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Riedel’s thyroiditis as a part of the IgG4 systemic disease:  
A case report
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Marise Machado, Sérgio de Oliveira Romano, Maria Caroline Alves Coelho

ABSTRACT

Introduction: Riedel’s thyroiditis (RT) is a fibro-
inflammatory process that can affect the thyroid gland 
alone or might extend to adjacent tissues. This condition 
may evolve to multifocal systemic fibrosclerosis in 
30–40% of the patients. Riedel’s thyroiditis is a rare 
disease that is usually treated by surgery as it consists 
of a hardened, adhered goiter with local invasion that 
resembles a malignant lesion. This thyroid disease is 
considered the most associated to immunoglobulin G4-
related disease (IgG4-RD). IgG4-RD is characterized by a 
dense lymphoplasmacytic infiltrate with numerous IgG4 
positive plasma cells present in other organs besides the 
thyroid.

Case Report: The report refers to a 53-year-old female 
Brazilian patient. The patient had a medical history of 
hypothyroidism and also showed increase of the cervical 
volume since the beginning of 2018. A surgical treatment 
was proposed in 2019 and histological aspects suggested 
the diagnosis of RT. After further analysis of the material 
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obtained in biopsy, the microscopy assessment revealed 
lymphoplasmacytic inflammation with high fibrosis 
suggesting IgG4 related sclerotic disease.

Conclusion: This case highlights the importance of 
investigating IgG4-RD in patients with RT as it seems 
to be a new clinical entity. The diagnosis is a challenge 
and the combination of histopathological features/
immunohistochemical staining with clinical, laboratorial, 
and radiological findings is extremely important.
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INTRODUCTION

Riedel’s thyroiditis (RT) is characterized by a fibrotic and 
inflammatory process that spreads to tissues that surround 
the thyroid gland. It is an uncommon condition with 
prevalence of 1 in each 100,000 people, most frequent in 
females between 30 and 50 years [1]. According to Rotondi 
et al., Berhard Riedel first described RT in 1896, but only in 
2010 Dalgren suggested the histologic diagnostic criteria, 
which included: fibro-inflammatory process involving all or 
a portion of the thyroid gland; presence of fibrous extension 
to thyroid capsule and adjacent tissues; inflammatory 
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cells infiltration (without giant cells), lymphoid follicles, 
oncocytes or granulomas; presence of occlusive phlebitis 
and absence of a neoplasm [2].

Studies demonstrate that RT seems to be the thyroid 
condition most associated with immunoglobulin G4-
related disease (IgG4-RD), that is characterized by 
dense lymphoplasmacytic infiltrate with numerous IgG4 
positive plasma cells, and propensity to form tumefactive 
lesions and storiform fibrosis [2]. The diagnosis of this 
disease is a challenge due to the heterogeneity of its 
clinical presentation and variable diagnostic criteria.

CASE REPORT

A 53-year-old woman, smoker (25 packs/year), carrier 
of hypothyroidism (diagnosed in 2015 with positive 
antibodies against thyroperoxidase), complaining of 
hoarseness, dysphagia and increase of cervical volume. 
Computed tomography (CT) of the cervical region 
(Figure 1) demonstrated a mass at the left base of the 
neck, heterogeneous, extending into the mediastinum, 
measuring 7.0×5.0×5.0 cm, encasing the common carotid 
artery and associated with thrombosis of the internal 
jugular vein at the same side. Magnetic resonance imaging 
(MRI) of cervical region showed a mass with isointense 
signal in T1 and hyperintense in T2, insinuating into 
the thoracic introit at the same side for approximately 
2.7 cm, surrounding vascular structures, measuring 
7.0×4.0×4.5 cm. The patient was treated by surgery and 
histological aspects suggested the diagnosis of Riedel’s 
thyroiditis: fibroblastic proliferation with inflammatory 
lymphoplasmacytic component replacing normal thyroid 
tissue and extending to striated muscle, with the presence 
of obliterating angiitis associated. Then, prednisone was 

initiated at dose of 20 mg. Abdominal CT and blood 
samples were requested due to possible association 
with IgG4-RD. No changes in bone metabolism, hepatic 
function, or IgG4 titer (Table 1) were observed.

Abdominal CT evidenced aorta with preserved caliber, 
presenting a thickening of parietal tissue, highlighting 
contrast from underneath the kidneys extending 
down to the common iliac artery to the left, suggesting 
retroperitoneal fibrosis. Computed tomography of 
cervical region eight months after prednisone evidenced 
lesion at topography of the thyroid gland to the left, 
measuring 6.7×4.2×3.1 cm. After further analysis of 
the material obtained through biopsy, microscopy 
examination revealed atrophic thyroid parenchyma and 
intense infiltrated lymphoplasmacytic inflammation 
with extensive fibrosis that extends up to muscular 
structures surrounding the thyroid, associated with 
obliterating angiitis, and also involving the parathyroid 
glands, suggesting IgG4 related sclerotic disease. IgG4 

Figure 1: Computed tomography of the cervical region mass 
at the left base of the neck, heterogeneous, extending into the 
mediastinum, measuring 7.0×5.0×5.0 cm (red arrow).

Figure 2: Immunohistochemistry of the mass at the left base 
of the neck immunostaining for immunoglobulin G (IgG) 
and IgG4 in IgG4-related thyroiditis. (A) Thyroid tissue with 
hematoxylin and eosin staining, (B) IgG immunostaining, and 
(C) IgG4 immunostaining. Both ratio IgG4+/IgG+ ratio in tissue 
was <10%.

Figure 3: Magnetic resonance angiography of abdominal 
aorta contrast-absorbing periaortic tissue, about 0.7 cm 
thick, asymmetric, mainly on the anterior wall, located near 
the infrarenal aorta, at the level of the origin of the inferior 
mesenteric artery (red arrow).

Table 1: Immunoglobulin results

Immunoglobulins  
(mg/dL)

IgG1 405–1011 
range (mg/dL)

IgG2 168–786 
range (mg/dL)

IgG3 11–85 
range (mg/dL)

IgG4 3–201 
range (mg/dL)

Total IgG  
(mg/dL)

Result 790 269 38 32 1230

Serum levels of immunoglobulin (Ig); Immunoglobulins (Ig); Immunoglobulin G1 (IgG1); Immunoglobulin G2 (IgG2); Immunoglobulin 
G3 (IgG3); Immunoglobulin G4 (IgG4).
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immunostaining with the ratio IgG4+/IgG+ ratio in tissue 
<10% (Figure 2).

Magnetic resonance angiography of thoracic and 
abdominal aorta was requested in order to visualize 
the retroperitoneal fibrosis and to define the best 
therapeutic approach for RT associated to IgG4-RD. 
The exam demonstrated enhancing of periaortic tissue, 
approximately 0.7 cm thick, asymmetric, mainly on the 
anterior wall, located near the infrarenal aorta, suggestive 
of periaortitis (Figure 3). Unfortunately, glucocorticoid 
dosage could not be optimized due to diabetes onset 
after eight months of prednisone and patient refusal. At 
the moment patient is undergoing evaluation to initiate 
Rituximab therapy.

DISCUSSION

IgG4-related disease is a new clinical entity, immune-
mediated, characterized by lymphoplasmacytic infiltrate 
rich in IgG4-positive plasma cells that can affect various 
organs, including the thyroid. It is an underdiagnosed 
disease with current prevalence of 6/100,000, peak 
incidence between 50 and 70 years of age and male 
predominance [2]. Riedel’s thyroiditis seems to be the 
thyroid disease with highest association to IgG4-RD, 
although the real prevalence of this association remains 
unknown [3].

Riedel’s thyroiditis can be associated with primary 
sclerosing cholangitis, orbital and mediastinal fibrosis, 
or with retroperitoneal fibrosis as described in this case 
report. Riedel’s thyroiditis can occur at the same time of the 
retroperitoneal fibrosis or years later, and when associated 
with RT there is a higher prevalence in females [2].

Riedel’s thyroiditis is suspected in the presence of 
fixed and hard neck mass. It can commonly manifest with 
obstructive symptoms such as dysphagia, hoarseness, 
and dyspnea due to involvement of structures adjacent to 
the thyroid gland. In addition, it may present symptoms 
of hypothyroidism or hypoparathyroidism [4]. In our 
case, similar to what is evidenced in literature, RT 
caused pressure symptoms due to an increase of the 
thyroid gland (dysphagia and hoarseness). Although 
hypothyroidism may be found in 1/3 of patients with 
RT, the diagnosis of hypothyroidism was prior to the 
onset of RT symptoms in our patient. Several cases of 
Hashimoto’s thyroiditis have been reported previously 
or concomitantly to RT. Usually the thyroid function is 
normal, although 90% of cases antibody titers against 
thyroglobulin (Tg-Ab) and thyroperoxidase (TPO-
Ab) are elevated [5, 6]. Hypoparathyroidism may 
be a presenting symptom, because of its growth and 
compression, independent of surgical complications. 
However, our patient had normal laboratory levels of 
calcium and phosphorus.

There is a possible association of RT with smoking, 
which could be linked to a more aggressive course of the 
disease. Tobacco use may influence the immune response 

by activating fibrosis-related genes expression especially 
connective tissue growth factor, growth factor-β1, and 
interleukin-1β [7].

Imaging tests are not usually specific for the disease, 
but they can support the diagnosis. Ultrasound may 
present with low echogenicity of the thyroid gland, while 
CT shows a hypodense, infiltrative mass which enhances 
after contrast and MRI shows hypointensity in T1 and 
T2 images. In our patient, MRI showed expansive mass 
with isointense signal in T1 and hyperintense in T2, 
which differs from literature. Similar to previous reports, 
MRI has not added any new information compared to 
ultrasonography or CT. These findings explain why the 
diagnosis is not confirmed by imaging tests and usually 
requires a histopathological analysis to rule out malignant 
tumor [8, 9].

Anaplastic carcinoma, papillary carcinoma, 
lymphoma, fibrotic Hashimoto’s thyroiditis, and sarcoma 
of the thyroid are considered differential diagnosis of 
RT, as they may present clinical similarities, such as 
compressive symptoms due to gland growth [10–12]. 
Histological features of diffuse sclerosing papillary 
thyroid cancer may have resemblance to RT and should 
be ruled out [13].

The pathogenesis of the connection between RT and 
IgG4-RD is not yet known. In healthy subjects, IgG4 
represents less than 5% of the total IgG and it seems to 
play a minor role in the IgG4-RD, since they are generally 
considered anti-inflammatory. There is no clear evidence 
if IgG4 participates in the pathogenesis or if it is a 
consequence of the process. Recent data defend the idea 
that an increase in IgG4 levels should be interpreted as 
an effort to reduce inflammation mediated by a given 
antigen [3].

The diagnosis of IgG4-RD is a challenge and for the 
definitive diagnosis the combination of histopathological 
features/immunohistochemical stain with clinical, 
laboratorial, and radiological findings suggestive of the 
disease is necessary. The laboratorial diagnosis is marked 
by an increase in IgG4 (normally over 135 mg/dL) blood 
levels and radiological findings consist of the involvement 
of other organs [2, 3].

The histopathological features are divided into major 
and minor criteria. For the diagnosis it is necessary 2 
of the 3 major criteria: infiltrate rich with IgG4 cells; 
storiform aspect fibrosis and obliterative phlebitis. The 
minor criteria: phlebitis without obliteration and an 
increase in eosinophil levels alone are neither sensitive 
nor specific for the disease.

IgG4 immunostaining is an essential test for the 
pathological diagnosis of IgG4-RD. There is no cutoff 
for the number of IgG4+ plasma cells in the tissue to 
characterize the disease. This number appears to be 
tissue specific and depends on the amount of fibrosis at 
diagnosis. On biopsy specimens over 10 numbers of IgG4+ 

plasma cells per high-power field (hpf) is suggestive of 
IgG4-RD [14, 15].
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However, several inflammatory lesions, lymphoma, 
and malignances may increase the number of IgG4+ 

plasma cells per hpf unrelated to IgG4-RD [16, 17]. In 
this case the IgG4+/IgG+ ratio seems to be better than the 
isolated IgG4+ dosage. Some authors suggest a 40% cutoff 
in the IgG4+/IgG+ ratio in any organ to document the 
disease in case of patients with histopathological features 
and a compatible clinical picture [18, 19]. Nevertheless, 
40% of patients with biopsy-proven disease may have 
normal IgG4 serum levels [20].

The patient had retroperitoneal fibrosis on imaging 
and met two major histopathological criteria, which 
strongly suggested IgG4-RD. Yet, she had normal serum 
dosage of IgG4 and the ratio IgG4+/IgG+ ratio in tissue 
was  < 10% at immunohistochemical. These results 
may be due to sampling artifact, use of corticosteroid 
during a long period (eight months) before the exam or 
progression to a fibrotic stage. Thus, in the absence of a 
more specific biomarker, the diagnosis is based primarily 
on the morphological appearance on biopsy. Tissue IgG4 
count and IgG4+/IgG+ ratio seems to be of secondary 
importance [21].

Regarding treatment, there are no clinical trials due to 
the rare number of cases involving this disease. However, 
according to literature, the use of glucocorticoids 
constitutes the base of the initial treatment, but there 
is no consensus about dosage, ranging from 15 to 100 
mg per day. The response to therapy is evidenced by 
reduction of lesion dimensions, with consequent relief 
of compressive symptoms [22, 23].  Our patient did 
not show reduction of cervical mass with 20 mg of 
prednisone and unfortunately this dose could not be 
increased due to the development of secondary diabetes. 
For this reason, another therapy had to be considered. 
The increment of fibrosis evidenced in late disease 
in comparison to early disease (with predominance 
of inflammation) could explain the non-response to 
glucocorticoids therapy [23–25].

Patients who do not present an acceptable response to 
corticosteroids or those who cannot use this medication 
for any other reason, may use tamoxifen as a second line 
treatment. It is a selective estrogen receptor modulator 
that stimulates tumor growth factor beta (TGF-b) 
which works as a powerful growth inhibitor, usually 
administrated around 10–20 mg two times daily [26]. 
Rituximab and micofenolate are immunosuppressive 
agents that may also be considered when treating RT 
associated to IgG4-GD. Both have anti-fibrotic features 
and are used in systemic fibrosis that do not respond to 
the drugs named above [27, 28].

The prognosis of RT is extremely variable, from mild 
to rapidly progressive forms and tracheal compression is 
the major cause of mortality (around 10%). Surgery may 
be considered in order to alleviate compressive symptoms 
and to rule out malignity, once it is very difficult to 
differentiate fibrotic tissue from normal thyroid gland 
during procedure [9].

CONCLUSION

Riedel’s thyroiditis is a rare condition, with prevalence 
higher in women and characterized by the appearance 
of goiter with compression of adjacent structures due 
to invasion of extra-thyroid tissues. Riedel’s thyroiditis 
seems to be the thyroid disease that is most associated 
to IgG4-RD, and for this reason it is important to actively 
investigate this association and accomplish a biopsy 
with histopathology analysis and laboratory evaluation. 
Though it is an uncommon disease and with limited cases 
reported in literature, a considerable amount of patients 
respond well to drug therapy, being surgery preferred 
only to relief compressive symptoms.
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