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Summary. 52 salivary adenocarcinomas of the
years 1965-1980 from the files of the Salivary
Gland Registry, Institute of Pathology, University
of Hamburg, were evaluated retrospectively with
regard to clinical follow up and cytochemically as-
sessed nuclear DNA content. The age distribution
showed a peak from the 6th to 8th decade (range
3 to 87 years). The m:f ratio was 1:1.36, the mean
age was 59.3 years. Over 80% of the tumours were
located in the major salivary glands. The clinical
course was characterized by metastases present at
initial diagnosis (16 cases), subsequent develop-
ment of metastases (9 cases), local recurrence (15
cases) or death from tumour (10 cases) and was
related to differentiation, grade 3 tumours showing
the worse clinical courses. In 37 cases, nuclear
DNA content was determined by a single scanning
cytophotometry device. 28 cases were diploid, 9
were atypical. The clinical course was significantly
related to the histogram type, atypical tumours
showing a dismal prognosis.
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Introduction

Adenocarcinomas of the salivary glands are a
poorly defined group of neoplasms that include
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papillary, mucus producing, tubular, trabecular
and solid tumours (Main et al. 1976; Seifert and
Schulz 1985 Seifert et al. 1980; Spiro et al. 1982;
Stene and Koppang 1981). They differ from mu-
coepidermoid carcinomas, acinic cell carcinomas
and adenoid cystic carcinomas (Seifert et al. 1986;
Stene and Koppang 1981). As many of the gland
forming salivary carcinomas cannot be separated
into categories, some authors refer to them simply
as adenocarcinomas and regard histological and
cytological grading as more important for progno-
sis than morphological architecture of subtypes
(Spiro et al. 1982). Other criteria that have been
used for grading of malignancy are invasive and
non-invasive growth patterns (Blanck et al. 1971).
Prognosis is in general related to differentiation,
although this is not acknowledged by all authors
(Stene and Koppang 1981; Seifert et al. 1986).

As general prognostic criteria obtained from
evaluation of tumour collections cannot be easily
applied to individual cases, further information on
the biological behavior of individual neoplasms is
desirable for the choice of an adequate therapy.
A further method for determining the clinical ag-
gressiveness of tumours is the cytochemical assess-
ment of nuclear DNA content. A better clinical
course for malignant disease is often associated
with a nuclear DNA content comparable to nor-
mal diploid cells, whereas clinically more aggres-
sive tumours often show an atypical DNA distribu-
tion pattern (Auer et al. 1989; Sandritter et al.
1966). For salivary gland tumours, this is true for
mucoepidermoid carcinomas, but not for acinic
cell carcinomas or epithelial-myoepithelial carcino-
mas (Hamper et al. 1989a, b, c).

In the present investigation, the salivary adeno-
carcinomas documented in the files of the Salivary
Gland Registry in Hamburg were used for a re-
trospective study in order to determine the correla-
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Fig. 1. Histology of adenocarcinomas. a papillary type with highly differentiated papillary proliferations and relatively uniform
cells and nuclei (grade 1), HE, x210. b tubular type with duct like proliferations of varying shape and a higher degree of
cellular anaplasia (grade 2), HE, x210. ¢ tubular type with primitive ductular proliferations and pronounced hyperchromasia
and pleomorphism (grade 3), HE, x210. d solid type with only residual lumina with scanty mucus production (arrow) and

marked cellular pleomorphism (grade 3), PAS, x210

tion between epidemiological, histomorphological
and in particular cytochemically assessed nuclear
DNA parameters, in the prognosis of these rare
neoplasms.

Materials and methods

Slides of salivary adenocarcinomas from the Salivary Gland
Registry at the Institute of Pathology, University of Hamburg,
FRG, were reviewed and reclassified. When paraffin blocks
were available, additional sections were cut. Tumour material
was stained by haematoxylin and eosin, periodic acid — Schiff,
and astrablue. Papillary, tubular, trabecular and solid forms
were distinguished (Seifert et al. 1986; Fig. 1). In accordance
to Bloom and Richardson (1957) tumours were graded into
high differentiation (grade 1), intermediate differentiation
(grade 2) and poor differentiation (grade 3), groups depending
on differentiation of glandular structures, cellular anaplasia and
mitotic rate. Tumours were regarded as highly differentiated
when there were well marked tubular or papillary growth pat-
terns with more or less regular arrangements of cells, when
cellular pleomorphism was mild, and when only a slight increase
of mitotic rate could be noted. Conversely, tumours were re-

garded as poorly differentiated when glandular structures were
only primitively developed with highly irregular arrangements
of cells, when pleomorphism was marked and mitotic rate was
high. Of the 4068 salivary gland tumours documented from
1965 to 1987 in the registry, 101 were adenocarcinomas, repre-
senting 2.5% of all tumours and 9.1% of malignant tumours.
For reasons related to clinical follow up only adenocarcinomas
received during the years 1965 to 1980 were included in the
study. 52 cases were thus available.

Letters were sent to clinicians and pathologists having con-
tributed cases during the time period mentioned above in order
to assess the clinical course. Tumour size, localization, date
of primary diagnosis, tumour recurrences, metastases, deaths
from tumour or from other causes, and therapy were questions
of interest. In some cases, no information was available, in
other cases, there was only incomplete information since nu-
merous cases had been contributed from physicians all over
Germany and other European countries.

Feulgen staining was performed in the following manner:
From the tissue blocks. sections of 8 wm were cut on a Reichert
microtome. Deparaffination and rehydration was done in xy-
Jlene and descending alcohol concentrations, followed by acid
hydrolysis (1 M hydrochloric acid [HCI}, 60° C for 6 min), after
which sections were washed in distilled water. Slides were incu-



K. Hamper et al.: Prognosis of salivary adenocarcinomas

bated in Schiff’s reagent (90 min, room temperature) and
washed again, first in distilled water, then three times in sulfide
washing solution (10 ml sodium disulfite [Na,S,0s], 10 ml 1 M
HC1, 180 ml distilled water), rinsed under running tap water,
dehydrated in ascending alcohol concentrations and xylene and
finally mounted in Eukitt (Kindler, Freiburg, FRG, refractory
index 1.494).

A single cell scanning cytophotometry device was chosen
for the cytochemical nuclear DNA assessment of tumour cell
nuclei (MPV Compact Scanning Microscope Photometer
[Leitz, Wetzlar, FRG], combined with a Eurocos Microcom-
puter [EES-GmbH, Munich, FRG]). By this procedure, it was
possible to identify tumour cells by their morphological appear-
ance before measuring their DNA content (Auer and Tribukait
1980; Caspersson et al. 1983). In all but two cases, 100 tumour
cell nuclei were evaluated. For technical reasons only 50 nuclei
could be evaluated in two cases. The clinical course of the
disease was not known to the examiner. The histograms were
standardized by the mean diploid DNA value of 100 salivary
duct epithelium nuclei (Hamper et al. 1987) and interpreted
graphically. Additionally, the nuclear size parameters calcu-
lated by the computer program were evaluated.

Results

The age distribution diagram showed a peak from
the 6th to 8th decade (Fig. 2). At primary diagno-
sis, the youngest patient was 3 years, the oldest
87 years old. There was a female preponderance
with a m:f ratio of 1:1.36, 22 patients (42.3%)
being male and 30 (57.7%) being female. The mean
age was almost equal in males (59.3 years) and
females (59.2 years).

Most of the tumours were located in the major
salivary glands, the parotid being the most fre-
quent site (Table 1). The histological differentia-
tion showed distributional differences with regard
to localization (Table 2). While grade 3 tumours
were more common in the major salivary glands,
they were absent in the minor glands. Most tu-
mours measured between 2 and 4 cm at primary
diagnosis (Table 3). Almost every tumour larger
than 4 cm was grade 3, the other sizes showed no
striking correlation with differentiation.

Table 4 demonstrates the clinical course. Local
recurrences occurred in fifteen cases, metastases
were present at initial diagnosis in sixteen cases,
and developed in the course of the disease in nine
cases. Distant metastases were located in lung,
bone, brain and liver. Four patients had no evi-
dence of disease after treatment of local recurrence
and two patients were alive with tumour at the
end of follow up. Ten other patients died of their
tumour. The clinical course was defined as ““ favor-
able” when there was no tumour manifestation
besides the primary and no recurrence, and as un-
favorable when there were metastases at primary
diagnosis, or the development of metastasis during
the course of the disease, or local recurrences. Kap-
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Fig. 2. Age and sex distribution of salivary adenocarcinomas
n=>52)

Table 1. Localization of tumours (n=>52)

Localization n Y%

Major salivary glands 43 82.7
Parotid gland 34 65.4
Submandibular gland 8 15.4
Sublingual gland 1 1.9

Minor salivary glands 9 17.3

Table 2. Tumour differentiation and localization (n=52)

Grade 1 % 2 % 3 %

Major salivary glands 11 (25.6) 12 (27.9) 20 (46.5)
Parotid gland 10 (29.4) 9 (26.5) 15 (44.1)
Submandibular gland 1 (12.5) 3 (37.5) 4 (50.0)
Sublingual gland - - 1(100.0)

Minor salivary glands 2 (22.2) 7(77.8) -

Total 13 (25.0) 19 (36.5) 20 (38.5)

Table 3. Tumour size and histological grade (n=152)

Grade 1 2 3 Total

-1 cm 1 1 2 4

-2 cm 5 7 5 17

—4 cm 5 8 4 17
>4 cm 1 - 7 8
No information 1 3 2 6
Total 13 19 20 52

lan-Meier curves (Kaplan and Meier 1958) regard-
ing overall survival and occurrence of recurrences
and metastasis arising as late as 80 months after
primary diagnosis, are shown in Fig. 3. Mean time
of follow up was 78 months (range 2-204 months).
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Table 4. Tumour grade and clinical course (multiple appearance of cases possible, for example Recurrence and Death from

tumour)
Grade 1 2 3 Total
n Y% n % n Y% n Yo
No recurrence 5 41.7 10 62.5 1 6.25 16 36.4
Recurrence 6 50.0 3 18.8 6 37.5 15 341
Initial metastasis 2 16.7 4 25.0 10 62.5 16 36.4
Late metastasis 2 16.7 - 7 43.8 9 20.5
No evidence of disease after recurrence 3 25.0 1 6.25 - 4 9.1
Alive with tumour - - 2 12.5 2 4.5
Dead from tumour 2 16.7 1 6.25 7 438 10 22.7
Dead from other causes 3 25.0 12.5 - 5 11.4
Favorable 5 41.7 10 62.5 1 6.3 16 36.4
Unfavorable 7 58.3 6 37.5 15 93.7 28 63.6
Total 12 16 16 44
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Survival. 2. Incidence of recurrences or metastases) a DNA
35,
In 37 tumours, nuclear DNA content was de-
termined as described above. In one case, material 30
was only available from a recurrence, which should 25|
not have affected the result (see Auer et al. 1984).
Two different types of histogram were observed 20, 67/07.283
(Fig. 4). One showed a single peak in the diploid n 15
or neardiploid region or additional single small
peaks in the triploid to tetraploid range. Mean 101
values were between 1,6 ¢ and 2,5 c. This type of 5]
histogram corresponds to ““diploid "’ nonneoplastic
O,

tissue (28 cases). The other showed a distinct flat-
tening of the 2c peak and a considerable spread
to the right side of the histogram with important
additional peaks in the triploid, tetraploid, penta-
ploid, hexaploid up to the heptaploid region. Mean
values of this group were between 2,12 ¢ and
3,54 c. This type of histogram is regarded as atypi-
cal due to high proliferative rates and/or aneuploid
stemlines (9 cases).

It was possible to correlate certain tumour
characteristics with the clinical course. In 46 cases,
the exact tumour size was known and in 39 cases,

1 2 3 4 5 6 7 8

c c c ¢ c c c c

b DNA

Fig. 4. Typical histograms. a diploid type with high peak in
the 2c region. b atypical type with flattening and spread to

the right

information on tumour size and clinical course was
available (Table 5). The correlation between tu-
mour size and clinical course was not striking, but
tumours larger than 4 cm showed an unfavorable
course in all cases and the highest percentage of
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Table 5. Tumour size and clinical course (divergent case numbers due to incomplete information concerning tumour size)

Tumour size (cm) —1 -2 —4 >4

n % n % n Y% n %
No recurrence 1 25.0 6 429 8 61.5 -
Recurrence 1 25.0 6 429 3 23.1 2 25.0
Initial metastasis 1 25.0 4 28.6 4 30.8 5 62.5
Late metastasis 2 50.0 2 14.3 2 154 2 25.0
No evidence of disease after recurrence 1 25.0 3 21.4 - 1 12.5
Alive with tumour - 1 71 1 7.7 -
Dead from tumour 1 25.0 4 28.6 1 7.7 3 37.5
Dead from other cause - 2 14.3 2 15.4 -
Favorable 1 (25.0) 6 (42.9) 8 (61.6) -
Unfavorable 3 (75.0) 8 57.1) 5 (38.4) 8 (100.0)
Total 4 14 13 8

deaths from tumour. Differences in clinical course
between grade 1 and 2 tumours were not impres-
sive, on the contrary, grade 2 tumours seemed to
have a better prognosis in many instances. Grade
3 tumours, however, were prone to metastasis
(both initially and late) and to a fatal outcome
(alive with tumour present at the end of follow
up or dead from tumour) in comparison with grade
1 and 2. The overall prognosis for grade 3 tumours
was poor (Table 4). Architectural appearance (e.g.
papillary, tubular or solid) showed no apparent
relation to prognosis.

50% of the tumours located in the minor
glands showed a primarily favorable clinical course
and 75% of patients were free of disease at the
end of follow up. In contrast, only 33.4% of tu-
mours located in the major salivary glands had
a primarily favorable course, and only 58.3% of
patients were free of disease at the end of follow
up. Comparing histogram type and tumour grade,
most, but not all grade 1 tumours were diploid
and all grade 2 tumours were diploid whereas only
half of the grade 3 tumours had atypical histo-
grams (Table 6a). There was no correlation be-
tween histograms and tumour size. The clinical
course was significantly related to the histogram
type (Table 6b) as 8 tumours with an atypical
histogram all showed unfavorable courses and no
favorable one (no follow up in the ninth case).
The 28 tumours with a diploid histogram showed
a heterogeneous clinical behavior (15 favorable
and 13 unfavorable courses). Differences between
the two cytophotometric groups were significant
(p<0.01; Fisher's Exact Test). In the diploid
group, multiple cases with initial metastasis or no
evidence of disease after treatment of a recurrence
accounted for the high incidence of unfavorable

Table 6. Histogram and histological grade (a), clinical course
(b), and final outcome (¢; divergent case numbers due to incom-
plete follow up)

Diploid Atypical

(a)

Grade 1 6 2
Grade 2 15 -
Grade 3 7 7
Total 28 9
(b)

Favorable 15 -
Unfavorable 13 8
No information - 1
Total 28 9
©

No recurrence 17

Dead from tumour - 8

courses. This becomes evident when comparing the
final outcome with histogram type. In eight cases
with atypical histograms, all patients died of their
tumours, while in 17 diploid cases, all patients were
free of disease at the end of follow up (Table 6¢).
Nuclear size parameters given by the computer
program did not yield additional information.

Discussion

All surgical pathologists occasionally encounter
salivary gland tumours. The rarity of these lesions
in routine diagnostic practice, however, makes a
correct diagnosis often difficult. Prognostic evalua-
tion is even more difficult, as only special reference
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centers accumulate series large enough to make
reliable statements (Thackray and Lucas 1974;
Thackray and Sobin 1972; Secifert et al. 1986).
Since histology is sometimes an uncertain variable
for the estimation of prognosis, other factors have
been sought that might be helpful in obtaining ad-
ditional information on the biological behavior of
malignant tumours. For this purpose, a particular-
ly valuable investigation is the cytochemical DNA
assessment of tumour cell nuclei (Auer et al. 1989).
The adenocarcinomas of salivary glands are a
heterogencous tumour group that includes neo-
plasms of glandular differentiation which differ
from mucoepidermoid carcinomas, acinic cell car-
cinomas and adenoid-cystic carcinomas (Stene and
Koppang 1981; Fried 1986). Because of their rari-
ty, the importance of a simple subclassification,
for example into tubular, papillary and solid neo-
plasms, has been stressed (Seifert and Schulz 1985).
However, according to other authors, histological
subtypes of adenocarcinomas are not different in
biological behavior (Chaudhry et al. 1961; Thack-
ray and Lucas 1974), but invasive and non-invasive
growth patterns are important criteria for prognos-
tic evaluation (Blanck etal. 1971), and grading
(Spiro et al. 1982). In the last years, rarely occuring
tumour entities have been recognized, like salivary
duct carcinoma, which tends to have a worse prog-
nosis (Araujo et al. 1987; Chen 1983; Chen and
Hafez 1981; Fayemi and Toker 1974; Fried 1986;
Gal etal. 1985; Garland et al. 1984; Hui et al.
1986), glycogen-rich adenocarcinoma (Lattanzi
et al. 1985; Mohamed and Cherrick 1975), onco-
cytic adenocarcinoma (Goode and Corio 1988)
and polymorphous low grade or terminal duct ade-
nocarcinoma of minor salivary glands (Aberle
et al. 1985; Allen et al. 1974; Batsakis et al. 1983;
Dardick and van Nostrand 1988; Evans and Bat-
sakis 1984; Freedman and Lumerman 1983; Frier-
son etal. 1985; Gnepp etal. 1988; Mills et al.
1984) and epithelial-myoepithelial duct carcinoma
(Donath et al. 1972; Hiibner et al. 1969; Corio
et al. 1982; Daley et al. 1984 ; Hamper et al. 1989c;
Luna et al. 1985; Palmer 1985). Adenocarcinomas
have been classified further by their site of genesis
in the ductal system (Luna et al. 1986). These var-
ious forms, however, are not yet included in the
WHO classification (Thackray and Sobin 1972).
Very little is known about nuclear DNA con-
tent of salivary adenocarcinomas. Flow cytometric
studies of 2 cases of salivary duct carcinoma, which
is regarded by some authors as a distict type of
adenocarcinoma, yieclded aneuploid histograms
compatible with the aggressive clinical behavior of
the tumours (Hui et al. 1986). In a case of low
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grade papillary adenocarcinoma, the histogram
was found to have a diploid stemline and small
triploid and tetraploid peaks compatible with the
usual biological behavior of these tumours (occa-
sional recurrences), although no precise clinical
data for this case were given (Olinici and Ecke
1986). Three other cases of adenocarcinoma were
studied in 1974, and it was stated that the modal
DNA values of the histograms were in keeping
with the biological degree of malignancy, although
precise clinical data were not given (Eneroth and
Zetterberg 1974). It is obvious that these are too
few cases with lack of clinical data to establish
significant relations between histogram and prog-
nosis.

The epidemiologic data given in other studies
are comparable with the present study (Blanck
et al. 1977; Main et al. 1976; Spiro etal. 1982;
Stene and Koppang 1981). It became evident that
a distinction between grade 1 and grade 2 tumours
with regard to prognosis is academic, because both
groups showed a relatively mild clinical course, al-
though there were quite a few unfavorable courses
and even deaths from tumour occured. Grade 2
tumours had a better prognosis than grade 1 tu-
mours which might be explained, by the fact that
primary therapy in grade 1 tumours was inade-
quate due to the relatively benign histological ap-
pearance with consequent recurrences and eventual
uncontroliable spread of the disease. Grade 3 tu-
mours, however, were characterized by a dismal
prognosis with more than 90% of unfavorable
courses and multiple deaths from tumour, in con-
trast to grade 1 and 2. A favorable course and
cases without evidence of disease after treatment
of local metastases were observed, however. While
histological grading can thus be regarded as a good
prognostic factor, separating a group of low grade
malignancies, corresponding to grade 1 and 2,
from a group of high grade malignancy, corre-
sponding to grade 3, the architecture of the tu-
mours is of no apparent use for prognosis.

A correlation of clinical course with tumour
size could not be observed, except that tumours
larger than 4 cm showed an unfavorable course
in all cases, which is in keeping with other observa-
tions that attributed a worse prognosis to tumours
larger than 3 cm (Hui et al. 1986). Deaths from
tumour were also commonest in this group. Local-
ization of tumours showed an influence on progno-
sis, as those located in the minor salivary glands
more often had a favorable course and the patients
were more often free of disease at the end of follow
up which is consistent with other studies (Seifert
et al. 1980).
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In this study, the cytophotometric data on a
large collection of adenocarcinomas are presented
for the first time. The histograms of 37 tumours
showed ““diploid” patterns in 28 cases and " atypi-
cal” patterns in 9 cases. While most of grade 1
and 2 tumours were of the diploid type, corre-
sponding to the relatively benign clinical courses,
only 2 grade 1 tumours were atypical. These two
were the only two in the grade 1 tumour group
that caused the death of patients. In the grade 3
tumours, however, there were 7 diploid and 7 atyp-
ical tumours. Of the latter, 6 tumours caused the
death of patients (death of unknown origin in the
seventh case). No patient with a diploid tumour
died of his or her lesion in this group, although
two patients were alive with tumour at the end
of follow up. The most striking finding arises when
comparing the ratio of patients with no evidence
of disease (even after treatment of recurrences or
local metastases) at the end of follow up and those
dead from tumour. In seventeen patients that were
free of disease all tumours showed diploid patterns,
and in eight patients that died from their tumour,
all lesions showed atypical patterns. This is possi-
bly due to a generally less aggressive behavior of
diploid tumours that occasionally recur or metas-
tasize, especially after inadequate primary therapy,
but never kill the patient. Therapy in these cases
should be aggressive, but its extent could depend
on other data, such as clinical staging. In contrast,
an atypical histogram pattern is an ominous sign
which should give rise to a maximal therapeutic
effort. In order to determine the prognosis on mor-
phological grounds, a distinction between low and
high grade malignancy (corresponding to grade 1
and 2 and grade 3 tumours respectively) should
be made and should be completed by DNA assess-
ment.

Acknowledgement. The authors thank Manfred Dietel, MD, for
his generous support during the study, all clinicians who have
contributed to the study by tumour specimens or clinical infor-
mation, G. Becker, M. Dieckmann, B. Kriiger, H. Schafer und
K. Wiesch for technical assistance and U. Domscheid and M.
Gassner for photographical documentation.

References

Aberle AM, Abrams AM, Bowe R, Melrose RJ, Handlers JP
(1985) Lobular (polymorphous low-grade) carcinoma of mi-
nor salicary glands. Oral Surg Oral Med Oral Pathol
60:387-395

Allen MS, Fitz-Hugh GS, Marsh WL (1974) Low-grade papil-
lary adenocarcinoma of the palate. Cancer 33:153-158

Araujo VC de, Souza SOM de, Sesso A, Sotto MN, Araujo
NS de (1987) Salivary duct carcinoma: ultrastructural and
histogenetic considerations. Oral Surg Oral Med Oral Pa-
thol 67:592-596

63

Auer G, Tribukait B (1980) Comparative single cell and flow
analysis in aspiration biopsies from breast carcinomas. Acta
Pathol Microbiol Scand [Sect A] 88:355-358

Auer G, Askensten U, Zetterberg A (1989) Microspectrophoto-
metric nuclear DNA analysis in clinical tumor material. In:
Baak JP (ed) Manual of quantitative pathology in cancer
diagnosis. Springer, Berlin Heidelberg New York Tokyo
(in press)

Auer G, Fallenius A, Erhardt K, Sundelin B (1984) Progression
of mammary adenocarcinoma as reflected by nuclear DNA
content. Cytometry 5:420-425

Batsakis JG, Pinkston GR, Luna MA, Byers RM, Sciubba JJ,
Tillery GW (1983) Adenocarcinoma of the oral cavity. A
clinicopathologic study of terminal duct carcinomas. J La-
ryngol Otol 93:825-835

Blanck C, Eneroth CM, Jakobsson PA (1971) Mucus-produc-
ing adenopapillary (nonepidermoid) carcinoma of the paro-
tid gland. Cancer 28:676-685

Bloom HJG, Richardson WW (1957) Histological grading and
prognosis in breast cancer. A study of 1409 cases of which
359 have been followed for 15 years. Br J Cancer
11:359-377

Caspersson T, Auer G, Fallenius A, Kudynowski J (1983) Cyto-
chemical changes in the nucleus during tumor development.
Histochem J 15:337-362

Chaudhry AP, Vickers RA, Gorlin RJ (1961) Intraoral minor
salivary gland tumors. An analysis of 1414 cases. Oral Surg
Oral Med Oral Pathol 14:1194-1226

Chen KTK (1983) Intraductal carcinoma of the minor salivary
glands. J Otol Laryngol 97:189-191

Chen KTK, Hafez GR (1981) Infiltrating salivary duct carcino-
ma. A clinicopathologic study of five cases. Arch Otolaryn-
gol 107:37-39

Corio R, Sciubba JJ, Brannon RB, Batsakis JG (1982) Epitheli-
al-myoepithelial carcinoma of intercalated duct origin. Oral
Surg Oral Med Oral Pathol 53:280-287

Daley TD, Wysocki GP, Smout MS, Slinger RP (1984) Epitheli-
al-myoepithelial carcinoma of the salivary glands. Oral Surg
Oral Med Oral Pathol 57:512-519

Dardick I, Nostrand AWP van (1988) Polymorphous low-grade
adenocarcinoma: a case report with ultrastructural findings.
Oral Surg Oral Med Oral Pathol 66:459-465

Donath K, Seifert G, Schmitz R (1972) Zur Diagnose und Ul-
trastruktur des tubuldren Speichelgangkarzinoms. Epitheli-
al-myoepitheliales Schaltstiickkarzinom. Virchows Arch [A]
356:16-31

Eneroth CM, Zetterberg A (1974) Microspectrophotometric
DNA analysis of malignant salivary gland tumors. Acta
Otolaryngol 77:289-294

Evans HL, Batsakis JG (1984) Polymorphous low-grade adeno-
carcinoma of minor salivary glands. A study of 14 cases
of a distinctive neoplasm. Cancer 53:935-942

Fayemi AO, Toker C (1974) Salivary duct carcinoma. Arch
Otolaryngol 99:366-368

Freedman PD, Lumerman H (1983) Lobular carcinoma of in-
traoral minor salivary gland origin. Report of 12 cases. Oral
Surg Oral Med Oral Pathol 56:157-165

Fried MP (1986) Neoplasms of the salivary glands. Dev Oncol
36:201-229

Frierson HF, Mills SE, Garland TA (1985) Terminal duct carci-
noma of minor salivary glands: a nonpapillary subtype of
polymorphous low-grade adenocarcinoma. Am J Clin Pa-
thol 84:8-14

Gal R, Strauss M, Zohar Y, Kessler E (1985) Salivary duct
carcinoma of the parotid gland: cytologic and histopatho-
logic study. Acta Cytol 29:454-456

Garland TA, Innes DJ, Fechner RE (1984) Salivary duct carci-



64

noma: an analysis of four cases with review of the literature.
Am J Clin Pathol 81:436-441

Gnepp DR, Chen JC, Warren C (1988) Polymorphous low
grade adenocarcinoma of minor salivary gland. An immu-
nohistochemical and clinicopathologic study. Am J Surg
Pathol 12:461-468

Goode RK, Corio RL (1988) Oncocytic adenocarcinoma of
salivary glands. Oral Surg Oral Med Oral Pathol 65:61-66

Hamper K, Caselitz J, Laute S (1987) DNS-zytophotometrische
Untersuchungen an Speicheldriisentumoren unterschied-
licher Differenzierungsmuster. Verh Dtsch Ges Pathol
71:343-344

Hamper K, Schimmelpenning H, Caselitz J, Arps H, Berger
J, Askensten U, Auer G, Seifert G (1989 a) Mucoepidermoid
tumors of the salivary glands. Correlation of cytophotomet-
rical data and prognosis. Cancer 63:708-717

Hamper K, Mausch HE, Caselitz J, Arps H, Berger J, Asken-
sten U, Auer G, Seifert G (1989b) Acinic cell carcinoma
of the salivary glands. The prognostic relevance of DNA
cytophotometry in a retrospective study of long duration
(1965-1987). Oral Surg Oral Med Oral Pathol (in press)

Hamper K, Briigmann M, Koppermann R, Caselitz J, Arps
H, Askensten U, Auer G, Seifert G (1989c¢) Epithelial-myo-
epithelial duct carcinoma of salivary glands. A follow up
and cytophotometrical study of 21 cases. J Oral Pathol Med
18:299-304

Hibner G, Kieinsasser O, Klein HJ (1969) Zur Feinstruktur
der Speichelgangkarzinome. Ein Beitrag zur rolle der Myoe-
pithelzellen in Speicheldriisengeschwiilsten. Virchows Arch
[A] 346:1-14

Hui KK, Batsakis JG, Luna MA, Mackay B, Byers RM (1986)
Salivary duct adenocarcinoma: a high grade malignancy.
J Laryngol Otol 100:105-114

Kaplan EL, Meier P (1958) Nonparametric estimation from
incomplete observations. Am Stat Assoc J 53:457-481

Lattanzi DA, Polverini P, Chin DC (1985) Glycogen-rich ade-
nocarcinoma of a minor salivary gland. J Oral Maxillofac
Surg 43:122-124

Luna MA, Ordonez NG, Mackay B, Batsakis JG, Guillamon-
degui O (1985) Salivary epithelial-myoepithelial carcinomas
of intercalated ducts: a clinical, electron microscopic, and
immunocytochemical study. Oral Surg Oral Med Oral Pa-
thol 59:482-490

Luna MA, Batsakis JG, Ordonez NG, Mackay B, Tortoledo

K. Hamper et al.: Prognosis of salivary adenocarcinomas

ME (1986) Salivary gland adenocarcinomas: a clinicopatho-
logic analysis of three distinctive types. Sem Diagn Pathol
4:117-135

Main JHP, Orr JA, McGurk FM, McComb RJ, Mock D (1976)
Salivary gland tumors: review of 643 cases. J Oral Pathol
5:88-102

Mills SE, Garland TA, Allen MS (1984) Low grade papillary
adenocarcinoma of palatal salivary gland origin. Am J Surg
Pathol 8:367-374

Mohamed AH, Cherrick HM (1975) Glycogen-rich adenocarci-
noma of a minor salivary gland. A light and electron micro-
scopic study. Cancer 36:1057-1060

Palmer RM (1985) Epithelial-myoepithelial carcinoma: An im-
munocytochemical study. Oral Surg Oral Med Oral Pathol
59:511-515

Olinici CD, Ecke AK (1986) Nuclear DNA content of cells
in salivary gland tumors. Morphol Embryol 32:117-121

Sandritter W, Carl M, Ritter W (1966) Cytophotometric mea-
surement of the DNA content of human malignant tumors
by means of the feulgen reaction. Acta Cytol 10:26-30

Seifert G, Schulz JP (1985) Das Adenokarzinom der Speichel-
driisen. Pathohistologie und Subklassifikation von 77 Fil-
len. HNO 33:433-442

Seifert G, Miehlke A, Haubrich J, Chilla R (1986) Diseases
of the salivary glands. Pathology — Diagnosis — Treatment
— Facial Nerve Surgery. Thieme, Stuttgart New York, pp
248-252

Seifert G, Rieb H, Donath K (1980) Klassifikation der Tu-
moren der kleinen Speicheldriisen. Pathohistologische Ana-
lyse von 160 Tumoren. Laryngol Rhinol Otol 59:379-400

Spiro RH, Huvos AG, Strong EW (1982) Adenocarcinoma of
salivary origin. Clinicopathologic study of 204 patients. Am
J Surg 144:423-431

Stene T, Koppang HS (1981) Intraoral adenocarcinomas. J
Oral Pathol 10:216-225

Thackray AC, Lucas RB (1974) Tumors of the Major Salivary
Glands. Atlas of Tumor Pathology, second series, fascicle
10. Armed Forces Institute of Pathology, Washington DC

Thackray AC, Sobin LH (1972) Histological typing of salivary
gland tumours. World Health Organization, Geneva

Received May 3 / Accepted July 7, 1989



