




Histological changes in sublabial salivary glands caused by aging
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Discussion

We found a considerable reduction of acinous tissue
and an increase of fibrous tissue with increasing age in
the salivary glands, and these results agree with other
quantitative studies.9 17 Our finding of a constant vol-
ume percentage of vessels in aging also agrees with the
morphometrical observations of Drummond and
Chisholm.9
A lymphoplasmacytic infiltrate in sublabial salivary

gland tissue has been observed by several
investigators.16-9 17 25 26 Syrjanen and Syrjanen
found a volume percentage of lymphoplasmacytic
infiltrate of 2 9 (SD = 1 6) in a morphometrical study
of 29 healthy adults, (aged between 19 and 49
years).26 Our results from the age groups II, III, and
IV combined, found a volume percentage of lympho-
plasmacytic infiltrate of 1 0 (SD = 0 5). Scott
reported that the prevalence of lymphoplasmacytic
infiltrate was unrelated to age17 and this is in keeping
with our quantitative study. In contrast with this,
however, Drummond and Chisholm found that the
diffuse infiltrates of lymphocytes were more common

in older glands.9 An appreciable increase of the vol-
ume percentage of ducts in sublabial salivary gland
tissue with advancing age agrees with other mor-
phometrically obtained results.9 17

The increase in volume percentage of ducts may be
due to dilatation or an increase in number of ducts.
Drummond and Chisholm stated that the increase in
volume in sublabial salivary gland is a reflection of
mild duct dilatation but also is partly a result of ductal
hyperplasia.9 Our findings that the inner and outer
duct diameters decrease with age imply that the rela-
tive increase of the volume of duct component cannot
be attributed to ductal dilatation but rather to an
increased number of ducts. This conclusion is sup-
ported by our observation that there is also an
increase in the length density of intralobular ducts
during the aging process. It is impossible to draw firm
conclusions about real ductal hyperplasia, because all
stereological variables such as length density and
volume density are relative magnitudes only. Quan-
titative studies on the changes in the total volume of
the sublabial glands as a consequence of aging have
not been performed as far as we know.

Table 8 Results of weighted regression analysis of histological variables

Histological variable x y (sy) B (SB) Two tailedp Conclusion
value

Volume percentage acini 32 27 67 52(1 08) -0 35 (0.06) <0-001 Decreases with increasing age

Volume percentage fibrous tissue 32-34 21 29(0 69) 0-18 (0-04) <0001 Increases with increasing age

Volume percentage vessels 43 24 1-64(0 08) 0-0044(0 0043) 0-29
Constant during aging pro-

Volume percentage lymphoplasmacytic cess

infiltrate 4384 1-16(006) 00068(00032) 004
Volume percentage intralobular ducts 40-98 5-75(0-29) 0-10(0-02) <0001 Increases with increasing age
Length density intralobular ducts 28 99 9 18 (0-63) 0-29(0 04) <0001I
Outer diameter 48 84 58-17(1-02) -0-34(0 06) <0001
Inner diameter 48-46 31 91 (077) -0-17 (0-04) <0001 Decreases with increasing age

Outer-inner diameter 47-45 26-78 (0-45) -0-16(0 03) <0001
Inner/outer diameter 43 03 0-525 (0 005) 0-00035(0 00026) 0-17 Constant during aging pro-

Volume percentage foci* 34-95 0-82 (0-18) 0-0053(0 0092) 0 40 cess

*Only the subjects with lymphocytic foci were included.
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Figs. 8a-j Regression lines ofhistological variables and their 95% confidence interval and 95% prediction
interval.
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Fig. 8 (continued)

Our study shows that the outer minus inner
diameter which is a measure of the thickness of the
intralobular duct epithelium, decrease with advancing
age, while the ratio of inner and outer diameter is
constant during aging. Ductal dilatation, qualitatively
recognised by increased mean diameter and the com-
pression of the duct lining cells,'17 can only be consid-
ered as a local feature. Generally, the morphometric
manifestations of the age dependent ductal changes
can be described as: an increase of the volume per-
centage of intralobular ducts, as a consequence of a
strong increase of the length density of intralobular
ducts in combination with a decrease of the inner and
outer diameter of intralobular ducts, and a com-
pression of the intralobular ducts lining epithelium.

Quantitatively obtained data of the ductal propor-
tions have not been clearly documented. Table 9 sum-
marises the quantitative results of several authors who
studied somewhat comparable age groups.
Differences in origin of the material, fixatives, exact
age ranges, and distribution of subjects within the age
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range, definitions of the investigated tissue constitu-
ents, and differences in methods of measuring and
sampling, however, make it impossible to make exact
comparisons with our figures (Table 9).

Lymphocytic foci, which are considered to be very
important in the diagnosis of Sj6gren's syndrome,
were observed in 22% of the subjects, and nearly 9%
of the investigated subjects had a focus score greater
than one per 4mm' of sublabial salivary gland tissue.
The presence of lymphocytic foci in healthy sub-

labial salivary gland tissue has also been described by
other investigators,'1727 but they gave no quantitative
information. The lymphocytic foci of healthy minor
salivary glands of the palatal mucosa have also been
described.2 Most studies concerning sublabial sali-
vary gland biopsies do not mention lymphocytic
foci.' 5 68 9 18 25 The diagnostic value of sublabial
salivary gland biopsy is controversial. Mach et al
thought that a biopsy of the sublabial salivary gland
does not provide specific information,29 but Daniels
stated that focal lymphocytic foci in an adequate sub-
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Figs. 9a and b Regression lines of volume percentage foci and its biological variation of subgroup of 15
subjects with lymphocytic foci.
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Table 9 Comparisons with other morphometrical studies on sublabial salivary gland tissue

Source Mean (SD) Mean (SD) Mean (SD) Mean (SD) N Origin Age range Fixative
volume percentage volume percentage volume percentage volume percentage (years)
acini fibrous tissue ducts vessels

26 63 5(5 4) 19-0(3-6) 89 (2 9)* 3-7(1-2)* 29 volunteers 19-49 10% neutral formol
17 56 7(79) 85 (39)t 20 necropsy 18-40 10% formol
9 56-1(8-3) 29-8(9-7) 9-2(2 I)tt 3-5(I-0)tt 12 necropsy 25-44 unknown
DeWildeetal 70-1(6-6) 19-8(3 4) 4-4(1-8)§ 16 (0-6)§ 28 volunteers 20-49 sublimate-formol

*striated and intercalated ducts and all vessels; tall ducts; tall ducts and all vessels; §intralobular ducts and intralobular vessels.

labial salivary gland biopsy is an objective feature that
is more specific of Sj6gren's syndrome than xero-
stomia, or other feature of salivary gland disease.5
Most authors consider a lymphoid focus score

greater than 1 as the most important diagnostic crite-
rion for Sj6gren's syndrome.' 2 s 30-33 Chomette et
al, however, asserted that the pathological changes of
the intralobular ducts were of greater importance in
the diagnosis of Sj6gren's syndrome than the presence
of lymphoid foci.4
From our quantitative study of 68 sublabial sali-

vary gland biopsies of healthy subjects it seems that
lymphocytic foci, even with a focus score greater than
1 focus/4 mm' are not pathognomonic for Sjogren's
syndrome and that application of this criterion results
in false positive diagnoses. The age dependent changes
in the intralobular component also make the conclu-
sions of Chomette et at4 concerning the diagnostic
value of the changes in intralobular ducts of doubtful
value.
From this study we conclude that the histological

changes in the sublabial salivary gland tissue widely
believed to be characteristic for Sj6gren's syndrome
such as acinar atrophy, focal lymphocytic adenitis,
fibrosis, ductal dilatation, and ductal hyperplasia can
also be observed in sublabial salivary gland tissue of
subjects who are not suffering from any systemic dis-
order, and can partly be ascribed to the aging process.
Although these phenomena may also occur in Sjo-
gren's syndrome they are certainly not patho-
gnomonic for it, and if pathologists place undue
reliance on such criteria then false positive diagnoses
of Sj6gren's syndrome will occur.

Furthermore, the age dependent inhomogeneity of
minor salivary gland tissue constituents, which has
important consequences for the reference values ofthe
histological variables, has not been investigated
before. In the assessment of acinar atrophy, fibrosis,
ductal dilatation, and ductal hyperplasia in the sub-
labial salivary gland tissue it is necessary to bear in
mind that the divergence or convergence of the 95%
prediction interval ofmost histological variables gives
rise to ranges of reference values that can vary
strongly with age.

Similar features occur in the salivary glands due to

aging and as a result of Sj6gren's syndrome. Sepa-
ration of these processes cannot be made by simple
qualitative examination of tissue. Detailed mor-
phometry, however, may provide a means of sepa-
rating these entities by a more reliable set of
diagnostic features. Such a morphometric study is
currently being undertaken.

Full details of the statistical handling of the results
may be obtained from the authors.
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