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Characterization of lymphoid infiltrates in chronic
obstructive sialadenitis associated with sialolithiasis
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BACKGROUND: Chronic obstructive sialadenitis is char-
acterized by acinar atrophy, lymphocytic infiltrates and
progressive fibrosis. The immunological mechanisms
involved in the pathogenesis of this disease are, for the
most part, unknown. The aim of the present study was to
characterize the lymphocytic infiltrates in chronic
obstructive sialadenitis associated with sialolithiasis.
METHODS: Paraffin-embedded tissue samples from 23
affected submandibular glands were immunostained for
T-cells (CD3, CD4, CD8), cytotoxic T-cells (granzyme B),
B-cells (CD20), plasma cells (CD38) and macrophages (Ki-
MIP).

RESULTS: CD4-positive subsets were the predominant
cells, and they were located mainly periductally. Isolated
intraepithelial CD8-positive cytotoxic T-cells associated
with ductal epithelial cell destruction were observed in all
cases. B lymphocytes were restricted to lymphoid follicles
located periductally and around intralobular ducts. In
early stages of the disease, a large number of CD38-
positive plasma cells were distributed diffusely in the
periacinar area. With progression of the disease, conspic-
uous clusters of plasma cells were located especially
between atrophic acini adjacent to fibrotic tissue. An
intimate relation between the lymphocytic infiltrates
and the ductal epithelium, the target of the inflammatory
process, was observed.

CONCLUSION: The composition and distribution of
inflammatory cells suggest that intraepithelial infectious
agents may be the cause of the inflammatory reaction and
the progressive fibrosis in this disease.
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Introduction

Chronic obstructive sialadenitis is the most frequent type of
chronic sialadenitis and accounts for about 30% of all cases
(1). Intra- and extraductal mechanical factors cause obstruc-
tion of the salivary duct system and lead to disturbed salivary
secretion. Sialolithiasis is the most common cause of
obstructive sialadenitis, and more than 90% of the sialoliths
occur in the submandibular gland (2). Chronic obstructive
sialadenitis is morphologically characterized by a periductal
lymphocytic infiltrate, irregular ectasis of the ducts and
acinar atrophy. The persistence and progress of secretory
congestion may be associated with accentuated periductal
and intralobular fibrosis, destruction of the lobular archi-
tecture, parenchymal loss and sclerosis with functional loss
of the gland (3).

No special histological classification system for different
types of chronic sialadenitis exists. Histologically, they are
characterized by acinar atrophy, lymphocytic infiltrates and
progressive fibrosis. Clinically relevant factors such as
localization in the major or minor salivary glands, aetiolo-
gical factors (bacterial, viral, radiation-related, immunolo-
gical factors), the course of the disease (acute, chronic,
recurring) and the patient’s age and sex determine the
classification of chronic sialadenitis (4). As various types
of chronic sialadenitis show a similar histomorphological
appearance, it may be difficult to distinguish between the
different types histologically, particularly in advanced stages
with marked fibrosis. Chronic sclerosing sialadenitis of the
submandibular gland (Kiittner tumour), which is often mis-
takenly defined as severe chronic sialadenitis of the sub-
mandibular gland with tumour-like glandular induration, is a
good example of this. Recently, we determined the pheno-
type of the immunocompetent cells in chronic sclerosing
sialadenitis of the submandibular gland. This disease is
characterized by an abundance of CD8-positive T cells
and cytotoxic destruction of glandular epithelial cells with
the features of an autoimmune process (5).

Chronic sclerosing sialadenitis of the submandibular
gland is often associated with sialolithiasis (30%). Disturbed
salivary secretion and a change of the composition of saliva
with the appearance of microliths as a result of acinar



Table1 Classification of chronic obstructive sialadenitis
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Stage 1: slight focal and periductal lymphocyte infiltration, slight periductal fibrosis
Stage 2: moderate diffuse and periductal lymphocyte infiltration, moderate periductal fibrosis and slight intralobular fibrosis, focal acinar atrophy
Stage 3: accentuated diffuse lymphocyte infiltration, periductal and intralobular lymph follicle formation, accentuated periductal and intralobular fibrosis,

accentuated acinar atrophy and metaplasia of the duct epithelium

Stage 4: destruction of lobular architecture, marked parenchymal loss and sclerosis

atrophy and destruction of glandular cells and formation of
sialoliths seem to be a secondary process in this disease and
in other forms of non-obstructive chronic sialadenitis asso-
ciated with sialolithiasis (6). Secondary formation of sialo-
liths in chronic sclerosing sialadenitis supports the original
opinion of Kiittner (7), who described this entity almost one
century ago. The existence of sialoliths should not lead to
conclusions about the primary obstructive nature of siala-
denitis.

The exact aetiopathology and mechanism of atrophy of
the glandular cells and lymphocytic infiltration associated
with an increase in extracellular matrix in chronic obstruc-
tive sialadenitis are unknown. To date, no characterization of
the immunological changes in the affected salivary glands
has been undertaken.

For a better understanding of the inflammatory process
and the fibrosis in chronic obstructive sialadenitis and to
enable a detailed differentiation of this disease from other
types of chronic sialadenitis, exact knowledge of the com-
position and distribution of cellular subpopulations is essen-
tial. The aim of our study was to determine the phenotype of
leucocytes in chronic obstructive sialadenitis associated
with sialolithiasis and to study their distribution in the
affected submandibular glands.

Materials and methods

Formalin-fixed, paraffin-embedded tissue blocks from sub-
mandibular glands of 27 patients were obtained from the
files of the Department of Otolaryngology, Head and Neck
Surgery of the Philipps University. The submandibular gland
of 23 patients (9 females and 14 males, mean age 47 years)
had been removed because of chronic sialadenitis associated
with sialolithiasis. Symptoms included a history of recurrent
painful glandular enlargement, particularly caused by eat-
ing. The average duration of symptoms until surgical treat-
ment was 6.8 months, ranging from 1.5 weeks to 3 years.
Other types of chronic sialadenitis, such as autoimmune,
radiation-related and types associated with generalized
inflammatory diseases were excluded. Patients who had
salivary gland tumours, leukaemia or malignant lymphomas
were also not included in this study. The remaining four
examined tissue samples concerned morphologically unal-
tered tissue samples of the submandibular gland as controls
obtained during neck dissection (four males, mean age
60.8 years).

From the tissue samples, 4-pum-thin slices were cut, drawn
upon 3-aminopropyltrietoxysilane (APES)-coated slides and
dried overnight at 37°C. The following day, the sections
were dewaxed in xylene and rehydrated in graded alcohol.
The sections were stained with haematoxylin and eosin and
Giemsa. The intensity and distribution of lymphocytic and

monocytic infiltrates, the occurrence of germinal centres and
the degree of fibrosis were reviewed. The extent of these
features was graded according to Seifert’s staging system
(Table 1) (1).

Lymphoid cells and macrophages were identified immu-
nohistochemically by means of the alkaline phosphatase-
anti-alkaline phosphatase and the streptavidin—biotin com-
plex methods using monoclonal and polyclonal antibodies.
All slides were stained with antibodies against the B-cell
antigen CD20 (monoclonal, 1:80 dilution, DAKO, Ham-
burg, Germany) and the plasma cell antigen CD38 (mono-
clonal, 1:50 dilution, DAKO), the T-cell antigens CD3
(polyclonal, 1:75 dilution, DAKO), CD4 (monoclonal,
1:20 dilution, DAKO), CD8 (monoclonal, 1:50 dilution,
DAKO) and the macrophage marker Ki-M1P (monoclonal,
1:5000 dilution, Department of Haematopathology, Uni-
versity of Schleswig-Holstein, Campus Kiel, Germany) (8).
It should be noted that CD38 is also expressed on activated T
and B cells. Cytotoxic T cells were detected by means of
granzyme B staining (1:20 dilution, Holzel Diagnostika,
Cologne, Germany).

To quantify the lymphocytic infiltration, periacinar and
periductal cells were stained for CD3, CD4, CD§, CD20 and
CD38, counted in consecutive sections and expressed as
number per high-power field (0.25 mm?® with a 10x eyepiece
and 40x lens). The incidence of lymphoid follicles display-
ing germinal centre formation and B-cell nodules were
counted in 1cm?. B-cell nodules were defined as B-cell
focus with at least 50 CD20-positive cells. Negative controls
in each stained series included sections with the primary
antibody replaced by the buffer. Tonsillar samples were used
as positive controls for the immunohistochemical reaction.

Results

The main histomorphological feature was an inflammatory
lymphocytic infiltrate of varying intensity (depending on the
stage of the disease), which was located especially in the
periductal and periacinar area. In 7 cases, submandibular
glands removed because of chronic sialadenitis showed
stage 2 chronic sialadenitis, 12 cases showed stage 3 and
4 cases stage 4. None of our cases was in stage 1.
Immunohistochemical analysis of the periductal and peri-
acinar lymphocyte subsets revealed that CD3-positive T
cells were clearly dominant over CD20-positive B cells.
The majority of the lymphocytes were T-helper cells
characterized by CD4 expression (Fig.1). The ratio of
CD4- to CD8-positive cells was 1.9:1. T cells were also
found in intraepithelial sites. Isolated intraepithelial CD8-
positive cytotoxic T cells were present in all cases associated
with ductal epithelial cell destruction. Granzyme B, an
antigen expressed by activated cytotoxic lymphocytes,
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Figure1 Analysis of the periductal and periacinar lymphocyte subpopu-
lations by quartiles and box plots. Lymphocytes in lymph follicles and B-
cell nodules were not considered.

was demonstrated in periductal and periacinar lymphocytes
of all cases (Fig.2a,b). B lymphocytes expressing CD20
were mainly restricted to lymphoid follicles located peri-
ductally and around intralobular ducts (Fig.2c). The great
majority of B-cell nodules and lymphoid follicles displaying
germinal centre formation occurred in stage 3 of the disease.
The ratio of incidence of B-cell nodules in stages 2—4 was
1.8:4:1. The ratio of incidence of lymphoid follicles dis-
playing germinal centre formation was 1.5:6: 1. Lymphoe-
pithelial invasion by B cells was seen in 5 of 23 cases. In
early stages of the disease, CD38-positive plasma cells were
distributed diffusely in the periacinar area. With progression
of the disease, conspicuous clusters of plasma cells were
located especially between atrophic acini adjacent to fibrotic
tissue (Fig.2d). Ki-M1P staining revealed scattered macro-
phages and monocytic cells distributed over periductal,
periacinar and intraepithelial sites. Small foci of epithelioid
cells and single Langhans’ giant cells were found in small
clusters in 12 of 23 cases (Fig.2e). Only a few isolated
CD3-positive periductal lymphocytes were found in four
normal samples obtained during neck dissection.

Discussion

Disturbed salivary secretion and a change in the composition
of saliva, which is called dyschylia, lead to an increase in
salivary viscosity and to a mucous obstruction in the term-
inal ducts of the salivary gland (9). Dyschylia and an
increased formation of microliths in glandular ducts pro-
mote the ascent of bacteria and cause focal obstructive
atrophy of the glandular parenchyma (10). Ductal secretory
congestion is associated with proliferation of the ascending
bacteria, which may play the major role in the formation of
sialoliths in the presence of microliths (11). Sialoliths lead to
further atrophic changes and secretory inactivity of the acini.

While degenerative changes to the acini are the most
striking changes in the course of obstructive sialadenitis,
there are also obstructive alterations in ductal segments,
including ectasis of the ducts and metaplasia and prolifera-
tion of ductal cells. Histochemical studies revealed that the
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lectin-binding capacities increase along the luminar borders
of ductal segments and that they display intense keratin
immunoreactivity (12). The progression of the obstructive
process leads to a marked decrease in carbonic anhydrase,
lactoferrin, lysozyme and carcinoembryonic antigen in duc-
tal cells (13, 14). In the course of the disease, ductal cells
show changes in the expression of the major histocompat-
ibility complex (MHC) antigens with increased expression
of HLA-A-HLA-C. In addition, epithelial HLA-DR expres-
sion is significantly enhanced in intercalated ducts, com-
pared to normal controls (15, 16), from which it can be
assumed that there is a close relationship between ductal
cells and lymphocytes. An exact observation of the mor-
phological changes during the different stages of chronic
obstructive sialadenitis revealed an initial increase in lym-
phocytic infiltration and fibrosis occurring adjacent to ductal
cells.

Analysis of the immunological profile of periductal
inflammatory infiltrates showed that CD4-positive T cells
predominated in all cases examined. There was evidence of
T-cell-mediated cytotoxic damage to the ductal cells. B
lymphocytes were mainly restricted to lymphoid follicles
displaying germinal centre formation located in the proxi-
mity of the ductal epithelium. This occurred particularly in
stage 3 of the disease. In this stage, conspicuous clusters of
plasma cells were also found between atrophic acini. Scat-
tered macrophages and monocytic cells were distributed in
periductal, periacinar and intraepithelial sites, where ductal
destruction was evident. The periductal origin of the gland-
ular inflammatory reaction and the intimate relation between
lymphomonocytic infiltrates and the ducts suggest that the
ductal epithelium is the target of the inflammatory process in
this disease.

The inflammatory reaction obviously induces fibrotic
changes, which encircle the ducts and extend into the
interlobular septa. This process is very likely the result of
the interaction of various cytokines and growth factors
between glandular cells, lymphocytic infiltrates and extra-
cellular matrix. The transforming growth factor beta is one
of the most potent local factors for modulating extracellular
matrix formation, and it is also a potent immunoregulatory
agent enhancing monocyte function and suppressing lym-
phocyte proliferation and function (17). Analysis of this
growth factor in chronic obstructive sialadenitis revealed
that this cytokine is markedly overexpressed in the ductal
system and that a close correlation exists between its
expression and the degree of fibrosis (18).

Lymphoid infiltrates are a common feature in different
types of chronic sialadenitis and reactive lesions of the
affected salivary glands. They are also common in a variety
of neoplastic conditions, including malignant lymphomas
and immunoregulatory responses to parenchymal neo-
plasms (19). Focal lymphocytic infiltration of major and
minor salivary glands is frequently seen in healthy volunteers
and autopsy cases of individuals without a history of salivary
gland dysfunction (20, 21). Histopathological studies of
submandibular glands of autopsy cases revealed that the
incidence of focal lymphocytic infiltration and also the
amount of connective tissue in the submandibular gland
increased in relation to the patient’s age (22, 23). In a study
of submandibular glands of autopsy cases, Kurashima &
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Figure2 Immunohistochemical analysis of chronic obstructive sialadenitis. (a) periductal and intraepithelial T cells. CD8 staining, 400, (b) cytoplasmic
granzyme B staining of cytotoxic T cells, 400%, (c) germinal centre formation in the proximity of ductal epithelium, CD20 staining 50, (d) plasma cells
between atrophic acini, CD38 staining 400 and (e) macrophages and Langhans’ giant cells in the periductal and intraepithelial area, Ki-M 1P staining, 100x.

Hirokawa (22) demonstrated a immunohistochemical pre-
dominance of T cells, with the majority belonging to the
helper T-cell subsets especially in advanced age. The per-
centage of cytotoxic cells was found to increase in the
lesions in the periacinar area. They suggested that focal
lymphocytic infiltration in the submandibular glands might
be a sign of an immunological disorder based on an auto-
immune process associated with the ageing process. In their
study, patients with salivary gland tumours, sialolithiasis,
autoimmune diseases and malignant lymphomas were
excluded. Chronic sclerosing sialadenitis of the submandi-

bular gland (Kiittner tumour) shows a different immunolo-
gical profile of lymphocytic infiltrates compared to the
primary chronic obstructive type of sialadenitis. This disease
has the features of an autoimmune process with dominance
of CD8-positive cytotoxic T cells in close association with
ductal epithelium (5).

In summary, the distribution of the T- and B-cell reactions
and the immunological changes in different stages of
chronic obstructive sialadenitis are not explicable on the
basis of primary secretory congestion associated with
increased pressure in the ductal system. Experimental
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ligation of the ducts of salivary glands revealed that after
complete obstruction the expected increasing lymphocytic
infiltrates were not seen within the parenchyma (24). These
findings suggest that intraepithelial infectious agents are the
cause of the inflammatory reaction that leads to progressive
fibrosis in chronic obstructive sialadenitis.

References

1.

10.

11.

12.

Seifert G. Oralpathologie. 1. Pathologie der Speicheldriisen.
In: Doerr W, Seifert G, Uehlinger E, eds. Spezielle
Pathologische Anatomie. Berlin: Springer, 1996.

. Lustmann J, Regev E, Melamed Y. Sialolithiasis. A survey on

245 patients and a review of the literature. Int J Oral
Maxillofac Surg 1990; 19: 135-8.

. Seifert G, Wopersnow R. Obstruktive Sialadenitis. Morpho-

logische Analyse und Subklassifikation von 696 Fillen.
Pathologe 1985; 6: 177-89.

. Seifert G. Aectiological and histological classification of

sialadenitis. Pathologica 1997; 89: 7-17.

. Tiemann M, Teymoortash A, Schrader C, et al. Chronic

sclerosing sialadenitis of the submandibular gland is mainly
due to a T lymphocyte immune reaction. Mod Pathol 2002;
15: 845-52.

. Kondratowicz GM, Smallmann LA, Morgan DW. Clinico-

pathological study of myoepithelial sialadenitis and chronic
sialadenitis (sialolithiasis). J Clin Pathol 1988; 41: 403-9.

. Kiittner H. Uber entziindliche Tumoren der Submaxillar-

Speicheldriise. Bruns’ Beitr Klin Chir 1896; 15: 815-28.

. Radzun HJ, Hansmann ML, Heidebrecht HJ, et al. Detection

of monocyte/macrophage differentiation antigen in routinely
processed paraffin-embedded tissues by monoclonal antibody
Ki-M1P. Lab Invest 1991; 65: 306-15.

. Seifert G. Die Sekretionsstérungen (Dyschylien) Speichel-

driisen. Erg Allg Pathol 1964; 44: 103-88.

Harrison JD, Epivatianos A, Bhatia SN. Role of microliths in
the aetiology of chronic submandibular sialadenitis: a
clinicopathological investigation of 154 cases. Histopathology
1997, 31: 237-351.

Teymoortash A, Wollstein AC, Lippert BM, Peldszus R,
Werner JA. Bacteria and pathogenesis of human salivary
calculus. Acta Otolaryngol 2002; 122: 210-4.

Nakai M, Tsukitani K, Tatemoto Y, Hikosaka N, Mori M.
Histochemical studies of obstructive adenitis in human
submandibular salivary glands. Part II. Lectin binding and

J Oral Pathol Med

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

keratin distribution in the lesions. J Oral Pathol 1985; 14:
671-9.

. Tsukitani K, Nakai M, Tatemoto Y, Hikosaka N, Mori M.

Histochemical studies of obstructive adenitis in human
submandibular salivary glands. Part I. Immunohistochemical
demonstration of lactoferrin, lysozyme and carcinoembryonic
antigen. J Oral Pathol 1985; 14: 631-8.

Noda Y, Sumitomo S, Hikosaka N, Mori M. Immunohisto-
chemical observations on carbonic anhydrase I and II in
human salivary glands and submandibular obstructive adeni-
tis. J Oral Pathol 1986; 15: 187-90.

Thrane PS, Halstensen TS, Haanaes HR, Brandtzaeg P.
Increased epithelial expression of HLA-DQ and HLA-DP
molecules in salivary glands from patients with Sjogren’s
syndrome compared with obstructive sialadenitis. Clin Exp
Immunol 1993; 92: 256-62.

Moller P, Born IA, Momburg F, et al. Immunhistochemi-
sche Analyse der chronischen obstruktiven Sialadenitis. I.
Verdnderungen in der Expression von Antigenen des
Haupthistokompatibilititskomplexes. Laryngol Rhinol Otol
1986; 65: 201-7.

Wells RG. Fibrogenesis. Part V. TGF-beta signaling pathways.
Am J Physiol Gastrointest Liver Physiol 2000; 279: G845-50.
Teymoortash A, Tiemann M, Schrader C, Werner JA.
Transforming growth factor beta in chronic obstructive
sialadenitis of human submandibular gland. Arch Oral Biol
2003; 48: 111-6.

DiGiuseppe JA, Corio RL, Westra WH. Lymphoid infiltrates
of the salivary glands: pathology, biology and clinical
significance. Curr Opin Oncol 1996; 8: 232-7.

Scott J. The incidence of focal chronic inflammatory changes
in human submandibular salivary glands. J Oral Pathol 1976;
5: 334-46.

Radfar L, Kleiner DE, Fox PC, Pillemer SR. Prevalence and
clinical significance of lymphocytic foci in minor salivary
glands of healthy volunteers. Arthritis Rheum 2002; 47: 520-4.
Kurashima C, Hirokawa K. Age-related increase of focal
lymphocytic infiltration in the human submandibular glands. J
Oral Pathol 1986; 15: 172-8.

Waterhouse JP, Chrisholm DM, Winter RB, Patel M, Yale RS.
Replacement of functional parenchymal cells by fat and
connective tissue in human submandibular salivary glands: an
age-related change. J Oral Pathol 1973; 2: 16-217.

Harrison JD, Garrett JR. Inflammatory cells in duct-ligated
salivary glands of the cat: a histochemical study. J Pathol
1976; 120: 115-9.



This document is a scanned copy of a printed document. No warranty is given about
the accuracy of the copy. Users should refer to the original published version of the
material.



