn a population with a surprising majority of T4B disease. 
DSSS in our series (5-year DSS, 61%; 10-year DSS, 51%) is almost simi-

larr to the findings of Bissett et al.7(5-year DSS, 60%; 10-year DSS, 48%). 
Again,, earlier series show lower percentages.1521 

70 0 



Malignantt submandibular gland tumors 

Unlikee the paradigm that assumes that malignant submandibular gland 
tumorss imply a worse prognosis than their parotid counterparts, 4,15,16,21,22 
wee could not confirm this difference in our patients. In accordance with more 
recentt findings in the literature ii.n.23-25 a nd as shown in Figure 1, overall 
survivall  for our patients is comparable to the overall survival of patients with 
malignantt parotid tumors treated in our institution in the same treatment 
periodd (5-year survival rate, 46%; 10-year survival rate, 39%;P=0.47).14 

Thiss indicates that site by itself may be less important than previously 
assumed. . 

Decreasingg survival, as can be expected by the nature of age itself, paral-
lelss increasing age. Age at diagnosis (three categories: <40 years, 40-70 
years,, and >70 years) is prognostic for survival after the diagnosis of a malig-
nantt submandibular gland tumor. The difference remains but, indeed, 
becomess less pronounced when DSS is taken into account (filtering out 
patientss dying of other diseases), and it is even less pronounced examining 
tumorr control. Surprisingly few studies include age as a prognostic parame-
ter.. Only Bissett and Fitzpatrick7 found that age significantly predicted DSS 
usingg a dichotomy (younger age vs. >60 years). 

Stagee provides prognostically separate groups with respect to survival, 
DSS,, and tumor control, with a distinct dichotomy between Stages I-II and 
Stagess III-IV . T status alone also predicts all three examined outcomes, 
althoughh not at the 0.01 level for tumor recurrence. N status, defined in the 
samee dichotomous manner used in the current report, was described as prog-
nosticc for survival, 6*15 for DSS, and for tumor control in terms of recurrence 
freee survival. 7 

Inn our series, it is noteworthy that 3 of the 4 patients who presented with 
Mll  status were in the positive lymph node group. Because both factors are 
signss of disseminated disease, such a finding is not a surprise. However, 
keepingg the univariate character of the analysis in mind, it is important to 
realizee that the effect of N status is explained in part by the effect of M sta-
tuss (confounding), because M status itself is of course associated with very 
poorr survival and very poor DSS in our patients. 

Muchh emphasis has been put on the factors local extension or extraglan-
dularr soft-tissue extension (the a-b distinction in the UICC/AJCC T classifi-
cation)) in predicting survival. 6>7 In our series, this tumor characteristic was 
nott found to separate prognostically different groups. Skin invasion, although 
itt is an element of local extension, was associated with a worse survival rate 
inn our series. 

Histologicc extraglandular extension or soft tissue invasion has been iden-
tifiedd previously as prognostic for survival, 6 and we can confirm this. We 
foundd that perineural growth was prognostic for all three examined out-
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comes.. This feature was also examined but not identified as prognostic for 
survivall  by others. 6 

Wee must not be misled by the significant difference in survival between 
thee three treatment categories examined, because inspection of the figure 
pointss out that the significant difference is between patients who underwent 
surgeryy or surgery and postoperative radiotherapy on one hand and patients 
whoo underwent only radiotherapy on the other. At our institute, the latter 
patientss are selected for this treatment because of their poor chances of sur-
vivingg surgery or because of unresectable disease. Moreover, a pair-wise 
comparisonn of survival of patients treated with surgery versus patients treat-
edd with surgery and postoperative radiotherapy did not show a significant dif-
ferencee (P=0.50). Fitzpatrick and Black,20 looking at all salivary gland 
tumors,, found a similar picture: patients who were treated with surgery with 
orr without postoperative radiation had the same survival rate, whereas 
patientss with a poor prognosis who received radiotherapy obviously did very 
poorly.. Bissett and Fitzpatrick7 found the same results for survival but found 
aa significant improvement in locoregional control when radiotherapy was 
addedd to a surgical treatment. Weber et al. 6 examined this effect of added 
radiotherapyy on locoregional control in patients with histopathologic soft tis-
suee disease and also found a significant improvement in locoregional control. 

Itt is always risky to try to draw conclusions about the value of therapy 
fromm a retrospective study; however, unfortunately, no prospective random-
izedd trial determining the role of postoperative radiotherapy has been per-
formedd to date. In our view, due to the rarity of the disease, such a study wil l 
continuee to be an unrealistic option in the future, and, even in a multicenter 
setting,, such a study will be unacceptable ethically. Our approach is to com-
binee a functional type of surgery (supraomohyoid neck dissection in the 
absencee of invasion of bone or floor of mouth) with a radiotherapeutic 
scheme,, as described above, except in cases where there is total absence of 
thee above-described adverse prognostic factors. Relative support for this 
combinedd therapeutic approach is found in the lack of statistically significant 
differencess in survival, DSS and tumor control in our series: our patients who 
weree determined clinically to have submandibular gland carcinoma with a 
worsee prognosis were selected for postoperative radiotherapy and did as well 
ass the patients who underwent surgery alone, the latter being selected for this 
treatmentt type because they were considered to have a carcinoma with a bet-
terr prognosis. Support also comes from other authors 6>7 who have found a 
differencee in locoregional control, which is all the more convincing given the 
negativee selection bias for combined treatment. Thus, we also recommend 
thatt radiotherapy be added to the treatment of all submandibular gland carci-
nomass unless they are Stage I—II tumors without association of the above-
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identifiedd prognostic factors. The same approach is also promoted by Spiro23 

onn the basis of one of the best studies in this regard: the matched-pair analy-
siss of Armstrong et al.,26 which examined parotid and submandibular carci-
nomass and found a significant increase in DSS and local control for patients 
withh AJCC stage III and IV and for patients with lymph node disease. Other 
authorss who have analyzed retrospectively their results in their patients with 
submandibularr and parotid carcinomas make similar recommendations. ]7>25 

Inn conclusion, this series provides a number of identified and confirmed 
prognosticc factors for three key outcomes in oncologic treatment analysis. A 
problemm inherently linked to the study subject is the relatively small patient 
number;; nevertheless, our series was marked by a stable treatment protocol 
andd a consequent long term follow-up. Treatment results are comparable to 
reportedd results in the literature. Identification of prognostic factors in uni-
variatee analysis, however, is no guarantee that these factors will remain inde-
pendentt in multivariate analysis. On the contrary, many of the identified fac-
torss in the field of salivary gland malignancies refer to another aspect of the 
samee pathophysiologic mechanism. Logical interrelations are those between 
T,, N and M status; T status and skin invasion; clinical local extension and his-
tologicc soft tissue extension; clinically high grade malignant histology and 
perineural,, vascular and extraglandular invasion. Strongly interrelated factors 
likee these are likely to lose part of their prognostic effect when subjected to 
multivariatee analysis; consequently, this approach to analysis can provide 
moree insight into the complex correlations between univariately important 
prognosticators. . 

Thee therapeutic implications of the findings in this study can be summa-
rizedd in our current treatment policy: isolated surgical removal can suffice for 
patientss diagnosed with Stage I or II tumors that show no clinical or histo-
logicc extraglandular extension and no perineural growth. Radiotherapy 
shouldd be added in any situation in which the described adverse prognostic 
factorss are present, with high stage, clinical or histologic extraglandular 
extension,, and perineural invasion being the main indicators that a patient 
wil ll  require combination treatment. 
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