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Background: Immunoglobulin G4 (IgG4)-related disease is an entity that can involve the thyroid gland. The spectrum of IgG4-re-
lated thyroid disease (IgG4-RTD) includes Hashimoto thyroiditis (HT) and its fibrotic variant, Riedel thyroiditis, as well as Graves’ 
disease. The early diagnosis of IgG4-RTD is important because it is a medically treatable disease, and a delay in the diagnosis might 
result in unnecessary surgery. We present a case series of IgG4-RTD with a review of the literature. 
Methods: We retrospectively reviewed the clinical presentation and the radiological and pathological findings of patients diagnosed 
with IgG4-RTD between 2017 and 2021 at a tertiary medical center in Korea. We also conducted a literature review of IgG4-RTD. 
Results: Five patients were diagnosed with IgG4-RTD during the study period. The patients’ age ranged from 31 to 76 years, and three 
patients were men. Most patients visited the clinic for a neck mass, and hypoechogenic nodular lesions were observed on neck ultraso-
nography. Three patients had IgG4 HT, and two patients had IgG4 Riedel thyroiditis. All patients developed hypothyroidism that ne-
cessitated L-thyroxine replacement. The diagnosis of IgG4-RTD was confirmed after a pathological examination of the surgical speci-
men in the first two cases. However, the early diagnosis was possible after a core needle biopsy in three clinically suspected patients. 
Conclusion: The diagnosis of IgG4-RTD requires clinical suspicion combined with serology and histological analyses using IgG4 
immunostaining. The early diagnosis of IgG4-RTD is difficult; thus, biopsy with IgG4 immunostaining and serum IgG4 measure-
ments will help diagnose patients suspected of having IgG4-RTD. 
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INTRODUCTION 

Immunoglobulin G4 (IgG4)-related disease, a disease entity in-
volving multiple organs, is characterized by dense lymphoplas-
macytic infiltration of IgG4-positive plasma cells in various in-
volved tissues [1-3]. Since autoimmune pancreatitis was report-
ed in 2001, similar fibro-inflammatory diseases such as Miku-
licz syndrome, retroperitoneal fibrosis, Kűttner tumor, and Rie-

del thyroiditis (RT) have been unified under the unique spec-
trum of IgG4-related disease [1,3-7]. It is typically characterized 
by elevated serum IgG4 levels and a good response to steroid 
therapy [2,8]. Thyroid gland involvement in IgG4-related dis-
ease was suggested based on the frequent observation of hypo-
thyroidism and thyroid autoantibodies in patients with autoim-
mune pancreatitis [9,10]. 

A unique subgroup of Hashimoto thyroiditis (HT) with in-
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creased IgG4-positive plasma cells in the thyroid tissue was first 
reported in 2009 [11]. Since then, the identification of other 
subtypes of IgG4-rich thyroid conditions has been reported. 
This expanding spectrum of IgG4-related thyroid disease 
(IgG4-RTD) now includes HT and its fibrotic variant (FVHT), 
RT, and Graves’ disease (GD) [8]. The pathogenesis of IgG4-
RTD involves genetic factors, antigen-antibody reactions, and 
allergic phenomena, but remains poorly understood [2,12]. Due 
to insufficient awareness of this clinical entity, the prevalence of 
IgG4-RTD is likely to be underestimated. Most studies regard-
ing IgG4 HT were reported in Japan, with the remainder in Chi-
na and Germany [13-16]. 

IgG4-RTD is a medically treatable disease in the vast majori-
ty of cases. Nonetheless, rapid progression of the disease and a 
delayed diagnosis might result in unnecessary surgery. Despite 
its clinical importance, there have been only a few case reports 
of IgG4-RTD, including RT, in Korea [17-19]. IgG4 immunos-
taining data were insufficient in these reports, and the diagnosis 
was confirmed after total thyroidectomy. In some recent cases, 
we have diagnosed IgG4-RTD by core needle biopsy (CNB) 
before surgery. Therefore, we report a case series of IgG4-RTD 
from a single institution and present a literature review of IgG4-
RTD focusing on IgG4-related HT. 

METHODS

Patients 
We retrospectively reviewed the medical records of five patients 
diagnosed with IgG4-related thyroiditis between 2017 and 2021 
at a tertiary medical center in Korea. For each case, clinical pre-
sentation, radiology, pathology, treatment, and clinical outcomes 
were described in detail. This study was approved by the Insti-
tutional Review Board of Asan Medical Center (No. 2021-
0867). The requirement of informed consent from the patients 
was waived due to the retrospective study design. 

Laboratory measurement and histological evaluation 
The reference ranges of thyroid-stimulating hormone (TSH) and 
free thyroxine (fT4) were 0.4 to 4.5 mIU/L and 0.80 to 1.90 mg/
dL, respectively. The anti-thyroid peroxidase antibody (TPOAb) 
level was determined by radioimmunoassay (BRAHMS anti-
TPOn RIA, Thermo Fisher, Waltham, MA, USA), and a value 
of ≥60 U/mL was considered positive. The anti-thyroglobulin 
antibody (TgAb) level was also measured by radioimmunoas-
say (BRAHMS anti-Tgn RIA), and a value of ≥60 U/mL was 
considered positive [20]. Serum IgG was measured using neph-

elometry (nephelometer, Dade Behring, Siemens, Munich, Ger-
many) and IgG4 using a single radial immunodiffusion method 
(The Binding Site, Birmingham, UK) [21]. A serum IgG4 level 
≥135 mg/dL was considered to indicate positivity [2,22]. An 
experienced endocrine pathologist (D.E.S.) reviewed all the 
specimens and confirmed the diagnosis of IgG4-RTD. The his-
tological criteria for diagnosis of IgG4-thyroiditis were as fol-
lows: ≥20 IgG4-positive plasma cells/high power field (HPF) 
and an IgG4/IgG ratio >30% [13]. The diagnosis of IgG4-RTD 
was categorized as definite, probable, or possible based on the 
recently updated criteria of IgG4-RTD [22]. 

Literature review 
We performed a literature review using the keywords “IgG4,” 
“thyroid,” “Hashimoto,” “Riedel’s thyroiditis,” and “Graves’ 
disease” in the PubMed database. We also found related studies 
by referring to several recent reviews [8,23-25]. We identified 
nine studies on IgG4-related HT, one study on FVHT, 10 stud-
ies on IgG4-related RT, and eight studies on IgG4-related GD. 
Each spectrum of disease was briefly summarized. 

RESULTS

Case presentation 
We report five cases of IgG4-RTD. Their baseline characteris-
tics and clinical courses are summarized in Table 1. Three pa-
tients had IgG4-related HT and two patients had IgG4-related 
RT. IgG4-RTD was diagnosed after total thyroidectomy in two 
cases and CNB with IgG4 immunostaining in three cases. All 
the patients developed hypothyroidism that necessitated L-thy-
roxine replacement; two of them experienced transient thyro-
toxicosis. Hypoechoic nodular lesions were revealed on neck 
ultrasonography (US), and increased serum IgG4 levels were 
found in two patients. The detailed case descriptions follow.

Case 1 
Clinical presentation
A 31-year-old man visited the clinic with progressive enlarge-
ment of a large neck mass. Physical examination revealed a 
large diffuse goiter without tenderness. The serum TSH and fT4 
levels were 28.4 mIU/L and 0.91 ng/dL, respectively. Both 
TPOAb and TgAb were positive. 

Radiology
On neck US, heterogeneous parenchymal hypoechogenicity 
was seen without a focal nodular lesion (Fig. 1A, B). Contrast-
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Table 1. Clinical Characteristics of the Six Patients with IgG4-RTD

Age, 
yr Sex Year IgG4-RTD 

diagnosis
Pathology 
subtype

Initial 
presentation

Transient 
thyrotoxicosis

Thyroid 
function

TPOAb, 
U/mL

TgAb, 
U/mL

Serum 
IgG4, 
mg/dL

CNB 
diagnosis

IgG4 
plasma 

cell,  
/HPF

IgG4/
IgG 

ratio, %
Surgery

1 31 M 2017 Definite Hashimoto 
thyroiditis

Neck mass - SCH 3,000 2,000 171 - 152 55 +

2 41 M 2018 Probable Riedel 
thyroiditis

Neck mass - Hypo 3,000 2,000 NA - 93 42 +

3 76 F 2021 Probable Hashimoto 
thyroiditis

Neck mass + Hypo 7.5 56.2 107 + 63 35 –

4 72 M 2021 Probable Riedel 
thyroiditis

Thyroid 
nodule

+ Hypo 20.2 85.5 91 + 75 37 –

5 66 F 2021 Possible Hashimoto 
thyroiditis

General 
weakness

- SCH 711 2,000 1,070 + 54 21 –

IgG4-RTD, immunoglobulin G4-related thyroid disease; TPOAb, anti-thyroid peroxidase antibody; TgAb, antithyroglobulin antibody; IgG4, immuno-
globulin G4; CNB, core needle biopsy; HPF, high power field; SCH, subclinical hypothyroidism; Hypo, hypothyroidism; NA, not available .

Fig. 1. Initial thyroid ultrasonography showing heterogeneously decreased parenchymal echogenicity without a focal nodular lesion: trans-
verse view (A), longitudinal view (B). Neck computed tomography showing diffuse enlarged and heterogeneous attenuation of the bilateral 
thyroid glands: transverse view (C), coronal view (D). Core needle biopsy showing dense interlobar stromal fibrosis and atrophy of thyroid 
follicles (E, F: H&E stain, ×100). Gross pathology of an enlarged thyroid gland with a weight of 135 g (G). Surgical pathology showing 
dense lymphoplasmacytic infiltration (H, I: H&E stain, ×200). Immunoglobulin G4 (IgG4) immunohistochemistry revealing diffuse infil-
tration of IgG4-positive plasma cells (J: IgG4 stain, ×200).
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enhanced neck computed tomography (CT) revealed diffuse en-
largement and heterogeneous attenuation of bilateral thyroid 
glands (Fig. 1C, D).

Treatment and pathology
He was treated for subclinical hypothyroidism with L-thyroxine 
for 6 months. During follow-up, the size of the goiter progres-
sively increased, and the initial CNB-based diagnosis was gran-
ulomatous thyroiditis with dense stromal fibrosis (Fig. 1E, F). 
IgG and IgG4 staining were not performed on the sample from 
this CNB. He underwent total thyroidectomy due to a progres-
sive increase of goiter and a thyroid weight of up to 135 g (Fig. 
1G). Pathological examination revealed a dense lymphoplasma-
cytic infiltrate, interlobular and interfollicular fibrosis, and in-
creased IgG4-positive plasma cells (up to 152 cells/HPF) with 
an IgG4/IgG ratio of 55%, confirming the diagnosis of IgG4-re-
lated HT (Fig. 1H-J). 

Clinical outcome
The serum IgG4 level increased to 171 mg/dL, with no evidence 
of any other organ involvement due to IgG4-related disease on 
neck, chest, and abdominal-pelvic CT. Postoperatively, the pa-
tient was monitored with thyroid function tests while taking L-
thyroxine. 

Case 2 
Clinical presentation
A 41-year-old man visited the clinic with a neck mass and dys-
phagia. A firm fixed large neck mass was palpable on physical 
examination. He was treated with L-thyroxine due to overt hy-
pothyroidism (TSH, 76.8 mIU/L; fT4, 0.19 ng/dL). Both 
TPOAb and TgAb were positive.

Radiology
Neck US revealed diffuse enlargement of both thyroid lobes 
with hypoechogenicity. 

Treatment and pathology
He underwent total thyroidectomy after CNB, which indicated 
suspicious papillary carcinoma (Bethesda category V) with 
marked stromal fibrosis. Pathology revealed extensive stromal 
fibrosis with patchy lymphoplasmacytic infiltration, indicating 
IgG4-related RT. IgG4-positive plasma cells had increased up to 
93 cells/HPF, and the IgG4/IgG ratio was 42%. There was no 
evidence of malignancy in surgical pathology. 

Clinical outcome
Serum IgG4 measurement and a systemic examination were not 
conducted since the patient was transferred to another clinic fol-
lowing surgery.

Case 3
Clinical presentation
A 76-year-old woman visited our clinic with a palpable neck 
mass without pain. Her serum TSH and fT4 levels were 0.09 
mIU/L and 2.0 ng/dL, respectively. TPOAb and TgAb were 
negative.

Radiology
Neck US revealed a solid, irregular-shaped hypoechoic mass 
with a maximal right lobar diameter of 2.0 cm (Fig. 2A, B). 

Pathology
The CNB pathology revealed lymphocytic thyroiditis with focal 
granulomatous thyroiditis features, interfollicular fibrosis, and 
increased IgG4-positive plasma cells (up to 63 cells/HPF) with 
an IgG4/IgG ratio of 35%, suggesting IgG4-related HT (Fig. 
2C-E). The serum IgG4 level had increased to 107 mg/dL. 

Treatment and clinical outcome
To evaluate the possible presence of systemic disease, we per-
formed neck, chest, and abdominal-pelvic CT; there was no evi-
dence of other organ involvement. She received L-thyroxine re-
placement therapy due to hypothyroidism during follow-up. 
Steroid or surgical treatments were considered should the thy-
roid nodule become larger. 

Case 4 
Clinical presentation
A 72-year-old man was referred to our clinic with a thyroid nod-
ule identified during a routine health examination. His serum 
TSH and fT4 levels were 0.04 mIU/L and 3.73 ng/dL, respec-
tively, indicating thyrotoxicosis. 

Radiology
A thyroid scan revealed decreased technetium uptake. A poorly 
defined and irregularly shaped 3.4-cm hypoechoic nodule with 
macrocalcification was identified on neck US (Fig. 2F, G). 

Pathology
CNB-based pathology revealed a dense sclerotic inflammatory 
lesion with marked thyroid follicular atrophy and increased 
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IgG4-staining plasma cells up to 75/HPF with an IgG4/IgG ra-
tio of 37%, suggesting IgG4-related RT (Fig. 2H-J). The serum 
IgG4 level had increased to 91 mg/dL. 

Treatment and clinical outcome
There was no evidence of other organ involvement in a systemic 
evaluation. Four months after the thyrotoxicosis phase, we start-
ed L-thyroxine therapy for the newly developed hypothyroid-
ism. Currently, the patient is being followed up with thyroid 
function tests and US without steroids or surgery.

Case 5 
Clinical presentation
A 66-year-old woman visited our clinic with general weakness. 
Her serum TSH and fT4 levels were 12.5 mIU/L and 1.1 ng/dL, 
respectively, indicating subclinical hypothyroidism. 

Radiology
Neck US revealed a solid, irregularly shaped hypoechoic mass 
(Fig. 2K, L).

Pathology
CNB-based pathology revealed a dense sclerotic inflammatory 
lesion with increased IgG4-positive cells (up to 54 cells/HPF) 
with an IgG4/IgG ratio of 21%, suggesting IgG4-related HT 
(Fig. 2M-O). 

Treatment and clinical outcome
The serum IgG4 level had increased to 1,070 mg/dL, with mul-
tiple enlarged mesenteric lymph nodes on abdominal-pelvic CT, 
necessitating follow-up. She is being treated with L-thyroxine 
and followed with neck US, and is under consideration for ste-
roid treatment in case of deterioration. 

DISCUSSION

IgG4-related HT 
We presented three cases (cases 1, 3, and 5) of IgG4-related HT 
in this study. Autoantibodies and serum IgG4 had increased in 
two patients (cases 1 and 5). One patient underwent total thy-
roidectomy for progressive goiter, and two patients were being 
treated with L-thyroxine and closely followed up. We found 

Fig. 2. Thyroid ultrasonography (US) shows a solid, irregular-shaped hypoechoic mass: transverse view (A), longitudinal view (B). Core 
needle biopsy (CNB) revealing interfollicular fibrosis (C: H&E stain, ×100), dense lymphoplasmacytic infiltration (D: H&E stain, ×200), 
and immunoglobulin G4 (IgG4)-positive plasma cells increased up to 63/high power fields (E: IgG4 stain, ×200). Thyroid US showing an 
irregular-shaped hypoechoic nodule with macrocalcification: transverse view (F), longitudinal view (G). Dense interlobar stromal fibrosis 
and atrophy of thyroid follicles are identified on CNB (H: H&E stain, ×100). In addition, there is substantial IgG4-positive plasma cell in-
filtration with the destruction of thyroid follicles in the CNB specimen (I: H&E stain, ×200; J: IgG4 stain, ×200). Thyroid US showing a 
solid, irregular-shaped hypoechoic lesion: transverse view (K), longitudinal view (L). CNB reveals a dense sclerotic inflammatory lesion 
(M: H&E stain, ×100; N: H&E stain, ×200) with IgG4-positive plasma cells (O: IgG4 stain, ×200).
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nine studies in the literature on IgG4-related HT from several 
countries (Table 2) [11,13-16,26-29]. Most of the early research 
began in Japan, and the authors proposed the new term “IgG4 
thyroiditis” [11,13,26]. Based on the immunohistochemical 
staining pattern for IgG4 on surgical pathology, IgG4 thyroiditis 
can be sub-classified as distinct from HT, with a more severe 
lymphoplasmacytic infiltration, dense fibrosis, and marked fol-
licular cell degeneration [11]. In 2012, the same group per-
formed a larger study including 105 patients with HT; 28 had 
IgG4 thyroiditis and 77 had non-IgG4 thyroiditis [13]. They ex-
tended the previous histopathological findings by describing the 
pattern of stromal fibrosis. IgG4 thyroiditis was significantly as-
sociated with the presence of predominant interfollicular fibro-
sis, whereas non-IgG4 thyroiditis was characterized by predom-
inant interlobular fibrosis [13]. The prevalence of IgG4 thyroid-
itis in all HT patients ranged from 12.6% to 38.5% in several 
studies using surgical specimen databases. The discrepancies 
between Europe and Asia might be explained by genetic, di-
etary, and geographic differences [23]. Furthermore, one reason 
might be the histological criteria for the diagnosis of IgG4 thy-
roiditis [8,15]. In contrast to these studies, which used surgical 
specimens as the data source, two studies that screened serum 
total IgG levels in patients with HT diagnosed with IgG4 thy-
roiditis based on the serum criterion (IgG4 >135 mg/dL) 
showed lower prevalence (4.0% to 5.3%) [27,28,30]. In these 
two studies using serological databases, five and six patients 
were diagnosed with IgG4 thyroiditis, one and two of whom 
were confirmed by biopsy, respectively [27,28].

Since IgG4 thyroiditis began to emerge as a new clinicopath-

ological entity, subsequent studies were reported to investigate 
the further meaning of this sub-classification, including the se-
rum IgG4 level. Unlike the earlier study by Li et al. [26], Zhang 
et al. [16], and Raess et al. [29] reported that there were no sig-
nificant differences in serum total IgG and IgG4 levels between 
the IgG4 thyroiditis and non-IgG4 thyroiditis groups. Further-
more, other studies reported that only 4.0% to 5.3% of patients 
with HT were diagnosed with IgG4 thyroiditis based on the se-
rum criterion [2,27,28]. These findings suggest that serum IgG 
and IgG4 levels were neither necessary nor adequate for the di-
agnosis of IgG4 thyroiditis. If additional criteria are met, “prob-
able” IgG4-RTD can be diagnosed without serum IgG4 eleva-
tion according to the latest diagnostic criteria [22]. This is also 
supported by our study, which showed that serum IgG4 levels 
were elevated in two of three patients. However, the levels of 
IgG4 binding to specific thyroid antigens, such as TPOAb and 
TgAb, were significantly higher in the IgG4 thyroiditis group 
[16]. Thus, these markers, including TPOAb IgG4 and TgAb 
IgG4, might be helpful for differentiating the diagnosis. 

In addition to histopathological findings, Li et al. [26] report-
ed distinct clinical and ultrasonographic features between IgG4 
thyroiditis and non-IgG4 thyroiditis. Compared with patients 
with non-IgG4 thyroiditis, patients with IgG4 thyroiditis were 
more likely to be younger and male, and showed more rapid 
progress, more subclinical hypothyroidism than euthyroidism, 
more diffuse low echogenicity, and higher levels of circulating 
antibodies [26]. These clinical features had some degree of dis-
crepancy in other studies. In terms of age, Zhang et al. [16] and 
Jokisch et al. [15] also reported that patients with IgG4 thyroid-

Table 2. Summary of Previously Reported Cases of IgG4 Hashimoto Thyroiditis

Study Year Country Study design Data source
Prevalence 

(IgG4 thyroiditis/ 
total HT)

Sex, F/M 
(F proportion) Age, yr

Li et al. [11] 2009 Japan Retrospective Surgical specimens 5/13 (38.5) 4/1 (80) 56±19

Li et al. [26] 2010 Japan Retrospective Surgical specimens 19/70 (27.1) 14/5 (73.7) 53±10

Li et al. [13] 2012 Japan Retrospective Surgical specimens 28/105 (27.7) 21/7 (75) 52±10

Zhang et al. [16] 2014 China Retrospective Surgical specimens 12/53 (22.6) 11/1 (91.7) 43±19

Kawashima et al. [27] 2014 Japan Prospective Serological data 5/94 (5.3) 5/0 (100) 58±15

Takeshima et al. [28] 2015 Japan Prospective Serological data 6/149 (4.0) 3/3 (50) 74±7

Raess et al. [29] 2015 USA Retrospective Surgical specimens 8/23 (34.8) NA NA

Jokisch et al. [15] 2016 Germany Retrospective Surgical specimens 24/191 (12.6) 11/1 (91.7) 42±15

Zhao et al. [14] 2018 Singapore Case report Surgical specimens - 1/0 (100) 47

Values are expressed as number (%) or mean±standard deviation.
IgG4, immunoglobulin G4; HT, Hashimoto thyroiditis; NA, not available. 



Jin M, et al.

318 www.e-enm.org Copyright © 2022 Korean Endocrine Society

itis were significantly younger than patients with non-IgG4 thy-
roiditis. However, this was not confirmed in the study by 
Takeshima et al. [28]. This may have resulted from the low 
prevalence of disease and regional differences. In general, ac-
cording to previous studies, the mean age of patients with IgG4 
thyroiditis was 42 to 74 years, with middle-aged men being typ-
ically affected (Table 2). Although a lower female-to-male ratio 
is a well-established finding in IgG4-related HT compared to 
non-IgG4 thyroiditis, 50% to 100% of patients diagnosed with 
IgG4 thyroiditis were women (Table 2). Despite its small num-
bers, our study revealed a comparable patient profile. 

Fibrous variant of HT 
FVHT is a rare form of HT, accounting for 10% of patients with 
HT [31]. The main histopathological feature of FVHT is marked 
fibrous replacement of more than one-third of the thyroid paren-
chyma [31]. Thus, it is characterized by severe constrictive 
symptoms and a very firm thyroid gland with rapid enlarge-
ment. Deshpande et al. [32] first proposed that FVHT belongs 
to the spectrum of IgG4-RTD in 2012. These authors evaluated 
28 cases of HT and nine cases of FVHT and found that com-
pared to typical HT, FVHT showed a significantly higher IgG4-
positive cell count, IgG4/IgG ratio, and hypothyroidism. The 
median age of the nine patients was 50 years, and one of them 
was male. Due to the rarity of the disease and the small numbers 
of the current study, we were unable to present an FVHT case in 

this study. More research is needed in the future. 

IgG4-related RT
RT is a rare form of chronic thyroiditis that characteristically 
extends through surrounding tissues with a prevalence of 1.06 
cases per 100,000 patients [33]. Although the precise etiology 
of this disease remains unknown, in some cases it has been con-
sidered as the thyroid manifestation of multifocal fibrosis in 
combination with other fibrotic disorders. In 2010, Dahlgren et 
al. [7] reported surplus IgG4 plasma cells in three cases of RT 
surgical specimens, and they suggested that RT was a part of the 
IgG4-related systemic disease spectrum. A few case studies 
have evaluated RT in the literature, including a recent systemat-
ic review, as briefly presented in Table 3 [7,24,34-40]. The 
mean age of the 24 patients was 42 years (range, 21 to 81) and 
most (78.9%) were women (Table 3). Typically, hypothyroid-
ism is not described in RT, and only 33% of the patients had hy-
pothyroidism. We presented two cases (case 2 and 4) of IgG4-
related RT in this study. Both of these patients were men and 
developed hypothyroidism. As RT is a rare disease, there have 
been neither treatment guidelines nor large prospective studies. 
Based on these studies, multiple treatment approaches for RT, 
including systemic steroids, tamoxifen, and thyroidectomy have 
been used [39]. Glucocorticoids are still the mainstay of therapy, 
and surgical management is administered when a histopatho-
logical diagnostic confirmation is needed or when acute com-

Table 3. Summary of Previously Reported Cases of IgG4-Related Riedel Thyroiditis

Study Year Country No. of cases Sex, F/M 
(F proportion) Age, yr Hypothyroidism Glucocorticoid/

thyroidectomy

Dahlgren et al. [7] 2010 USA 3 3/0 (100) 39, 43, 37 2 1/2

Pusztaszeri et al. [34] 2012 Switzerland 1 1/0 (100) 57 0 0/1

Camerselle-Teijeiro et al. [35] 2014 Spain 1 1/0 (100) 39 0 0/1

Takeshima et al. [36] 2015 Japan 2 1/1 (50) 31, 27 0 1/1

Lee et al. [17] 2016 Korea 1 1/0 (100) 35 1 1/1a

Stan et al. [37] 2017 USA 5b NA NA NA 0/5

Simoes et al. [38] 2018 Brazil 1 1/0 (100) 40 1 1/0

Falhammar et al. [39] 2018 Sweden 3c 2/1 (66.7) 81, 35, 25 2 2/1a

Blanco et al. [40] 2019 Colombia 2 1/1 (50) 38, 56 1 0/2

Yu et al. [24] 2021 China 5 4/1 (80) 33, 56, 34, 45, 54 0 3/2

Total 24 15/4 (78.9) 42±13 7 (36.8) 9/16

Values are expressed as number (%) or mean±standard deviation.
IgG4, immunoglobulin G4; NA, not available.
aOne patient received both glucocorticoid treatment and thyroidectomy; bOf six cases of Riedel’s thyroiditis (RT), five had IgG4-related RT; cOf six cases 
of RT, three had tissue IgG4 immunostaining.



IgG4-Related Thyroid Disease 

Copyright © 2022 Korean Endocrine Society www.e-enm.org 319

pressive symptoms exist. In the current case series, one patient 
underwent total thyroidectomy to rule out malignancy; however, 
the other one is being followed up with thyroid function tests 
and US without steroid treatment or surgery. Additionally, 
IgG4-related RT was linked with other fibrosclerotic diseases; 
thus, a systemic work-up for other organs is important. 

Both FVHT and RT are characterized by destruction of the 
thyroid architecture by stromal fibrosis, which blurs the differ-
ential diagnosis. Most importantly, FVHT is typically limited to 
the thyroid without extracapsular extension, unlike RT [8,41]. 
RT is also associated with lower thyroid antibody titers, the 
more frequent presence of autoimmune disease, and diminished 
Doppler flow on US compared to FVHT [2,41]. 

IgG4-related GD
Since the first case of a patient with GD whose histological and 
serological findings indicated IgG4-RTD, studies on the rela-
tionship between GD and IgG4 have been actively conducted 
[42]. A subset of patients with GD have elevated serum IgG4 
levels, which have been reported to be associated with thyroid 
eye disease (TED). As summarized in Table 4, the prevalence of 
elevated serum IgG4 ranges from 6.4% to 23.1% [25,43-50]. 
These patients were older at diagnosis and responded excellent-
ly to anti-thyroid drug therapy [23,43,46]. These studies report-
ed that the prevalence of TED in patients with IgG4-related GD 
was as high as 37.5% to 100%. Furthermore, Yu et al. [48] re-
ported that serum IgG4 levels were associated with the severity 
of TED. However, these studies focused on the relationship be-
tween serum IgG4 and GD, rather than histological confirma-

tion, and the criteria for serum IgG4 elevation were varied. 
Therefore, the role of IgG4 in GD needs to be validated in the 
future. As with FVHT, we were unable to include IgG4-related 
GD patients in this study.

Diagnosis of IgG4-RTD 
IgG4-RTD includes a heterogeneous spectrum of disease fea-
tures; therefore, the approach to treating this disease may be 
complex. The recently proposed criteria by the Japan Endocrine 
Society comprise five items: (1) enlargement of the thyroid, (2) 
hypoechoic lesions in the thyroid evidenced by US, (3) elevated 
serum IgG4 levels, (4) histopathological findings in the thyroid 
lesion, and (5) the involvement of other organs [22]. The diag-
nosis is categorized as “definitive,” “probable,” or “possible” 
based on the degree to which the above five items are present. 

Because histological features are the mainstay of the diagno-
sis, physicians’ decision to perform a biopsy with additional 
IgG4 immunostaining is most important for the early diagnosis 
of IgG4-RTD. Based on our experience and the literature re-
view, enlargement of the thyroid lobe with hypoechoic lesions 
on US and combined thyroid dysfunction might be important 
factors. In our study, we did not diagnose the first two patients 
with IgG4-RTD by CNB because we did not perform IgG4 im-
munostaining. However, we performed CNB with immunos-
taining of IgG4 in the three more recent clinically suspected 
cases. Because IgG4-RTD is a medically treatable disease, an 
early diagnosis might reduce unnecessary surgery and subse-
quent complications. 

Another issue is the technique of performing CNB in IgG4-

Table 4. Summary of Previously Reported Cases of IgG4-Related Graves’ Disease.

Study Year Country Study design
Prevalence of 
elevated IgG4 

in GD

Sex, F/M 
(F proportion) Age, yr

Prevalence of TED 
in the GD group with 

elevated IgG4 

Takeshima et al. [43] 2014 Japan Prospective 7/109 (6.4) 6/1 55±6 3/7 (42.9)

Bozkirli et al. [44] 2015 Turkey Cross-sectional 15/65 (23.1) NA NA 12/15 (80)

Sy et al. [45]a 2016 USA Case series 2/24 (8.3)b 2/0 (100) 44±16 24/24 (100) 

Torimoto et al. [46] 2017 Japan Cross-sectional 5/72 (6.9) 1/4 (20) 43±19 NA

Martin et al. [47] 2017 Romania Prospective 8/80 (10) 5/3 (62.5) 39±15 3/8 (37.5)

Yu et al. [48] 2017 Korea Case-control 6/64 (9.4) 4/2 (66.7) 32±10 6/6 (100)

Hiratsuka et al. [49]a 2018 Japan Longitudinal 2/28 (7.1)b 2/0 (100) 66, 70 1/2 (50)

Luo et al. [50] 2020 China Case-control 8/57 (14.0)a 6/1 (85.7) 51±13 57/57 (100) 

Values are expressed as number (%) or mean±standard deviation.
IgG4, immunoglobulin G4; GD, Graves’ disease; TED, thyroid eye disease; NA, not available. 
aThese two studies were conducted in patients with TED; bPrevalence of elevated IgG4 in GD patients with TED. 
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RTD. The lesion in IgG4-RTD is particularly hard; thus, insert-
ing the core needle into the lesion is challenging and needs cau-
tion. When the stylet of the core needle and the cutting cannula 
are fired, the needle recoils. The recoil must be minimized to 
collect an accurate sample and to minimize damage to the sur-
rounding structures. 

It is currently impossible to assess the prevalence of IgG4-
RTD in Korea, because only a few cases have recently begun to 
be diagnosed. In addition, the treatment of patients (three out of 
five) in this study was not substantially different from the exist-
ing treatment of non-IgG4-RTD. However, it cannot be as-
sumed that the findings are of little clinical significance for 
these reasons. Due to a lack of awareness and suspicion of this 
disease, IgG4-RTD might be underdiagnosed. In this study, two 
patients underwent surgery before the diagnosis of IgG4-RTD, 
and three cases were diagnosed in a single year thereafter. 
Therefore, we expect awareness and suspicion of this disease 
entity will lead to more diagnoses and an improved understand-
ing of the disease. Furthermore, the prognosis and treatment 
will be evaluated accurately through longer follow-up. 

Conclusion 
This study describes the first case series of IgG4-RTD in Korea 
and reviews the current knowledge of IgG4-RTD. The early di-
agnosis of IgG4-RTD requires clinical features combined with 
serology and histological features with IgG4 immunostaining. 
We expect further research that will lead to a deeper understand-
ing of IgG4-RTD in Korea. 
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