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Introduction

Most cases of autoimmune hypothyroidism are due to 
Hashimoto thyroiditis (HT). Induction of thyroid autoim-
munity is accompanied by a progressive depletion of thy-
roid epithelial cells by apoptosis and replacement of the 
thyroid parenchyma by mononuclear cells and fibrosis. The 
mononuclear cell infiltrate is mainly lymphoplasmacytic 
with formation of well-developed germinal centers. Besides 
the clinical sequelae of hypothyroidism, the presence of HT 
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increases the risk of development of thyroid neoplasms, 
including MALT lymphoma and papillary carcinoma. The 
lymphoid tissue present in the thyroid has been considered 
part of the mucosa associated lymphoid tissue (MALT). 
The coexistence of reactive and neoplastic processes in HT 
may pose difficulty in diagnosing MALT lymphoma using 
cytology or histology alone.1 This study was undertaken to 
ascertain the importance of light chain restriction for con-
firming the diagnosis of MALT lymphoma and to deter-
mine its proportion in diagnosed cases of HT. Variants of 
HT and its benign and malignant associations were also 
identified.

Materials and methods

Study design

Descriptive study. The study population included all con-
secutive cases of HT specimens received during the study 
period. The study tools used were histopathological and 
immunohistochemical methods.

Histopathology

Formalin-fixed, paraffin embedded tissue sections were 
prepared and stained with hematoxylin and eosin stain for 
histopathological diagnosis.

Immunohistochemistry

Tumor cells were tested with primary antibodies against 
CD20 (L26, PathnSitu Biotechnologies), lambda (EP172, 
PathnSitu Biotechnologies), and kappa (EP171, PathnSitu 
Biotechnologies). For testing of kappa and lambda antibod-
ies, sections were prepared for immunohistochemical stain-
ing using a peroxidase-antiperoxidase immune complex 
method. After inhibition of endogenous peroxidases with 
3% hydrogen peroxide, the slides were washed in Tris-
buffered saline (TBS) and incubated with primary antibod-
ies (Ig kappa and Ig lambda) for 30 min at 37°C in a humid 
chamber. After rewashing in TBS, they were incubated 
with Poly Excel target binder reagent for 12–15 min. The 
slides were again washed in TBS and incubated with Poly 
Excel horse radish peroxidase (HRP detection system 2 
steps, PathnSitu Biotechnologies) for 12–15 min. After 
washing in buffer, the reaction products were developed for 
2–5 min by adding diamino benzaldehyde (DAB) as the 
chromogen and the sections were lightly counterstained 
with Mayer’s hematoxylin.

Ethical conduct: This study conformed to the tenets of 
World Medical Association Declaration of Helsinki.

Statistics

The statistical method used was descriptive statistics.

Results

Specimen details

The present study was performed using 57 thyroidectomy 
specimens of clinically diagnosed HT cases. The age of the 
patients ranged from 26 to 66 years, with a mean of 
43.0 ± 9.02 years (Table 1). Among these, 55 were females 
and two were males (females—96.5% and males—3.5%). 
All the patients presented with goiter. Diffuse enlargement 
of the thyroid gland was seen in 36 cases (63.2%) and nod-
ular enlargement in 21 cases (36.8%). Total thyroidectomy 
was performed in 50 cases (87.6%), subtotal thyroidectomy 
in three cases (5.3%), hemi-thyroidectomy in three cases 
(5.3%), and completion thyroidectomy in one case (1.8%).

Gross examination

Grossly, the cut surface of all specimens of HT had a gray 
white, lobulated appearance with a firm consistency (Figure 
1(a)), whereas thyroid lymphomas exhibited a homogene-
ous, gray white, bulging appearance with a soft consistency 
(Figure 1(b)).

Histopathological findings

Hashimoto thyroiditis. Among the 55 cases diagnosed as HT 
by histopathology, 53 showed lymphoid infiltration of the 
stroma forming lymphoid follicles. However, two cases 
showed diffuse lymphoplasmacytic infiltration, which 
raised a suspicion of primary thyroid lymphoma. Most of 
the lymphoid follicles had a well-defined germinal center 
and a mantle zone. Intervening atrophic thyroid follicles 
were seen, many of which were lined by Hürthle cells (Fig-
ure 1(c)).

Primary thyroid lymphoma (MALT lymphoma). Among the 57 
thyroidectomy specimens, two cases were diagnosed as pri-
mary thyroid lymphoma by histopathology. Extensive lym-
phoplasmacytoid infiltrate with effacement of architecture 
by atypical cells were seen. The infiltrate was composed of 
lymphoid cells with small, slightly irregular, folded or cen-
trocyte-like nuclear contours, condensed nuclear chroma-
tin, and inconspicuous nucleoli. Centroblasts with round, 
regular nuclear membranes and one to two nucleoli were 
also noted. Lymphoepithelial lesions were frequent which 

Table 1. Age distribution of cases.

Age in years Frequency %

21–30 8 14.0
31–40 13 22.8
41–50 24 42.1
51–60 11 19.3
61–70 1 1.8
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had a distinctive appearance of rounded balls or masses fill-
ing and distending the lumen of the thyroid follicles (MALT 
balls). Few areas with plasmacytoid differentiation were 
also noted. Residual thyroid epithelium was present in the 
lymphoid infiltrate; this took the form of small follicles, 
many of which were lined by Hürthle cells (Figure 1(d)).

Immunohistochemical findings

Hashimoto thyroiditis. Among the 55 cases, 53 cases which 
were diagnosed histologically as HT, demonstrated poly-
clonal lymphoid population on immunohistochemical 
examination, confirming the histopathologic diagnosis. 
The two cases that histologically exhibited diffuse lympho-
plasmacytic infiltration and raised a suspicion of primary 
thyroid lymphoma, also illustrated a polyclonal lymphoid 
population. Thus, in all the 55 cases of HT, the lymphoid 
population was polyclonal, as evidenced by dual positivity 
for kappa (Figure 1(e)) and lambda (Figure 1(f)) immunos-
taining. In these polyclonal infiltrates, the ratio of kappa to 

lambda staining cells never exceeded 5:1. Hence all the 55 
cases of HT diagnosed by histopathology, including the 
two suspicious cases, were confirmed as HT by 
immunohistochemistry.

Primary thyroid lymphoma (MALT lymphoma). The two cases 
of MALT lymphoma were characterized by the predomi-
nance of B-cells that were not confined to the germinal cen-
ters. The small and large neoplastic cells expressed CD20 
and were negative for CD3, confirming the B-cell lineage. 
It demonstrated a strong and diffuse positive kappa immu-
nostaining (Figure 1(g)) and lack of lambda light chain 
expression (Figure 1(h)). Immunostaining for kappa and 
lambda antibodies confirmed the morphologic diagnosis, 
where the lymphoid population was clearly monoclonal for 
kappa with a ⩾10:1 ratio, as counted in 10 high-power 
microscopic fields. Monoclonality was assumed when the 
ratio was ⩾10:1 between kappa and lambda staining cells.

Among the 57 thyroidectomy specimens, 55 cases 
(96.5%) were confirmed as HT by histopathological and 

Figure 1. (a) Gross specimen of Hashimoto thyroiditis; cut surface showing a gray white, lobulated appearance, (b) gross specimen 
of thyroid lymphoma; cut surface showing a white fleshy and bulging appearance, (c) Hashimoto thyroiditis demonstrating lymphoid 
follicle formation and atrophic thyroid follicles H-E stain ×100, (d) MALT lymphoma demonstrating lymphoepithelial lesions. H-E 
stain ×400, (e) Hashimoto thyroiditis demonstrating positive kappa immunostaining ×400, (f) Hashimoto thyroiditis demonstrating 
positive lambda immunostaining ×400, (g) MALT lymphoma demonstrating strong and diffuse positive kappa immunostaining 
×400, (h) MALT lymphoma demonstrating lack of lambda light chain expression immunostaining ×400, and (i) nodular variant of 
Hashimoto thyroiditis H-E stain ×100.
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immunohistochemical methods. Fibrosing and nodular var-
iants of HT were also identified (Figure 1(i)). The various 
other associations of HT identified in this study include 
Hürthle cell nodule, papillary micro-carcinoma, nodular 
colloid goiter, follicular adenoma, and papillary carcinoma. 
Two cases were confirmed as MALT lymphoma by histo-
pathological and immunohistochemical methods. MALT 
lymphoma constituted 3.5% of the cases (95% CI: 0%–
8.3%). The different variants of HT and its benign and 
malignant associations are summarized in Table 2.

Discussion

The current study was performed on 57 thyroidectomy 
specimens which included 55 cases of HT and two cases of 
MALT lymphoma. The age of the patients ranged from 26 
to 66 years, with a mean age of 43.0 ± 9.02 years. There 
were 55 females and two males with a predominant female 
gender predilection. In all the 55 cases of HT, including the 
two cases with extensive lymphoplasmacytoid infiltrates, 
the lymphoid population was polyclonal, as evidenced by 
dual positivity for kappa and lambda immunostaining and 
the kappa lambda ratio never exceeded 5:1. However, in the 
two cases of MALT lymphoma (3.5%), the lymphoid popu-
lation was clearly monoclonal for kappa, with more than 
10:1 ratio between kappa and lambda staining cells. 
Monoclonality was assumed, based on the criteria proposed 
by Burg et al., when the ratio between kappa and lambda 
staining cells was 10:1 or greater.2 Thus, immunostaining 
offers a reliable method to distinguish between HT with 
extensive lymphoplasmacytoid infiltrate and MALT lym-
phoma, in concurrence with earlier studies.3–5

HT is an established risk factor for the development of 
primary thyroid lymphoma (PTL).6 Indeed, lymphocytic 
thyroiditis is present in the background, in 94% of thy-
roid lymphomas.7,8 Distinguishing severe chronic lym-
phocytic thyroiditis from lymphoma can at times, pose 

great difficulty.9 PTL manifests in only 0.5% of HT cases 
and hence it should not be viewed as a premalignant 
condition.10

Most PTLs are of B-cell origin and predominantly of the 
diffuse large-cell type. The second-most common histo-
logic type is MALT lymphoma. Other less frequently 
encountered types include Hodgkin’s disease, Burkitt’s 
lymphoma and plasmacytoma. True follicle center lympho-
mas of the thyroid and T-cell lymphomas are extremely 
rare.7,11

Microscopically, the majority of PTLs are diffuse large 
B-cell lymphoma (DLBCL) and marginal zone B-cell lym-
phoma (MZBCL), which includes MALT lymphoma. 
About 50%–80% of PTLs are DLBCLs and 20%–30% are 
MALT lymphomas of extranodal marginal type.7,12,13 Some 
DLBCLs might result from the transformation of pre-exist-
ing low-grade MALT lymphomas, suggesting a morpho-
logical progression from chronic lymphocytic thyroiditis to 
low-grade MALT lymphoma and subsequently to high-
grade large cell lymphoma.11 Various studies have reported 
an association between PTLs and HT, recognized HT as a 
risk factor6–13 and suggested a strong link between HT and 
MALT lymphoma.14 This close relationship is attributed to 
the chronic antigenic stimulation that leads to malignant 
transformation.15

MALT is a term proposed by Isaacson and Wright for 
the component of the immune system that has evolved to 
protect the freely permeable surface of the gastrointestinal 
tract and other mucosal membranes, directly exposed to the 
external environment.16 MALT lymphomas are extranodal, 
low-grade marginal zone B-cell lymphomas and are a dis-
tinct subtype of non-Hodgkin lymphoma.17–19

Immunohistochemically, the immuno-phenotype in 
MALT lymphoma involves B-cells, positive for CD19, 
CD20, CD22, CD79a, Bcl-2, anti-kappa, and anti-lambda 
antibodies, whilst CD3, CD5, CD10, Bcl-6, and CD23 are 
usually negative.7,17,20 Individual B-cells in lymphoid tissue 
possess either kappa or lambda immunoglobulin light 
chains, but never both together. Clonality assessment can be 
accomplished through evaluation of kappa and lambda light 
chain expression. Anti-kappa and anti-lambda antibodies 
detect light chain immunoglobulins on normal and neoplas-
tic B-cells in human lymphoid tissue. In normal lymphoid 
tissue, the kappa and lambda cell ratio is approximately 2:1. 
However, this ratio is altered in reactive tissues and malig-
nant conditions. The essential difference between a reactive 
and neoplastic lymphoid infiltrate is the presence of light 
chain restriction in the latter.11,17 The lymphoid population is 
polyclonal in HT, suggesting a reactive population with no 
light chain restriction. Polyclonality is assumed by dual 
positivity for kappa and lambda immunostaining, with the 
ratio of kappa to lambda-staining cells never exceeding 5:1. 
In thyroid lymphoma, kappa and lambda immunostaining is 
clearly monoclonal. Monoclonality is assumed when there 
is a ratio of 10:1 or greater between kappa and lambda 

Table 2. Variants and associations of HT.

Microscopy Frequency %

Hashimoto thyroiditis 40 70.1
Hashimoto thyroiditis and Hürthle cell 
nodule

2 3.5

Hashimoto thyroiditis and papillary 
micro-carcinoma

3 5.3

Hashimoto thyroiditis and nodular colloid 
goiter

4 7.0

Fibrosing variant of Hashimoto thyroiditis 2 3.5
Hashimoto thyroiditis and follicular 
adenoma

1 1.8

Hashimoto thyroiditis and papillary 
carcinoma

2 3.5

Nodular Hashimoto thyroiditis 1 1.8
MALT lymphoma 2 3.5
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staining cells.2 Majority of the positively staining cells in 
MALT lymphoma are plasmacytes, with an intracytoplas-
mic kappa light chain belonging predominantly to IgG 
class.4 However, there are some exceptions that report mar-
ginal zone lymphomas with kappa and lambda dual light 
chain expression, kappa restricted B cells, or B cells with 
negative light chain expression.20,21

Paraffin section immunohistochemistry using a new set 
of anti-kappa and anti-lambda antibodies to detect immu-
noglobulin light chain has been reported in this study. The 
present study revealed monotypic kappa light chain expres-
sion, in both the cases morphologically diagnosed as MALT 
lymphoma, suggesting a high degree of correlation between 
morphology and immunohistochemistry.

In the present study, the variants of HT noted were 
fibrosing and nodular types. The fibrosing variant of HT 
constituted only 3.5% of cases as against 10%–13% 
reported earlier. In this variant, the thyroid architecture is 
destroyed with severe follicular atrophy, dense keloid-like 
fibrosis and prominent squamoid metaplasia of the follicu-
lar epithelium.22

Although HT typically exhibits a diffuse appearance 
microscopically, in some cases a distinct nodularity is evi-
dent. When the epithelial components of such nodules 
exhibit a hyperplastic quality, it is categorized as nodular 
HT. Nodular HT comprises Hürthle cells having a solid 
configuration, along with lymphoplasmacytic infiltration 
and atretic thyroid follicles in the background. In contrast, 
the nodular colloid goiter demonstrates nodules composed 
of colloid-rich follicles and fail to exhibit other features of 
nodular HT. Also, nodular HT should not be confused with 
Hürthle cell nodule, as the latter is an associated benign 
condition lacking features of HT in its setting. In the pre-
sent study, one case demonstrated features of nodular HT, 
which is found to be rare in literature review.

The benign associations of HT included follicular ade-
noma, Hürthle cell nodule, and nodular colloid goiter. HT was 
seen to be associated more with nodular colloid goiter (7%).

Papillary carcinoma was found to be the most common 
malignancy associated with HT in the current study. Among 
the 55 cases of HT, five cases were associated with papil-
lary carcinoma (8.8%), of which three were papillary 
micro-carcinoma (5.3%), and two were conventional papil-
lary carcinoma (3.5%). These findings are in concurrence 
with previous studies, that reported papillary carcinoma of 
thyroid as the most common type of thyroid carcinoma in 
long standing cases of HT.5,23

In a similar study that discussed 254 cases of papillary 
micro-carcinoma of the thyroid, HT was noted in the back-
ground of 100 cases (39.4%).24 The present study also 
revealed an association with papillary micro-carcinoma 
(5.3%), but the low percentage may be due to racial or eth-
nic differences, the small sample size, and the prospective 
design of the study.

Review of the literature shows a wide variation in the 
rate of coexistence of HT and papillary carcinoma.25–30 
Co-occurrence of papillary carcinoma and MALT lym-
phoma is exceedingly rare in HT patients.23 As papillary 
carcinoma and MALT lymphoma are associated with HT, 
these patients warrant careful surveillance.

This study outlines an audit of our experience with HT 
and a comprehensive discussion regarding its variants and 
associations. The prevalence of MALT lymphoma and pap-
illary carcinoma in diagnosed cases of HT has been reported 
in various populations and races. It ranged between 0.5% to 
6.3% for MALT lymphomas, and 0.4% to 9.5% for papillary 
carcinomas in different studies. The prevalence of MALT 
lymphoma and papillary carcinoma in symptomatic, surgi-
cally treated cases of HT has been reported as 3.5% and 
8.8% respectively in the present study. This high percentage 
is not a true reflection of prevalence, as the study does not 
include all the cases of HT in the general population.

Although modern molecular techniques are available for 
the confirmation of lymphomas, they are more expensive, 
time consuming and are available only in a few centers. A 
drawback associated with paraffin-section immunohisto-
chemistry is the variation in the intensity of immunostain-
ing, probably due to fixation issues and other intrinsic 
factors. Strict morphological criteria can differentiate 
between HT and MALT lymphoma; but in suspicious cases, 
paraffin-section immunohistochemistry can offer compara-
ble and reliable results.

Conclusion

The current study was performed on 57 thyroidectomy 
specimens, which included 55 cases of HT and two cases 
of MALT lymphoma. The proportion of MALT lymphoma 
in surgically treated cases of HT constituted 3.5%of the 
cases (95% CI: 0%–8.3%). Immunostaining offers a relia-
ble method to distinguish between HT with extensive lym-
phoplasmacytoid infiltrate and MALT lymphomas. 
Immunostaining in HT demonstrated a polyclonal lym-
phoid population, as evidenced by dual positivity for kappa 
and lambda staining. MALT lymphoma revealed a mono-
clonal lymphoid population, with strong positivity for 
kappa immunostaining and lack of lambda light chain 
expression. Hence, light chain restriction was useful in dis-
tinguishing HT from MALT lymphoma. The variants and 
the benign conditions associated with HT included the 
fibrosing variant, the nodular variant, Hürthle cell nodule, 
follicular adenoma, and nodular colloid goiter. Among the 
benign conditions, nodular colloid goiter (7%) was found 
to be more commonly associated with HT. The prevalence 
of MALT lymphoma and papillary carcinoma in surgically 
treated cases of HT is being reported as 3.5% and 8.8% 
respectively in the present study. Hence patients with HT 
require careful surveillance for both the disease entities.
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