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ABSTRACT	
Two commonest forms of autoimmune thyroid disease (AITD) 
are Graves’ disease (GD) and Hashimoto’s thyroiditis (HT) with 
a diffuse goiter. The nature of goiter apart from clinical presenta-
tion is crucial in the management of AITD. But, the goiter is not 
always diffuse, leading to diagnostic confusion. In this context, 
we conducted a prospective study on the goiter morphology in 
AITD. This is a prospective study conducted in Endocrine Surgery 
department of a teritiary care teaching hospital in South India 
over a period of 1 year. The cohort is a surgical series of 88 cases 
of AITD (GD = 53; HT = 35). Morphology of all the ex vivo speci-
mens were studied, documented and correlated with clinical and 
radiological forms of goiter. Sex ratio was M:F = 74:14. Mean age 
for GD = 30.7 years (17-46) and HT = 38.2 years (31-52). In GD, 
the morphology was diffuse = 34; Unilateral hyperplasia (ULH) = 9; 
atrophic = 4; nodular = 5 and Marine Lenhart syndrome = 1. In HT, 
diffuse = 16; ULH = 10 and nodular goiter = 9. The correlation 
between the radiology and goitrous morphology was statistically 
significant and more concordant than clinico-morphological 
correlation. Autoimmune thyroid disease has heterogenous 
goitrous forms. Macroscopic morphological evaluation of goiter 
complements the clinicoradiological-pathological diagnosis of 
AITD leading to optimal diagnosis, counseling, follow-up. 
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introduction

Graves’ disease (GD) and Hashimoto’s thyroiditis (HT) are 
two of the most frequent thyroid disorders in the communities, 
Worldwide.1-5 Both of them are organ specific autoimmune 
thyroid disease (AITD).6 One of the important clues in the 
definitive diagnosis of AITD is the goiter morphology.  
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Usually, both GD and HT have diffuse goiter due to bilateral 
symmetrical involvement of thyroid gland by the disease 
process.7 But, in 20 to 30% of cases, they may be associated 
with nodules or assymetrical enlargement.8-11 The variability 
in proportion of nodularity depends upon clinical or sono-
graphic methods of evaluation. In a classical case of AITD 
(i.e. with usual clinical presentation, cardinal signs and  
diffuse goiter), the standard diagnostic protocol with imaging 
and serology suffices, but appears to be insufficient in AITD 
with atypical clinical picture and nodular goiters. This leads 
to diagnostic confusion in cases with atypical clinical picture. 
Scanty data exists on the goiter morphology in AITD. To ad-
dress this issue, we conducted a prospective study on goiter 
morphology in AITD with specific emphasis on its clinical 
impact in the management of AITD.

MATERIALs AND METHODS

This is a prospective observational study conducted in the 
Endocrine Surgery department of a tertiary care teaching 
hospital in Southern India. This study included 88 cases  
of AITD, treated surgically between October 2010 to  
September 2011 (12 months). Informed consent was  
obtained from all the subjects. The study complied with 
the international ethical norms according to Helsinki 
Declaration-Ethical Principles for Medical Research Invol-
ving Human Subjects.12 All these cases were clinically and 
biochemically diagnosed. Clinical and radiological features 
were documented. Inclusion criteria was surgically treated 
cases of AITD with histopathological confirmation. Exclu-
sion criteria was cases with malignant nodules in AITD as 
confirmed on ultrasound guided cytopathology for papillary 
thyroid cancer and on histopathology for follicular cancer. 
Indications for surgery in GD were large goiters, drug intole- 
rant or failed or relapsed cases and those with associated 
exophthalmos. Surgical indications in HT were large goiter 
wit compressive symptoms, recurrent painful thyroiditis 
and persistent goiter inspite of thyroxine replacement for 
more than 2 years. 
	 Morphology of all the excised fresh thyroidectomy speci-
men were studied within the operation theater by the opera-
ting surgeon. Macroscopic evaluation of both gross uncut 
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and bisected specimen was done by inspection, palpation and 
were photographed. The findings including measurements 
were recorded in a proforma for each patient. The morpho-
logy of ex vivo goiter specimen was compared with clinical 
and radiological information. The morphological parameters 
examined were: (A) Goiter surface-Diffuse or nodular; (B) 
weight of the ex vivo thyroidectomy specimen; (C) Number of 
nodules-none, solitary or multiple; (D) Demarcation between 
nodule margin and surrounding parenchyma. The goiters 
were bisected in a single plane across both lobes and isthmus. 
Statistical analysis was performed with SPSS software 12.0. 
Descriptive statistics, chi-square test with yates correction 
and Fisher’s exact test were utilized to analyze the data.  
p-value of <0.05 was considered statistically significant. 

RESULTS 

The cohort included 88 cases of AITD-Graves’ disease  
(n = 53) and Hashimoto’s thyroiditis (n = 35). Female to male 
proportion was 74:14. In the cohort, 84/88 cases underwent 
Total thyroidectomy. For GD, the indications for surgery 
were poor drug compliance, complications of antithyroid 
drugs, large goiter and cosmetic reasons. For HT, indications 
were large goiter with pressure effects, persistent goiter, 
fear of malignancy and painful thyroiditis. The commonest 
histopathology was hyperplastic goiter in 60% of GD and 
diffuse Ht in 76% of HT cases. The histopathological details 
are tabulated in Table 1. Frequency distribution of major 

clinical goiter forms is depicted in Table 2. 58.5 and 62% 
were clinically diffuse goiters in GD and HT respectively. 
	 Detailed frequency distribution of morphological, clinical 
and radiological forms of goiter in both GD and HT is shown 
in Table 3. The correlation between clinico-radiological and 
clinicomorphological goitrous forms for GD is graphically 
shown in Table 4. The correlation between morphology and 
clinical forms of goiter was statistically significant, sugges-
tive of discordant findings. This is especially evident in nodu-
lar and diffuse goiters. Between morphology and radiology, 
only nodular forms were discordant with concordance for  
diffuse goiter. The correlation between clinicoradiological and 
clinico-morphological goitrous forms for HT is displayed in  
Table 5. In HT, there was discordance for ULH and nodular 
forms in both clinicomorphologic and clinicoradiological 
correlations as suggested by statistical significance. The 
discordance in goitrous forms was even noted, between uncut 
and bisected specimen on macroscopic ex vivo examination, 
though it was concordant in most of the cases (Fig. 1). This 
was highlighted by finding nodules with distinct demarcation 
from surrounding parenchyma on cut section, in clinically, 
radiologically and intraoperatively diffuse goiters (Fig. 2). 
This discordance was noted in 9 and 8 cases of GD and HT 
respectively. Similarly, discordance of diffuse nature was 
noted on bisected macroscopic examination of clinically 
nodular goiters (Fig. 3) in 13 cases of GD and HT each. 
The mean weight of ex vivo goiter in GD and HT was 37.4 
± 3.2 and 43.3 ± 4.9 gm respectively. Three cases of HT had 
papillary microcarcinoma and none of the cases in GD had 
incidental malignancy. Representative images of atrophic 
and unilobar hyperplasia are shown in Fig. 4. 

DISCUSSION

Amongst the various thyroid disorders, GD and HT are two 
very common conditions, Worldwide.1-5 Both of them are 
organ specific AITD, with a whole gamut of associated auto
immune dermatologic,13 gastrointestinal,14 hematologic,15 
endocrinological associations.3,16 The classical presen- 
tation of Gd is rapid onset of severe hyperthyroidism with 
diffuse goiter and often associated with ophthalmopathy, 

Table 1: Histopathology of thyroid specimen in autoimmune 
thyroid disease

Graves’ disease (GD) Hashimoto’s thyroiditis (HT)
Hyperplastic goiter = 32 HT = 29 
Colloid goiter = 10 HT with colloid nodule = 4 
Adenomatous hyperplasia = 5 HT with follicular adenoma = 2 
Hyperplastic goiter + 
Hashimoto’s disease = 6 

–

Table 2: Major clinical categories of goiter in this study

Morphology of 
goiter 

Graves’ disease 
(GD) N = 53

Hashimoto’s thyroiditis 
(HT) N = 35

Diffuse 31 22
Nodular 18 13 
Nonpalpable 4 –

Table 3: Frequency distribution of clinical, morphologic and radiologic goiter forms of autoimmune thyroid disease

Morphology of goiter Graves’ disease Hashimoto’s thyroiditis* 
Clinical Radiological Clinical Radiological 

Unilobar hyperplasia (ULH)              
(11) (8)* 

7  9 3 5 

Nodular (5) (9)* 18 8 13 14 
Diffuse (32) (18)* 23 31 19 16 
Atrophic (4) 4 4 – – 
Marine lenhart syndrome (MLS)               
(1) 

1 1 – – 

*number of cases pertaining to Hashimoto’s thyroiditis
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This leads to diagnostic confusion in cases with atypical 
clinical picture, especially in nodular goiters. We found 
very scanty emphasis on the goiter morphology of AITD 
in the literature. The knowledge of different morphological 
patterns of goiter can help in accurate diagnosis of AITD. 
This also ensures adequate counseling of patient regarding 
outcome, expectations, associated autoimmune conditions 
and syndromic features like ophthalmopathy, cardiovascular 
status, etc.
	 Though Gd is known as diffuse toxic goiter, the goiter 
is not always diffuse. The nature of goiter can be nodular or 
atrophic. The incidence of nodular goiter was 35% in this 
study. Another instance is marine lenhart syndrome (MLS), 
wherein a solitary toxic nodule may be present within diffuse 

Table 4: Clinicoradiological and clinicomorphological  
correlation in grave’s disease

Morphology Clinical  frequency Radiological 
frequency 

Unilobar 
hyperplasia (ULH) 
(11)     

7 (p-value = 0.09) 9 (p-value = 0.108)

Nodular (5) 18 (p-value = 0.01) 8 (p-value = 0.07)
Diffuse (32)       23 (p-value = 0.04) 31 (p-value = 0.128)
Atrophic (4) 4 NA 4 NA
Marine-Lenhart 
syndrome (MLS) 
(1) 

1 NA 1 NA

Chi-square and Fisher exact tests were employed; NA: Not 
applicable

Table 5: Clinicoradiological and clinicomorphological  
correlation in hashimoto’s thyroiditis

Morphology Clinical  frequency Radiological frequency 
Unilobar 
hyperplasia 
(ULH) (8) 

3 (p-value = 0.132) 5 (p-value = 0.108)

Nodular (9) 22 (p-value = 0.02) 14 (p-value = 0.04)
Diffuse (18) 10 (p-value = 0.01) 16 (p-value = 0.153)

Chi-square and Fisher exact tests were employed

Fig. 1: Concordance between gross uncut (left) and bisected 
(right) ex vivo specimen

Fig. 2: Discordance between uncut diffuse (left) and nodular 
(right) bisected specimen

Fig. 3: Discordance between uncut nodular (left) and diffuse 
(right) bisected specimen

proximal myopathy and rarely dermatoacropathy, usually 
in women between 20 and 40 years. Autoimmunity induced 
by thyrotropin receptor stimulating autoantibodies have 
been implicated in its causation.17 The classical clinical 
picture of HT is repeated attacks of mild or subclinical 
inflammation of thyroid gland manifested by subclinical or 
mild hyperthyroidism followed by a end stage permanent 
hypothyroidism and a variably sized diffuse, firm goiter, 
usually in women between 30 and 50 years.7,18 But, there 
are several atypical clinical presentations, which depends on 
phase of disease, age of the patient, extent of autoimmunity, 
severity of disease, genetics, geography, etc. Moreover, GD 
and HT are often confused for one another in 10 to 20% of 
cases due to overlapping clinical features and similar natural 
histories.19,20 For instance, GD may present with milder  
hyperthyroidism in extremes of age groups,21 apathetic hyper- 
thyroidism in elderly22,23 or as an atrophic goiter.24 HT can 
present with severe thyrotoxicosis, i.e. Hashitoxicosis25 or 
exophthalmos.26,27 Often, GD and HT can be co-existent 
in the same individual. The phenomenon of intermolecular 
signal shift at genetic/molecular level in AITD28 and clinical 
progression of GD in to HT29 have been reported, surfacing 
the debatable hypothesis that GD and HT are spectrum of a 
same disease process.
	 One of the important clues in the definitive diagnosis of 
AITD is the goiter morphology. Both GD and HT usually 
have diffuse goiter due to bilaterally symmetrical involve-
ment of thyroid gland. But, in 24 to 38% of cases they may be 
associated with nodules or asymmetrical enlargement.9,10,30 
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toxic goiter.31 Clinically and radiologically, this springs 
up differential diagnosis with toxic multinodular goiter 
(TMNG), Toxic adenoma or acute stages of thyroiditis. 
Radioisotope scan may not accurately diagnose these aty-
pical cases, as scintiscan and clinical picture are discordant. 
Histopathology of Gd is highly nonspecific, due to lack of 
stringent diagnostic criteria in contrast to conditions such 
as papillary thyroid carcinoma, medullary cancer, HT, etc. 
The routine diagnosis of GD is primarily done on clinical 
basis substantiated by histopathology in operated cases. 
But, the heterogenous morphologic forms of goiter in GD 
are not well documented. In absence of specific cytology 
and histopathology findings, the diagnosis of GD is often 
missed or underdiagnosed, as it is confused with TMNG or 
Toxic adenoma or HT in a surgical series. 
	 Moreover, GD and HT can be co-existent in a goiter his-
topathology as seen in 6 cases of our series. This is usually 
seen as islands of HT interspersed between hyperplastic folli-
cles. The overlap with other conditions and nonspecificity of 
histopathology in GD, is also due to factors, such as stage of 
disease-active or inactive treated state or burnout phase, reac-
tive hyperplasia, colloid content, autoimmune status, folli- 
cular autonomy, degree of hyperplasia and variable clonal 
stimulation within GD. This nonspecific histopathology 
of GD is also highlighted in our study by the pathologist’s 
report of GD cases, showing colloid nodule, hyperplastic 
goiter and adenomatous hyperplasia. It is also known that, 
there is variability in susceptibility of various follicular 
cell clones to stimulatory factors within thyroid gland. 
Multiple genetic factors and HLA status influence thyroid 
goitrogenesis.32,33 This might lead to atypical morphological 
forms like atrophic goiter, asymmetrical hyperplasia. The 
intrathyroidal follicular microenvironment is a complex 
milieu with multiple genetic and environmental factors 
influencing it. This could lead to variability in morpho-

logy, histopathology and natural course of disease. Various 
theories on goitrogenesis based on dietary iodine status,34 
molecular,35 thyrocyte clonality36 emphasize the complex 
etiology of goitrogenesis in the thyroid gland. Moreover, 
nodules may take priority over rest of the parenchyma in 
histopathological evaluation. All the above factors, can lead 
to misdiagnosis or underdiagnosis of AITD. Follow-up and 
counseling are thus compromised, especially with the present 
short stay trends in surgery. 
	 Diffuse goiters were more common in GD compared to 
HT, as seen in 35% compared to 23% respectively, in this 
study. This is probably due to uniform effect of stimulatory 
autoantibodies on the entire thyroid parenchyma in GD. In 
HT, autoimmunity initially causes parenchymal destruction 
followed by compensatory hyperplasia leading to propensity 
for nodule formation. Clinically, goiter characterization and 
differentiation between a true nodule vs pseudonodularity 
and diagnosis of a nodule is inaccurate, with better accu-
racy for larger nodules.37 To obviate this low sensitivity of 
clinical palpation, nodularity was confirmed by cut section 
to differentiate it from pseudonodularity. Sonographi-
cally, pseudonodularity or pseudotumors were described 
as nodular Ht as hypoechoic with ill-defined margins.11,38 
Pseudonodularity can occur due to asymmetrical growth 
secondary to focal hyperplasia or fibrous septa between 
hypertrophic areas and surrounding parenchyma, which are 
confused with true nodularity clinicoradiologically. A true 
nodule has distinct demarcation with surrounding paren-
chyma and capsule surrounding it. This is best seen on cut 
section morphology. 
	 The reason for nodule formation in HT could be, due to 
variable extent of inflammation within the thyroid gland, i.e. 
focal thyroiditis and fibrous variant. Nodule formation can 
occur due to neoplastic component or colloid nodule within 
the gland with HT or GD.10,39,40 Nodular goiter was due to 

Fig. 4: Graves’ disease clinical appearence—Nongoitrous form (left); Unilobar goiter (right) 
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follicular adenoma and colloid nodule in two and four HT 
cases respectively. While, differentiated thyroid cancer can 
co-exist with GD or HT, it was not included in this study 
to avoid bias of malignant nodules. Cases with incidental 
microcarcinoma on histopathology were included as they 
did not alter goiter morphology. 
	 Pertinent factors in developing countries, such as: (1) 
increased prevalence of nodular goiters; (2) frequent inac-
cessibility to scintigraphy facility; (3) frequent inaccessibil-
ity and financial constraints for TSH Ab testing; (4) lack 
of robust diagnostic criteria on histopathology of Gd; (5) 
false positive and false negative scintiscans due to partial 
treatment or stage of disease in natural history of AITD and 
(6) lack of definitive diagnosis before and after surgery in 
many peripheral medical setups, appears to justify the mor-
phologic (Gross and Cut) evaluation as more objective than 
clinical or radiological assessement of goiter to ascertain 
true vs pseudonodularity. But, there is a learning curve for 
morphological assessment and clinician needs to practice it 
routinely to include it in his armamentarium for definitive 
diagnosis of AITD. 

CONCLUSION

1.	 Autoimmune thyroid disease has heterogenous goitrous 
forms. 

2.	 Macroscopic morphological evaluation of goiter comple
ments the clinicoradiological-pathological diagnosis of 
AITD. 

3.	 Knowledge of the morphological variants helps in optimal 
final diagnosis, management and follow-up of AITD.
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