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Immunohistological Findings in Hashimoto’s Thyroiditis,
Focal Lymphocytic Thyroiditis and Thyroiditis

de Quervain

Comparative Study
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Summary. 65 cases of focal lymphocytic thyroiditis and Hashimoto’s disease and
five cases of thyroiditis de Quervain were studied with immunohistological
methods. In both focal lymphocytic thyroiditis and Hashimoto’s disease, lymph
follicles with active germinal centers were found which contained germinal
center cells that stained positively for intracytoplasmic immunoglobulins
(heavy and/or light chains). Positively staining germinal center cells made up
only a minor portion of overall immunoglobulin-positive cells; most of the
positive infiltrating cells were plasmacytes arranged in small groups or clusters
among thyroid follicles. Thus the number of immunoglobulin-containing cells
differed greatly between focal lymphocytic thyroiditis, where sites of infiltration
were represented by lymph follicles, and Hashimoto’s disease. In the former,
only a few cells outside lymph follicles stained positively for intracytoplasmic
immunoglobulins, whereas in the latter numerous cells within areas of coherent
infiltration did. Furthermore, in most cases of Hashimoto’s disease macro-
phages and giant cells with positive staining for lysozyme were present in
variable numbers, while in focal thyroiditis they were less frequent or absent.
Between these two immunohistologically separable groups, i.e. focal lympho-
cytic thyroiditis and Hashimoto’s disease, there were many cases with features
of both. Considering the occurrence of such intermediate forms and some
immunohistological similaritiecs between Hashimoto’s disease and focal
lymphocytic thyroiditis (nearly identical ratio of the different immunoglobulin
classes and similar distribution of immunoglobulin-positive germinal center
cells), it is likely that these lesions represent different activities of a same
immunological process.

Thyroiditis de Quervain was characterized immunologically by numerous
macrophage clusters and giant cells that both stained positively for lysozyme.
Compared with the giant cells seen in Hashimoto’s disease (mainly of Langhans
type), those of de Quervain’s thyroiditis (mainly of foreign body type) were
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larger and more numerous. Lymph follicles (with or without active germinal
centers) were not observed. Among infiltrating cells, numerous plasmacytes that
stained positively for intracytoplasmic immunoglobulins were identified. Their
number and the distribution pattern of the different classes of immunoglobulins
contained within them was similar to those seen in Hashimoto’s disease.

Key words: Hashimoto’s thyroiditis — Focal thyroiditis — Granulomatous
thyroiditis — Immunohistology

The first antigen detected in Hashimoto’s disease was thyroglobulin (Roitt et al.
1956; Doniach and Roitt 1957); subsequently the microsomal fraction of thyroid
epithelial cells (Trotter et al. 1957; Roitt and Doniach 1958; Holborow et al. 1959),
a second component of colloid (other than thyroglobulin) (Balfour et al. 1961), and
the epithelial surface antigen were also identified (Fagraeus and Jonsson 1970).
Infiltrating lymphocytes and plasma cells were identified as sites of antibody
production against thyroglobulin and microsomal antigen (Mecllors et al. 1962;
McLachlan et al. 1979). The serum concentrations of antibodies to thyroglobulin
or microsomal antigen correlate only roughly with the extent of thyroid infiltrates
(Roitt and Doniach 1958; Porter and Fennell 1961). Low titers of antibodies are
therefore compatible with both diffuse and focal infiltration in the gland. Thyroid
antibodies are present also in other inflammatory or neoplastic thyroid diseases
(Stuart and Allan 1958; Blizzard et al. 1959; Cline et al. 1959).

Separation of Hashimoto’s thyroiditis from focal thyroiditis by morphological
methods is easy in cases of diffuse or slight focal infiltration, but becomes difficult
or impossible when focal infiltrates are pronounced (Woolner et al. 1959). The
overlapping of the histological features of Hashimoto’s disease and focal
lymphoplasmocytic thyroiditis is obvious; the question arises as to whether these
are two distinct entities or only one pathologic process with Hashimoto’s thyroiditis
at the one end and focal thyroiditis at the other end of a broad spectrum. The
present study was undertaken in order to answer this question.

Material and Methods

Thyroid tissue from 65 patients who had undergone partial or total thyroidectomy for goiter or
suspected malignancy was investigated. 60 patients revealed slight to severe lymphoplasmocytic
infiltration of the thyroid, and thyroiditis de Quervain was diagnosed in 5 patients. 6 um thick sections
from samples of each case were stained with HE, PAS, and Gomori. In all cases, defection of
intracytoplasmic immunoglobulins was performed by a modified application of the method of
Sternberger et al. (1970). Preincubation with trypsin was carried out with a solution of 0.01 % MERCK
trypsyn (art. no 24579) for 1-2 min at room temperature. Dilutions of primary antisera were 1 : 2,400 for
kappa, 1: 2,400 for lambda, 1 : 200 for IgG, 1 : 400 for IgM, 1 : 800 for IgA and 1 : 100 for lysozyme. In
each case, a positive reaction control was performed with slides of a lymph node showing features of
follicular hyperplasia. Negative controls were performed by replacing the specific antiserum by normal
rabbit serum or pure TRIS saline. All antisera used were obtained from DAKO Immunoglobulins Ltd.,
Copenhagen, Denmark.
Semiquantitative analysis was carried out with a MOP-AMOj instrument.

Degree of Infiltration of Thyroid Tissue was assessed by counting infiltrating cells, i.e. lymphocytes,
plasma cells, monocytes and macrophages. The smallest units to be counted amounted to at least 10
mononuclear cells. On each slide, a focal point was marked with a pencil. 10 squares measuring
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1mm x 1 mm at intervals of 2 mm were investigated. Six of the squares were aligned on a first and four of
the squares on a second cross line through the focal point. Integration of infiltrated areas was performed
ata magnification of 10 x 8. The results obtained were divided into five groups with a different degree of
infiltration. The five groups were: 1-10, 10-20, 2040, 40-80, and 80-100 % infiltration.

Number of Cells Containing Immunoglobulins Within Infiltrated Areas. Within 10 squares composed of
infiltrating cells, the number of positive cells was evaluated. The squares measuring 0.1 x 0.1 mm were
randomly chosen within a field of 1 cm?, the focal point of which was identical with that of the slide.
Counting for light chains (kappa/lambda) and heavy chains (g, m, and a) was performed at a
magnification of 40 x 8.

The Absolute Number of Germinal Ceniers was determined by counting the germinal centers within a
field of 1 cm? of which the focal point was identical with the focal point of the slide.

The Relative Number of Germinal Centers represents the absolute number of germinal centers in relation

to the degree of infiltration. In each infiltration group, the arithmetic mean (5, 15, 30, 60, and 90%
respectively) was taken.

Results

Lymphoplasmocytic Thyroiditis

The subdivision of cases into five groups according to the degree of infiltration
revealed the following distribution (Table 1): focal infiltrates were slight in 12 cases

Table 1. Subdivision of 60 cases of lymphoplasmocytic thyroiditis into groups of varying degrees of
infiltration density

Histological group I 1T 111 v v
Degree of infiltration 1-10 10-20 20-40 40-80 80-100%
Number of cases 12 13 15 7 13

Table 2. Thyroid function in lymphoplasmocytic thyroiditis

Histo- Thyroid function

logical

group revealed by interview and physical revealed by I'3! study or
examination Ts/T, test
eu- hypo- hyper- eu- hypo- hyper-

thyroid thyroid

I 8 0 2 3 0 2

11 9 0 2 3 0 2

11T 8 0 3 4 0 3

v 5 1 0 0 1 0

v 8 3 0 2 6 0

-V 38 4 7 14 7 7
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(1-10 % infiltration) and pronounced in 13 cases (10-20 % infiltration); 15 cases
(20-409; infiltration) represented a borderline group between focal and coherent
infiltration. In seven cases, coherent infiltration ranging from 40-809% was
observed; in 13 cases (80-1009 infiltration) nearly all thyroid tissue was
interspersed with or even replaced by infiltrating cells.

Clinical Data. Of the 60 patients, 56 were female and 4 male. The median age was
49.1+13.1 years. The time from onset of thyroid enlargement until operation
ranged from 1 month to several years and bore no relation to the degree of
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Fig.3A, B. Hashimoto’s disease. Morphology of germinal center. A Germinal center encompassed
by a small cuff of lymphocytes comprises numerous cells staining positively for lambda light chain.
Lambda-positive plasma cells are scattered throughout adjacent thyroid tissue. x320. B Higher
magnification. Large- and medium-sized germinal center cells are positive for lambda light chain.
Positive cells resembling plasma cells are also present. x 800
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Fig.4A, B. Hashimoto’s disease. Ratio of kappa: lambda-positive plasma cells. A More than half the
infiltrating plasma cells are positive for kappa light chain. Note an intrafollicular plasma cell (arrow). A
cluster of small lymphocytes is at the upper left. x 320. B Same case as in A. Between oncocytically
transformed epithelial cells, numerous lambda-positive plasma cells were identified, but about 2/3 of all
plasma cells present do not stain for lambda light chain. x 320
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Fig. 5. Hashimoto’s disease. Field of plasmocytoma-like appearance. Reaction for light chains (lambda)
is positive in about 40 %, of plasma cells. The remaining plasma cells were positive for kappa light chain.
x 400

infiltration. There were six patients operated for suspected malignancy in group V
(infiltration 80-100%). In these patients, the thyroid had enlarged within a few
months.

In three additional cases (two from group III and one from group II), suspected
malignancy was confirmed by surgery (one papillary carcinoma of the thyroid, one
anaplastic carcinoma of the thyroid and one highly malignant lymphoma of
centroblastic type). In all other cases, the indication for operation was benign
enlargement of the thyroid (struma nodosa and struma diffusa). In two cases,
thyroid enlargement was preceded by pregnancy. The clinical data of thyroid
function are listed in Table 2. Cases with hyperthyroidism occurred mainly in the
groups with focal infiltration, hyperthyroidism was severe in two patients, one of
whom manifested exophthalmos (case of group II). Hypothyroidism was diagnosed
only in cases with severe infiltration (groups IV and V). In three patients of group V,
hypothyroidism was detected by clinical tests only.

In most cases subtotal strumectomy was performed. In nearly all cases of
group V and in several cases of the other groups, postoperative substitution of
thyroid hormone proved to be necessary.

Histology. The most prominent areas of infiltration were lymph follicles with active
germinal centers. The absolute number of germinal centers increased with the
degree of infiltration (Fig. 1), except in the last group, where a reduction of absolute
number of germinal centers was noted. A reliable measure of the actual share of
infiltrates contributed by active germinal centers is given by the relative number of
germinal centers (Fig. 2). In focal lymphoplasmocytic thyroiditis (groups I and II),
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Fig. 7. Hashimoto’s disease. Most infiltrating cells are plasmacytes, which stain positively for IgG. Only
a few IgG-negative plasma cells are detectable (arrows). x 400

most of the infiltrating sites consisted of lymph follicles, whereas in cases with
severe infiltration (groupsIV and V) most of the infiltrate was formed by
lymphocytes, plasma cells, and macrophages, arranged in small and large groups.
This is shown by a continuous decrease of the relative number of germinal centers in
combination with progressive degree of infiltration.

Germinal center cells, which stained positively for immunoglobulins, made up
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Fig. 8A, B. Hashimoto’s thyroiditis. Presence of IgA- and IgM-positive plasma cells. A Several plasma
cells positive for IgA are scattered among numerous plasma cells without positive staining. (Most of

these cells are positive for 1gG). x 400. B Same case as A. Only four plasma cells show positive staining
for IgM. x 400
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only a minor proportion of Ig-positive infiltrating cells. Within germinal centers of
30 cases from all five groups, positive cells for kappa or lambda chains were
detectable (Fig. 3). Kappa- and lambda-positive cells both occurred in the same
germinal centers; in seven of these cases germinal center cells were also positive
for IgG. In seven cases germinal centers contained IgG- and IgM-positive cells. In
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one case, germinal centers showed IgG-, IgM- and IgA-positive cells. Tingible body
macrophages which reacted positively for lysozyme were only detected within huge
germinal centers.

The major part of the Ig-positive infiltrating cells consisted of extrafollicular
plasmocytes. In the cases with marked infiltration, plasma cells were abundant;
they were arranged in small clusters or islets among thyroid epithelia (Fig. 4). In a
few cases, they even formed fields of plasmocytoma-like appearance; the reactive
nature of such fields was shown by immunohistological staining (Fig.5). In all
cases, these infiltrates consisted of a mixture of plasma cells positive for lambda
light chains and plasma cells positive for kappa light chains. In more than 30 cases,
the ratio of kappa- to lambda-positive plasma cells ranged between 1,2 : 1 and 3 : 1
(Fig.4); in 16 cases the ratio was 1 : 1 and in five cases lambda-positive cells were
slightly more numerous. The distribution of heavy chains was as follows (Fig. 6):
most of plasma cells were of the type IgG/kappa or 1gG/lambda (Fig. 7). TgA-
positive cells were less frequent (Fig. 8A) but regularly detectable. IgM-positive
cells were rare (Fig. 8 B) or even absent. The approximate ratio of IgG : IgA : IgM-
positive cells was 80 : 10 : 1. In two cases of group V where pronounced fibrosis was
present, many IgA-positive plasma cells were localized within connective tissue
septa.

In focal lymphocytic thyroiditis (groupsI and II), plasma cells were less
frequent; they occurred preferentially between thyroid follicles or around lymph
follicles.

Giant cells of mainly intrafollicular localization were present in most cases of
Hashimoto’s thyroiditis (groups IV and V); in some they were numerous, in others
less frequent. In focal thyroiditis, a small number of giant cells were identified in a
few cases of group I and in more than a third of the cases of group I1. In all groups
there were cases with giant cells which gave a positive reaction for lysozyme (Fig. 9).
The greatest number of positively staining macrophages, epithelioid cells and giant
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Fig. 10. Formation of giant cells that react positively for lysozyme. A Numerous lysozyme-positive
macrophages and epithelioid cells are seen within a thyroid follicle. x 320. B Follicular lumen comprises
lysozyme-positive macrophages in close contact with a giant cell also positive for lysozyme.
Macrophages enter the follicular lumen through a gap in the epithelium (arrows) to join the giant cell.
x 400. C Same case as B. Lysozyme-positive giant cells of intra- and extrafollicular localization are
detectable. Macrophages and epithelioid cells are situated within the follicular lumina (arrows) or
between infiltrating plasma cells. x 400
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Fig. 11. Thyroiditis de Quervain. Giant cell of the foreign body type reacts strongly positive for
lysozyme. x 400

cells was found in cases where infiltration was marked, the intensity of the reaction
ranging from dark to light brown. Furthermore, muraminidase staining revealed
some aspects of giant-cell formation (Fig. 10). Macrophages invading follicular
lumina through gaps in the follicular epithelium could be detected. In addition, it
was observed that within the same follicles macrophages or epithelioid cells, also
strongly positive for lysozyme, were in close contact to lysozyme-positive giant cells
and that these sites of contact of cellular borders were in the process of
disintegration. In cases of groups I'V and V, muraminidase-positive cells were often
scattered throughout thyroid tissue and present also within small vessels.

Thyroiditis de Quervain

Clinical Data. All five patients were female and between 51 and 55 years of age. Four
patients were operated for suspected malignancy. Thyroid enlargement occurred
rapidly (1-3 months) and in three cases was preceded by upper respiratory tract
infections. Four patients had pains radiating into the ears and neck.

Histology. Except for a few regions, thyroid tissue was altered by prominent clusters
of macrophages and epithelioid cells within remnants of destroyed follicles.
Numerous follicles were replaced by giant cells mainly of foreign-body type. In all
cases fibrosis was prominent. Among the infiltrating cells, lymphocytes and plasma
cells were numerous. Staining for intracytoplasmic light and heavy chains (lambda,
kappa, IgG, IgA, IgM) revealed many positive plasma cells. The number of positive
cells corresponded to the number of positive cells of groupIV in Hashimoto’s
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thyroiditis, and the distribution of light and heavy chains was also similar. In all five
cases giant cells proved to be strongly positive for lysozyme (Fig. 11). A few follicles
of intact epithelium harboured lysozyme-positive giant cells and macrophages.

Discussion

Clinical Data

In all groups there were cases in which thyroid enlargement had been present for a
few months only; mild focal or diffuse infiltrates bad obviously formed within a
short time. Similarly, infiltration in cases of thyroid enlargement over several
months to years prior to surgery could also have developed within a short time
during goiter formation. This interpretation is supported by the findings of Vickery
and Hamlin (1961), that in most cases of Hashimoto’s disease there is a steady state
of infiltration over several years. Slowly progressive (time-dependent) infiltration,
another way of achieving diffuse infiltration, was noted in a few cases only
(Woolner et al. 1959; Vickery and Hamlin 1961).

Hypothyroidism is well known to occur in Hashimoto’s disease (Lindsay et al.
1952; Furr and Crile 1954). In the cases in this series, it was always paralleled by
diffuse infiltration and severe epithelial destruction; the loss of normal thyroid
tissue is thus a very likely cause of the hypothyroidism. Hyperthyroidism
preceding the development of Hashimoto’s disease (Doniach and Roitt 1957), was
diagnosed in a few cases (groups I to III), in one of which exophthalmos was an
additional feature. The association of the clinical features of Graves’ disease with
the histology of Hashimoto’s disease was mentioned by Eden and Trotter (1942)
and later by Fatourechi et al. (1971). Further evidence of the close relationship of
both disorders, which may well be attributed to closely related defects within the
immunoregulatory system, derives from numerous immunological investigations
(for references, see Kidd et al. 1980).

Histology

The morphological quantitation of infiltration revealed that the absolute number
of germinal centers increased with the degree of infiltration, except for the group
with total infiltration, where it was again reduced. The relative number of germinal
centers was highest in the group with only mild focal infiltration and decreased with
the degree of infiltration. Furthermore, it was evident that plasma cells were scarce
in focal thyroiditis, yet constituted a major component in totally infiltrated
thyroids. The morphology and immunohistology of germinal centers did not differ
from that seen in stimulated lymph nodes. Large and medium-sized germinal center
cells with positive staining for immunoglobulins, as in our cases, are formed during
the primary and secondary immune response (Terashima et al. 1977). Plasma cells,
which were identified also within germinal centers, may originate directly from the
germinal center reaction (Lennert et al. 1967; Tsunoda et al. 1978).

The interfollicular infiltrates mainly consisted of lymphocytes and small plasma
cells; in focal thyroiditis, lymphocytes predominated, whereas in Hashimoto’s
thyroiditis plasma cells were numerous. Most of the plasma cells were positive for
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IgG; IgA-positive cells were less frequent and in two cases showed an affinity for
fibrotic areas. Elevated serum concentrations of IgA were mentioned by Tomasi
and Tisdale (1964) and Gleichmann and Deicher (1968) in advanced liver cirrhosis,
and by Podleski (1971) in a case of Hashimoto’s disease associated with diabetes.
Theratio of IgG : IgM : IgA (standard deviations included) was similar to the serum
levels of the series from Glynne and Thomson (1972). These authors also found a
positive correlation between high IgG levels and antibody titers against
thyroglobulin. Correspondence between thyroglobulin antibodies and the number
of plasma cells was noted by Maagee et al. (1977). In 1962 Mellors et al. had
identified plasma cell infiltrates as the sites of thyroglobulin antibody production.
Malignant lymphoma of the thyroid, mainly of B cell origin (Schwarze and
Papadimitriou 1977), may be imitated by invasion of lymphocytes and plasma cells
(Woolner et al. 1959). In such cases, immunoperoxidase staining is a helpful
method of establishing the correct diagnosis.

Monocytes and macrophages constitute more than 109 of infiltrating cells in
Hashimoto’s disease (Totterman et al. 1979). In this study, the presence of larger
numbers of lysozyme-positive cells was restricted to the cases with prominent
infiltration. In a few instances, lysozyme-positive macrophages were identified in
immediate contact with degenerating epithelial cells, which also showed a weakly
positive reaction for lysozyme. A possible function for lysozyme in the induction of
cellular lesions is supported by the findings of Laryea et al. (1973); these authors
showed a significant increase in lysozyme levels and cellular destruction in media
incubated with Hashimoto leukocytes and thyroid cells when compared with media
incubated with normal leukocytes and thyroid cells. Positive staining for lysozyme
demonstrated the macrophage origin of most giant cells. These giant cells may
possibly act as lysozyme-releasing endocrine “glands”, similar to recently discussed
lysozyme-producing giant cells of sarcoidosis (Lobo et al. 1978).

Thyroiditis de Quervain

The origin of the giant cells of thyroiditis de Quervain is still a matter of discussion;
Batolo et al. (1967) and Satoh (1976) derive them from epithelial cells, whereas
Neve (1970) and Reidbord and Fisher (1973) point to a macrophage origin. The
strong positivity for lysozyme in all giant cells of the five cases investigated
establishes their inflammatory (macrophage-derived) nature.

Comparison of Hashimoto’s Disease, Focal Thyroiditis
and Thyroiditis de Quervain

Based on the quantification of the degrees of infiltration, the histological and
immunohistological findings were compared. The number of plasma cells increased
in proportion to the degree of infiltration. The same was true for the number of
germinal centers, except for the group of total infiltration, where the number of
germinal centers was reduced. The ratios of kappa to lambda, and of IgG- to IgA- to
IgM-positive plasma cells, however, were shown to be independent of the degree of
infiltration.
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Lysozyme-positive cells (macrophages as well as giant cells) were also more
frequent in cases with diffuse infiltration. These findings are readily understandable
if they are interpreted as the result of different activation of the B-dependent
immune response. Low activation would result in focal germinal center formation
only with a correspondingly low number of B lymphocytes and plasma cells,
whereas high activation would give rise to multifocal germinal center formation
and consequently to a high number of B lymphocytes and plasma cells. This
interpretation is supported by several immunological findings: High numbers of
mainly B lymphocytes, sensitized against thyroid antigens, were demonstrated
within the blood (Perrudet-Badoux and Frei 1969; Roberts et al. 1973; Khalid et al.
1976;Richter et al. 1978; McGregor et al. 1979) and within the thyroid (Urbaniak et
al. 1973; Totterman 1978) of Hashimoto patients. Activated forms of B
lymphocytes from Hashimoto thyroids are also capable of producing and releasing
free thyroid antibodies (McLachlan et al. 1979). It is likely that these lymphocytes
are derived from already primed (B,) lymphocytes, which are known to originate
from the germinal center reaction (Grobler et al. 1974). Thus the focal
lymphoplasmocytic thyroiditis and the diffuse infiltration seen in Hashimoto’s
disease would represent different immunologic activities of the B cell system within
one disorder.

The immunohistological findings in thyroiditis de Quervain do not diverge
much from those of Hashimoto’s disease. The number and ratio of Ig-positive cells
was similar and giant cells, although much more frequent, were also positive for
lysozyme. The only divergent feature was the absence of active lymph follicles.
Consequently, the numerous plasma cells obviously did not originate from the
germinal center reaction within the thyroid and thus their derivation from
extrathyroid lymphocytes may be assumed. It should be mentioned that the
exacerbated inflammatory changes occurring in thyroiditis de Quervain are
probably induced by a viral infection (Eylan et al. 1957; Felix-Davies 1958).
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