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BACKGROUND. Concerning malignant submandibular gland tumors, a rare disease

entity, there are few recent reports of long term treatment results and of prognostic

factors modifying these results.

METHODS. The clinical data of 43 patients with malignant submandibular gland

tumors who were treated at the Netherlands Cancer Institute between 1973 and

1994 were reviewed to evaluate treatment results and to control described prog-

nostic factors. The median follow-up for patients alive at the end of follow-up was

143 months. Only univariate analyses were performed.

RESULTS. The crude 5- and 10-year survival rates were 50% and 36%, respectively;

the 5- and 10-year disease specific survival (DSS) rates were 61% and 51%, respec-

tively; and the 5- and 10-year recurrence free percentages were 57% and 52%,

respectively. Factors predicting crude survival were age at diagnosis (P 5 0.0006),

International Union Against Cancer/American Joint Committee on Cancer (UICC/

AJCC) TNM classification and its regrouping into tumor stage (P 5 0.001), and

clinical skin invasion (P 5 0.005). In surgically treated patients, soft tissue invasion

(P 5 0.005), metastatic lymph nodes (P 5 0.006), and perineural growth (P 5 0.01)

were prognostic for survival. Factors predicting DSS were the UICC/AJCC TNM

classification and regrouping into tumor stage (P 5 0.002). In surgical patients,

perineural growth (P 5 0.0008) conferred a lower DSS. Factors predicting tumor

recurrence were the UICC/AJCC TNM classification and its regrouping into tumor

stage (P 5 0.009). In surgical patients, perineural growth (P 5 0.003) predicts tumor

recurrence.

CONCLUSIONS. Of patients with submandibular gland carcinoma treated according

to a stable treatment protocol in a European tertiary referral center, 52% were

tumor free 10 years later. Patients exhibiting the described adverse prognostic

factors are likely to benefit from added radiotherapy. Cancer 1999;85:2255– 64.

© 1999 American Cancer Society.
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Salivary gland malignancies in general are rare tumors, and their
image is complicated further by a remarkable histologic diver-

sity1,2 specific to salivary gland tissue. Within these malignancies,
tumors arising in the submandibular gland form a well-defined clin-
ical entity with a well-defined treatment technique.

To diagnose one new case in the male Dutch population, one
million men at risk must be followed for 1 year: the age-adjusted,
world standardized incidence ratio per 106 person years in the
Netherlands is 1.0 for men and 0.4 for women.3 It is evident that
clinical experiences with this type of disease are scarce. The low
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incidence makes it difficult to evaluate the natural
history, prognostic factors, and different treatment
modalities in a prospective manner. Therefore, to
date, this information relies on retrospective analy-
ses. The early authors remained purely descriptive;
4,5 more recently, one tried to identify prognostic
factors through statistical analysis, looking at crude
survival,6 disease specific survival, or tumor recur-
rence.7

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

PATIENTS AND METHODS
From January 1, 1973 to January 1, 1995, 243 patients
with the primary histologic diagnosis of a malignant
salivary gland tumor presented at our institute. Forty-
three of them (16%) had a submandibular gland car-
cinoma. Of these, 36 patients (84%) received their
complete, definitive protocollary treatment in our in-
stitute (surgery with or without preceding surgery
elsewhere, with or without postoperative radiother-
apy), 6 patients were referred to our Department of
Radiotherapy after adequate surgery in the referring
hospital, and 1 patient was not treated at all. The study
population consisted of 22 women (51%) and 21 men
(49%). The median age at diagnosis was 59 years
(range, 20 – 84). According to our institutional policy,
informed consent for retrospective studies was not
requested.

All clinical information was extracted from the
patient files. Factors investigated for prognostic value
were patient characteristics, clinical and histologic tu-
mor characteristics, and treatment characteristics (Ta-
ble 1).

TABLE 1
Variables in the Analysis

Variable Levels

Age (yrs) ,40, 40–70, .70
Gender Male vs. female
Duration complaints (weeks) ,6, 6–24, .24
Pain at presentation Pain or numbness: yes vs. no/not reported
T classification T1–T4
N classificationa N0 vs. any lymph nodes
M classificationa M0 vs. M1
Stagea I–IV
Skin invasion Yes vs. no/not reported (untreated patients)
Local extensiona Clinical evidence of skin, soft tissue, bone, or nerve invasion vs. no such evidence
High low gradeb High grade (high grade mucoepidermoid carcinoma, adenocarcinoma, undifferentiated carcinoma, squamous cell carcinoma,

malignant mixed tumor, adenoid cystic carcinoma) vs. low grade malignancy group (acinic cell carcinoma, low grade
mucoepidermoid carcinoma)

Soft tissue extensionc Histologic evidence of extraglandular extension (skin, bone, nervous, or vascular structure invasion; positive section margins
or extranodal spread in the neck dissection specimen) vs. no such evidence

Metastatic lymph nodesd Histologic evidence of metastatic lymph nodes in the neck dissection specimen vs. no such evidence
Perineural growthc Described vs. not described in the pathology report
Surgical marginsc Positive vs. “close and negative margins”
Vascular invasionc Described vs. not described in the pathology report
Tumor spillc Yes vs. no or not reported in the operative report
Previous treatmentc Patients without vs. with incisional or excisional biopsy at presentation
Treatment type Surgery, surgery followed by RT, RT
Interval surgery/RTe (weeks) ,5 vs. .5

RT: radiotherapy.
a International Union Against Cancer/American Joint Committee on Cancer TNM classification.8,9

b World Health Organization 1972 and Million et al.10 Spiro and colleagues11,12 use the same reference level (low grade mucoepidermoid and acinic cell carcinoma).
c Only evaluated for surgical patients.
d Only evaluated for N0 patients who had surgery (only one N1 patient had a neck dissection, the rest of N positive patients did not).
e Only evaluated for patients who had surgery followed by RT.
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Clinical TNM classification was according to the
1992 International Union Against Cancer (UICC)
guidelines8 (Table 2). Histology of the resection spec-
imen was reviewed and reclassified according to the
World Health Organization (WHO) classifications of
1972 and 19911,2 (Table 3). Levels of the WHO classi-
fication were reduced to a dichotomy of clinically high
grade malignant versus clinically low grade malignant
tumors, as shown in Table 1. For surgical patients,
information on histopathologic tumor characteristics
was abstracted from the original pathology report.

Recurrences were noted as the first site of failure.
Patients with residual tumor at the end of therapy
were attributed an artificial recurrence free period of
0.1 month.

All patients presented with submandibular swell-

ing, existing for a median duration of 13 months
(range, 1–330 months). The swelling was painless in 31
patients (72%), whereas 12 patients (28%) had experi-
enced local pain. Skin invasion was difficult to evalu-
ate in patients who underwent previous incisional bi-
opsy or had an inadequate resection (excisional
biopsy). Before any treatment, visible skin invasion
was present in only three patients. In one of them, a
paresis of the marginal mandibular branch of the fa-
cial nerve existed. This symptom also was present in
two patients with swelling without skin invasion. In
one patient, there was fixation to the mandible. Seven
patients (17%) presented with clinically palpable
lymphadenopathy. Three of them also had distant me-
tastases. One patient had distant metastases without
regional lymph node involvement. TNM classifica-
tion8,9 could be performed in 36 of the 43 patients,
resulting in 6 patients with Stage I disease, 11 with
Stage II disease, 8 with Stage III disease, and 11 with
Stage IV disease (Table 2). Diagnosis was made by
means of histology of resection specimen (n 5 35) for
surgical patients and incisional biopsy (n 5 3) or as-
piration cytology (n 5 5) for nonsurgical patients (Ta-
ble 3).

The majority of patients (n 5 29; 67%) received
standard therapy, consisting of surgery followed by
radiotherapy. Surgery alone was performed in 6 pa-
tients (14%). Of the 35 surgical patients, only 7 were
without any previous treatment; the remaining 28 had
undergone an incisional biopsy (n 5 15) or an inade-
quate resection elsewhere (n 5 13).

The standard surgical procedure consisted of a
supraomohyoid neck dissection in 24 patients, an ex-
tended supraomohyoid neck dissection with excision
of the floor of the mouth and inferior mandibular rim
in 2 patients, a radical neck dissection in 8 patients,
and a modified radical neck dissection in 1 patient. In
7 of 32 N0 patients who underwent neck dissection,
one or more metastatic lymph nodes were recovered

TABLE 2
TNM Classification and Stage Groupinga

TNM (%)

N0 (81%) N1 (7%) N2–N3 (10%)
N missing
(2%)No. Stage No. Stage No. Stage

T1 (18.5) 6 I 1 III 0 IV 1
T2 (28) 12 (1)b II 0 III 0 IV 0
T3 (18.5) 7 III 0 III 1 (1) IV 0
T4 (21) 4 IV 2 IV 3 (2) IV 0
T missing (14) 6 — 0 — 0 — 0

a International Union Against Cancer TNM classification.8

b The numbers of M1 status patients in this T-N combination are indicated in parentheses. The one patient with the T2 N0 M1 has Stage IV disease.

TABLE 3
Distribution of Histologic Types

WHO 1972 Type
Original
Diagnosisa

Revision
WHO 1972b

Revision
WHO 1991

Acinic cell 3 4 4
Mucoepidermoid 2c 0 0
Adenoid cystic 18 16 16
Adenocarcinoma 8 6 3
Malignant mixed 4 2 2
Squamous cell 2 2 2
Undifferentiated 4 2 2
Others 2 3d

Total 43 32 32

WHO: World Health Organization.
a Used for inclusion based on data form surgical resection specimen, incisional biopsy, or aspiration

cytology.
b Based only on slides of surgical resection specimens. The diagnosis for 11 patients could not be

revised (based on cytology [n 5 5], lost slides in regional hospitals [n 5 2], or lost slides in our own

archives [n 5 4]).
c Mucoepidermoid carcinomas in our series were low grade mucoepidermoid carcinomas.
d “Others” in WHO 1991 classification are one polymorphous low grade adenocarcinoma, one salivary

duct carcinoma, and one basal cell adenocarcinoma, classified as adenocarcinoma according to the

WHO 1972 classification.
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(occult rate, 22%). Only one patient with an N1 clas-
sification had a neck dissection confirming metastatic
disease; none of the other lymph node positive pa-
tients was treated surgically.

Postoperative radiotherapy (wedged-pair tech-
nique, 48%; midline dosage, 21%; isodensity dosage,
31%; isolated photon therapy, 69%; combination of
photons and electrons, 28%; isolated electron therapy,
3%) was given to a local median dose of 6000 centi-
grays (cGy) during a median period of 43 days and, in
34% of patients, associated with a regional median
dose of 5000 cGy during a median period of 37 days.
Both local radiotherapy and regional radiotherapy
were given in median fractions of 200cGy. The median
interval between surgery and the onset of the postop-
erative radiotherapy was 6 weeks.

Isolated radiotherapy was used for six patients
who were judged inoperable (two of them received
neutron irradiation to a dose of 1600 cGy in fractions
of 80 cGy during a period of 30 days). One patient
received palliative chemotherapy, and one patient re-
ceived no treatment at all.

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

At the time of our analysis, 25 patients had died,
and 18 patients were still continuing follow-up. Of
these, 17 patients were alive without evidence of dis-
ease, and 1 was alive with recurrent disease. The me-
dian follow-up from the first day of diagnosis was 45
months (range, 1–274 months), whereas the median
follow-up for patients alive at the end of their fol-
low-up (excluding patients that died with a known
tumor status) was 143 months or almost 12 years.

Statistics
The product-limit method as described by Kaplan and
Meier13 was used to calculate overall survival, DSS,
and tumor free percentages. Presumed prognostic fac-
tors were evaluated univariately for significant differ-
ences in survival, DSS, and recurrence free intervals
using the log-rank test, with the significance level set
at P , 0.01 because of the number of variables tested.
Where appropriate for categorical data, a trend log-
rank test was performed. The end point in this analysis
was the moment of death, the moment of disease
specific death from the day of diagnosis, and the mo-

ment of tumor recurrence (local, regional, or distant)
starting from the first day of definitive treatment.

RESULTS
Survival
The overall 5- and 10-year survival rates from the day
of diagnosis were 50% (standard error [SE], 7%) and
36% (SE, 8%), and the 5- and 10-year DSS rates from
the day of diagnosis were 61% (SE, 7%) and 51% (SE,
9%), respectively. In Figure 1, this DSS curve is com-
pared with the DSS curve of 168 patients with primary
malignant parotid tumors who were treated at our
institute during the same period.14

Recurrence—Residual Tumor
Seven patients, including the four patients with an M1
classification at diagnosis, remained with residual tu-
mor after treatment. Twelve patients who initially
were free of tumor clinically at the end of therapy had
recurrences after a median tumor free interval of 17
months. Local recurrence occurred in 3 patients, and
regional recurrence without local recurrence occurred
in 1 patient. Isolated distant metastasis occurred in 7
patients (16%), whereas 1 patient presented with syn-
chronous locoregional and distant metastasis. The 5-
and 10-year recurrence free percentages from the first
day of therapy were 57% (SE, 8%) and 52% (SE, 8%),
respectively.

Distant metastases occurred eventually in 16 pa-
tients, of whom 4 had distant metastases at presenta-
tion. The organs involved at the first diagnosis of dis-
tant 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 of 18 patients
with adenoid cystic carcinomas (44%) developed dis-

FIGURE 1. Kaplan–Meier disease specific survival curves by tumor site.
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tant metastases, 1 of 3 acinic cell carcinomas, 1 of 2
mucoepidermoid carcinomas, 4 of 8 adenocarcino-
mas, and 1 of 4 carcinomas ex pleomorphic adenoma.

Prognostic Factors for Survival
An overview of the univariate analysis of prognostic
factors for the different outcomes is given in Table 4.
Age was prognostic for survival: People ,40 years of
age have a 91% 5-year survival rate compared with
50% for the age group 40 –70 years of age and a 16%
5-year survival rate .70 years of age (trend log-rank
test, P 5 0.0006; Fig. 2a). Of three patients with clini-
cally visible skin invasion, none survived for 5 years,
whereas the other patients showed a 54% 5-year sur-
vival rate (P 5 0.005).

Patients with Stage I disease had a 5-year survival
rate of 83%, patients with Stage II disease had an 81%
5-year survival rate, patients with Stage III disease had
a 25% 5-year survival rate, and patients with Stage IV
disease had an 18% 5-year survival rate (trend log-rank
test, P 5 0.001). These percentages show a clear di-
chotomy between patients with Stage I–II disease on

one hand and patients with Stage III–IV disease on the
other (log-rank test, P 5 0.001). In accordance with
this dichotomy between stage groups differing in N
classification, patients who were without clinically
palpable regional metastases (5-year survival rate,
56%) did better than patients who presented with
regional metastases (5-year survival rate, 14%; P 5
0.003). Classifying patients according to T status also
resulted in prognostically different groups (P 5 0.001):
patients with T1 tumors showed an 87.5% 5-year sur-
vival rate compared with only 22% for patients with T4
tumors.

Surgical patients who were diagnosed with a tu-
mor displaying soft tissue invasion (P 5 0.005; Fig. 2b)
or perineural growth (P 5 0.01) had worse survivals. Of
32 surgically treated N0 patients, 7 had occult meta-
static disease, as stated above, which influenced their
survival negatively (P 5 0.006). Thus, the group of N0
patients can be further subdivided with regard to
prognosis based on the presence of histologically con-
firmed metastatic lymph node disease.

Patients who were treated with surgery alone (5-
year survival rate, 67%) and patients who were treated
with postoperative radiotherapy (5-year survival rate,
61%) did better than patients who were treated with
radiotherapy alone (no 5-year survivors; log-rank test,
P 5 0.0001). However, the difference was not signifi-
cant (P 5 0.51) in a pair-wise comparison of the first
two groups.

Prognostic Factors for DSS
Analysis for DSS showed a similar prognostic effect of
stage (trend log-rank test, P 5 0.002) with the same
dichotomy between Stages I–II and Stages III–IV (P 5
0.004; Fig. 3a). Logically, as explained above, clinically
palpable lymph nodes conveyed a worse prognosis
(P 5 0.0003; Fig. 3b).The prognostic effect of T status
(trend log-rank test. P 5 0.005) also was reflected in
the overall prognostic effect of stage grouping. Soft
tissue invasion (P 5 0.03) and its important compo-
nent perineural growth (P 5 0.0008) implicated a bad
prognosis for surgical patients.

Patients who were treated with surgery and post-
operative radiotherapy (5-year DSS, 74%) and patients
who were treated with surgery alone (5-year DSS, 67%)
did better than patients who were treated with radio-
therapy alone (no 5-year DSS; log-rank test, P 5
0.0003; Fig. 3c). However, the difference between the
first two groups in pair-wise comparison was not sig-
nificant (P 5 0.4). Previously untreated patients did
better (5-year DSS, 86%) than patients who had un-
dergone an incisional biopsy or a previous inadequate
resection (5-year DSS, 68%) and better than patients
who did not receive surgical treatment at all (none

TABLE 4
Identified Prognostic Factors for Different Outcomes.
P Values According to the Log-Rank Test

Prognostic Factors Survival

Disease
Specific
Survival Recurrence

Patient characteristics
Age 0.0006a 0.018 0.04
Gender 0.93 0.67 0.97
Duration of complaints 0.90 0.67 0.66
Pain at presentation 0.95 0.75 0.26

Clinical tumor characteristics
T classification 0.001 0.005 0.014
N classification 0.003 0.0003 0.0001
M classification 0.002 0.0002 —
Stage 0.001 0.002 0.009
Skin invasion 0.005 0.08 0.15
Local extension 0.18 0.46 0.09

Histopathologic tumor characteristics
in surgical patients

High/low grade 0.02 0.07 0.05
Soft tissue invasion 0.005 0.03 0.22
Metastatic lymph nodes 0.006 0.026 0.08
Perineural growth 0.01 0.0008 0.003
Surgical margins 0.08 0.25 0.52
Vascular invasion 0.19 0.06 0.10

Treatment characteristics
Tumor spill 0.56 0.51 0.54
Previous treatment 0.12 0.32 0.23
Treatment type 0.0001 0.0003 0.0002
Interval surgery/radiotherapy 0.14 0.43 0.92

a Significant P values at the 0.01 level are printed in bold.
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survived for 5 years without tumor; P 5 0.00001).
However, the difference in a pair-wise comparison of
the first two groups was not significant (P 5 0.32).

Prognostic Factors for Recurrence
Prognostic factors for recurrence free percentages
were again stage (trend log-rank test, P 5 0.009), with
the same dichotomy emerging between Stages I–II
and Stages III–IV. Classifying patients according to N
status (P 5 0.0001) also resulted in prognostically dif-
ferent groups.

Surgical patients with tumors growing perineu-
rally (P 5 0.003; Fig. 4) were significantly more subject
to tumor recurrence. The presence of perineural
growth resulted in a 5-year recurrence free percentage
of 44% compared with 87% in the absence of it.

DISCUSSION
Similar to what has been described in other se-
ries1,6,7,15,16 our patients presented in the sixth decade
(mean age, 57 years; median age, 59 years) with an
equal distribution between genders.7,15 This equal
gender distribution was not expected, because the
reported incidence density rates3 are 2.5 times higher
in men. Referral bias is a possible explanation for this.

Symptoms were not alarming and consisted of a
slowly growing, painless mass in the neck accompa-
nied in exceptional cases by skin invasion or some
form of nerve dysfunction. The median duration of
symptoms was 13.5 months. The median duration of
complaints may range from 3 years for low grade types
to 6 months for high grade types.5,7 The extremes in
our patients ranged from ,1 month to .27 years.
Almost one-third of the patients complained of pain,
which is a sign of local extension. This striking com-

plaint sometimes may be mentioned by half of the
patients with submandibular gland malignancies.17

For the majority of histologic types, the frequency
in our study by and large equals the percentages re-
ported by others (Table 5). Differences should not be
overemphasized in view of the small patient numbers
and the possible referral biases. However, it is note-
worthy that, in all cited series, adenoid cystic carci-
noma comprises 40 – 45% of all cases. It was noted
previously by Eneroth4 that adenoid cystic carcinoma
is the most frequently encountered type of tumor by
far. Only five patients could be assigned to the clini-
cally low grade type malignancy group, defined as
described in Table 1. In other series, this low grade
malignant group also is a minority; therefore, in this
respect, one could question the relevance of this di-
chotomy, which proved to be useful for parotid ma-
lignancies.10

The treatment of choice has shifted in the past
decades from purely surgical (rather aggressive and
extended resections5,15) to more functional and less
extended surgery, according to the needs of the local
situation, complemented with radiotherapy.6,7,11 The
standard operation used to be oriented more toward
including the submandibular gland in a radical neck
dissection, often with en bloc excision of the floor of
the mouth and lower rim of the mandible.5,15 The
more recent tendency toward more preservative sur-
gery has been demonstrated clearly by Spiro et al.,11

who describe an increase in the use of a supraomo-
hyoid neck dissection from none in the period 1939 –
1965 to 38% of the surgeries in the period 1966 –1982.
In our study period (1973–1994), 68% of the operative
procedures consisted of a standardized supraomohy-
oid neck dissection. This supraomohyoid neck dissec-

FIGURE 2. Kaplan–Meier overall survival curves by the prognostic factors age (in years) (a) and soft tissue extension (b). Bullets indicate censored patients.
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tion accounted for 66% of operative procedures in the
period 1973–1983 and for 71% of the procedures be-
tween 1984 and 1994; therefore, its use was distributed
evenly over the entire study period. Thus, the trend

toward more conservative surgery is confirmed and
seems to have increased even further. One should only
extend the operation beyond the boundaries of the
supraomohyoid dissection if the local extension of the
disease makes this necessary.6 However, this is a rel-
atively rare situation in previously untreated patients.

In the early 1970s, Conley et al.5 stated that there
was no indication that irradiation should be given
when an adequate operation has been performed;
thus, only 12% of his patients were treated in a com-
bined fashion. Even lower percentages of 3% were
published in those days.15 In contrast to this and in
accordance to more recent recommendations,6,7,19 a
majority of our patients (67%) received combined
treatment schedules as the standard treatment proto-
col. In the series at The Princess Margaret Hospital,7

59% of patients were given postoperative irradiation;
in that analysis, radiotherapy was found to improve
locoregional control significantly. The role of postop-
erative radiotherapy, however, is questionable for the
subgroup of patients with low grade malignancies. We
do not believe that surgical removal of intraglandular
tumors with safe margins, no soft tissue and perineu-
ral invasion should be followed by radiotherapy.

Overall survival rates in our series (5-year survival
rate, 50%; 10-year survival rate, 36%) are comparable
to the results of a nationwide analysis showing a
5-year survival rate of 52%.3 Crude survival rates in
earlier series were lower15,19 or were in the same
range.20 An exceptionally high figure was described by
Weber et al., who reported a 5-year survival rate of
69%6 in a population with a surprising majority of
patients with T4B disease.

DSS in our series (5-year DSS, 61%; 10-year DSS,
51%) is almost similar to the findings of Bisset and

FIGURE 3. Kaplan–Meier disease specific survival curves by the prognostic

factors stage (a), N classification (b), and treatment type (c). Bullets indicate

censored patients.

FIGURE 4. Kaplan–Meier recurrence free interval curves by perineural

growth. Bullets indicate censored patients.
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Fitzpatrick7 (5-year DSS, 60%; 10-year DSS, 48%).
Again, earlier series show lower percentages.15,21

Unlike the paradigm that assumes that malignant
submandibular gland tumors imply a worse prognosis
than their parotid counterparts,4,15,16,21,22 we could
not confirm this difference in our patients. In accor-
dance with more recent findings in the litera-
ture11,17,23,24,25 and as shown in Figure 1, overall sur-
vival for our patients is comparable to the overall
survival of patients with malignant parotid tumors
treated in our institution in the same treatment period
(5-year survival rate, 46%; 10-year survival rate, 39%;
P 5 0.47).14 This indicates that site by itself may be less
important than previously assumed.

Decreasing survival, as can be expected by the
nature of age itself, parallels increasing age. Age at
diagnosis (three categories: ,40 years, 40 –70 years,
and .70 years) is prognostic for survival after the
diagnosis of a malignant submandibular gland tumor.
The difference remains but, indeed, becomes less pro-
nounced when DSS is taken into account (filtering out
patients dying of other diseases), and it is even less
pronounced when tumor control is including. Surpris-
ingly few studies include age as a prognostic parame-
ter. Only Bisset and Fitzpatrick7 found that age signif-
icantly predicted DSS using a dichotomy (younger age
vs. .60 years).

Stage provides prognostically separate groups
with respect to survival, DSS, and tumor control, with
a distinct dichotomy between Stages I–II and Stages
III–IV. T status alone also predicts all three examined
outcomes, although not at the 0.01 level for tumor
recurrence. N status, defined in the same dichoto-
mous manner used in the current report, was de-
scribed as prognostic for survival,6,15 for DSS, and for
tumor control in terms of recurrence free survival.7

In our series, it is noteworthy that three of the four

patients who presented with M1 status were in the
positive lymph node group. Because both factors are
signs of disseminated disease, such a finding is not a
surprise. However, keeping the univariate character of
the analysis in mind, it is important to realize that the
effect of N status is explained in part by the effect of M
status (confounding), because M status itself was as-
sociated with poor survival and poor DSS in our pa-
tients.

Much emphasis has been put on the factors of
local extension or extraglandular soft tissue extension
(the a-b distinction in the UICC/American Joint Com-
mittee Against Cancer [AJCC] T classification) in pre-
dicting survival.6,7 In our series, this tumor character-
istic was not found to separate prognostically different
groups. Skin invasion, although it is an element of
local extension, was associated with a worse survival
rate in our series.

Histologic extraglandular extension or soft tissue
invasion has been identified previously as prognostic
for survival,6 and we can confirm this. We found that
perineural growth was prognostic for all three exam-
ined outcomes. This feature also was examined but
not identified as prognostic for survival by others.6

We must not be misled by the significant differ-
ence in survival between the three treatment catego-
ries examined, because inspection of the figure points
out that the significant difference is between patients
who underwent surgery or surgery and postoperative
radiotherapy on one hand and patients who under-
went only radiotherapy on the other. At our institute,
the latter patients are selected for this treatment be-
cause of their poor chances of surviving surgery or
because of unresectable disease. Moreover, a pair-
wise comparison of survival of patients treated with
surgery versus patients treated with surgery and post-
operative radiotherapy did not show a significant dif-

TABLE 5
Frequencies (%) of Histologic Types According to Different Authors

WHO 1972
Types

Current Seriesa

(n 5 43)
Weber et al.6

(n 5 86)
Spiro et al.15

(n 5 217)

Bisset and
Fitzpatrick7

(n 5 91)
Andersen et al.18

(n 5 38)
Batzakis16

(n 5 358)

Acinic cell 11 1 1 4 0 1
Mucoepidermoid 5 17 19 15 8 17
Adenoid cystic 44 43 35 41 42 40
Adenocarcinoma 19 10.5 12 15 16 10
Malignant mixed 9 9 19 11 16 12
Squamous cell 5 9 12 6 8 11
Undifferentiated 7 5 2 8 8 9
Others — 5.5 — — 1 —

WHO: World Health Organization.
a Revised-reclassified diagnoses were completed with the best available histologic information available for nonrevisable pathological diagnoses.
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ference (P 5 0.50). Fitzpatrick and Black,20 looking at
all salivary gland tumors, found a similar picture: Pa-
tients who were treated with surgery with or without
postoperative radiation had the same survival rate,
whereas patients with a poor prognosis who received
radiotherapy obviously did very poorly. Bisset and
Fitzpatrick7 found the same results for survival but
found a significant improvement in locoregional con-
trol when radiotherapy was added to a surgical treat-
ment. Weber et al.6 examined this effect of added
radiotherapy on locoregional control in patients with
histopathologic soft tissue disease and also found a
significant improvement in locoregional control.

It is always risky to try to draw conclusions about
the value of therapy from a retrospective study; how-
ever, unfortunately, no prospective randomized trial
determining the role of postoperative radiotherapy
has been performed to date. In our view, due to the
rarity of the disease, such a study will continue 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 combine a functional
type of surgery (supraomohyoid neck dissection in the
absence of invasion of bone or floor of mouth) with a
radiotherapeutic scheme, as described above, except
in cases in which there is a total absence of the above-
described adverse prognostic factors. Relative support
for this combined therapeutic approach is found in
the lack of statistically significant differences in sur-
vival, DSS, and tumor control in our series: our pa-
tients who were determined clinically to have sub-
mandibular gland carcinoma with a worse prognosis
were selected for postoperative radiotherapy and did
as well as the patients who underwent surgery alone,
the latter being selected for this treatment type be-
cause they were considered to have a carcinoma with
a better prognosis. Support also comes from other
authors6,7 who have found a difference in locoregional
control, which is all the more convincing given the
negative selection bias for combined treatment. Thus,
we also recommend that radiotherapy be added to the
treatment of all patients with submandibular gland
carcinomas unless they are Stage I–II tumors without
association of the above-identified prognostic factors.
The same approach also is promoted by Spiro23 on the
basis of one of the best studies in this regard: the
matched-pair analysis of Armstrong et al.,26 which
examined parotid and submandibular carcinomas and
found a significant difference in DSS and local control
between patients with AJCC Stages III and IV and
patients with lymph node disease. Other authors who
have analyzed retrospectively the results in their pa-
tients with submandibular and parotid carcinomas
make similar recommendations.17,25

In conclusion, this series provides a number of
identified and confirmed prognostic factors for three
key outcomes in oncologic treatment analysis. A prob-
lem inherently linked to the study subject is the rela-
tively small patient number; nevertheless, our series
was marked by a stable treatment protocol and a
consequent long term follow-up. Treatment results
are comparable to reported results in the literature.
Identification of prognostic factors in univariate anal-
ysis, however, is no guarantee that these factors will
remain independent in multivariate analysis. On the
contrary, many of the identified factors in the field of
salivary gland malignancies refer to another aspect of
the same pathophysiologic mechanism. Logical inter-
relations are those between T, N, and M status; T
status and skin invasion; clinical local extension and
histologic soft tissue extension; clinically high grade
malignant histology; and perineural, vascular, and ex-
traglandular invasion. Strongly interrelated factors like
these are likely to lose part of their prognostic effect
when subjected to multivariate analysis; conse-
quently, this approach to analysis can provide more
insight into the complex correlations between univa-
riately important prognosticators.

The therapeutic implications of the findings in
this study can be summarized in our current treat-
ment policy: Isolated surgical removal can suffice for
patients diagnosed with Stage I or II tumors that show
no clinical or histologic extraglandular extension and
no perineural growth. Radiotherapy should be added
in any situation in which the described adverse prog-
nostic factors are present, with high stage, clinical or
histologic extraglandular extension, and perineural in-
vasion being the main indicators that a patient will
require combination treatment.
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