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Unilateral Grave’s Disease: 
A Rare Variant

CASE REPORT
A 35-year-old female presented with symptoms and signs 
suggestive of thyrotoxicosis which included fatigue, heat 
intolerance, palpitation, weight loss and tremors for the past 2 
to 3 weeks. The palpation of thyroid gland revealed non-tender, 
diffuse enlargement of left thyroid lobe with no definite nodules. 
Right lobe was normally palpable with no apparent increase in 
size. There were no eye signs and skin lesions. There was no family 
history of thyroid diseases. Her thyroid function tests revealed high 
T3 (6.56 nmol/L), high T4 (252.2 nmol/L), and an undetectable 
TSH (<0.01 mIU/L). Serum thyroid receptor antibodies (TRAbs, 
2.4 IU/L, normal <1 U/L) and Anti-Thyroperoxidase Antibodies (Anti-
TPO) (132 IU/mL, normal <35 IU/mL) were positive. The ultrasound 
neck showed non-nodular, enlarged, and heterogeneous left 
lobe, whereas right lobe of thyroid gland appeared homogeneous 
[Table/Fig-1]. The Tc99m thyroid scan showed enlarged left lobe 
of thyroid gland with uniform uptake. There was no uptake in the 
normal-sized right lobe [Table/Fig-2]. These findings supported 
the diagnosis of unilateral GD involving left thyroid lobe. The 
patient was started on methimazole (10 mg twice daily) and 
propranolol (10 mg twice daily). At four-week follow-up, she 
reported significant clinical improvement. Her thyroid function 
tests showed normal T3 (1.81 nmol/L), normal T4 (109.7 nmol/L), 
low TSH (0.217 mIU/L). The patient went into remission after 
10 months of anti-thyroid therapy.

scan reveals bilateral diffuse uptake of radioisotopes. However, 
involvement of unilateral lobe in a bilobar thyroid gland is rare. Few 
cases of unilateral goitre in patients with GD due to hemi-agenesis of 
either lobe of thyroid gland have been published in the literature [3-6]. 
Only 13 cases of GD with unilateral involvement of bilobar thyroid 
gland have been reported so far [Table/Fig-3] [7-17]. Right thyroid 
lobe was involved in 11 cases [7-12,14-16] whereas only two patients 
had left lobe involvement [13,17].

Unilateral GD, not due to thyroid hemi-agenesis, is very rare. In 1993, 
Sakata S et al., reported two cases of right sided unilateral GD for the 
first time [7]. TRAbs were negative initially but were tested positive 
later on. These patients underwent right hemi-thyroidectomy and 
later on developed thyrotoxicosis due to left lobe hyperfunction and 
required methimazole.

In all case reports [8-17], the patients were diagnosed to have 
unilateral GD on the basis of clinical presentation, physical 
examination, positive thyroid antibodies and imaging. The 
ultrasound showed enlarged involved lobe with heterogenous 
echogenicity, whereas doppler study showed hypervascularity 
of the involved lobe. Scintigraphy (99Tc/RAIU) revealed uniform 
uptake of radioisotope in the involved thyroid lobe. The diagnosis 
of unilateral GD was further confirmed by the presence of TRAbs 
and Anti-TPO antibodies.

Scott M et al., evaluated Automated Electrochemiluminescence 
Immunoassay (ECLIA) in clinical routine and compared it with 
established TRAb assays among 508 GD, 381 other patients with 
established thyroid disorders and 446 normal controls [18]. The 
highest sensitivity (99%) and specificity (99%) was seen at a cut-
off level of 1.75 IU/L. Here, the calculated positive predictive value 
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ABSTRACT
Grave’s Disease (GD), an autoimmune disorder, usually presents as diffuse goitre with involvement of both lobes of the thyroid 
gland. It is characterised by hyperthyroidism, ophthalmopathy and rarely dermopathy. Involvement of eyes can be unilateral or 
bilateral, but unilateral involvement of a lobe in a bilobar thyroid gland is very rare. Only 13 cases of unilateral GD have been 
reported so far. This entity may be missed quite often for thyroid hemiagenesis or hyperfunctioning thyroid nodule. Here, authors 
present a case of unilateral thyroid lobe involvement in a patient of GD.

[Table/Fig-1]: Ultrasound of thyroid gland with Unilateral GD.

DISCUSSION
Grave’s Disease (GD) is characterised by hyperthyroidism, 
ophthalmopathy and rarely dermopathy. The pathogenesis of GD 
involves stimulation of both lobes of thyroid gland by TRAbs, leading 
to thyrotoxicosis. Grave’s ophthalmopathy occurs in 25-50% patients. 
The involvement of eyes can be unilateral or bilateral [1,2]. Thyroid 

[Table/Fig-2]: A 99m Tc thyroid scan of patient with unilateral GD involving left lobe.
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include presence of clinical features like fever, pain in thyroid area 
and elevated acute phase reactants [21].

CONCLUSION
Unilateral GD of the thyroid gland is very rare, and its aetiology 
remains unclear. The presence of TRAbs, unilateral diffuse 
radioisotope uptake and non-nodular inhomogeneous echogenicity 
on ultrasound points to its diagnosis. Therefore, a diagnosis of 
unilateral GD should be kept in mind when thyroid scan shows 
unilateral uptake of radioisotope in a thyrotoxic patient. The 
treatment should be targeted at both lobes. If required, total 
thyroidectomy rather than hemithyroidectomy should be the 
surgical treatment.
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was 95% and negative predictive value was 100%. Applying the 
ROC plot-derived cut-off of 1.75 IU/l, sensitivity for newly diagnosed 
GD patients. TRAb positivity within the group of newly diagnosed 
GD patients was 97%, which was in accordance to the sum of 
different non-automated porcine TSH receptor-based assays with 
a sensitivity of 94%. The TRAb level (2.4 IU/L) in the present patient 
was suggestive of unilateral GD.

Left lobe is not commonly involved in patients, two out of thirteen 
cases were reported in the literature [Table/Fig-3]. The present 
patient is the third case with left lobe involvement. The exact 
cause of unilateral lobe involvement in GD is not known. Bolognasi 
M and  Rossi R, proposed that it may be due to larger size of 
right lobe and because this lobe is more frequently affected by 
nodular and non-nodular conditions [10]. As both thyroid lobes 
are exposed to TRAbs, usually both lobes are involved in GD. 
Several other explanations have been put forth like it may be due 
to chance or may be due to pre-existing structural or functional 
changes due to congenital (separate lymphatic drainage) or 
acquired factors (previous viral inflammation in the silent lobe) 
[7]. The presence of chronic thyroiditis or silent thyroiditis 
in uninvolved lobe may be a possibility, but these lesions 
involve both lobes usually. Muller Gartner HW et al., proposed 
existence of functional heterogeneity in GD tissue which causes 
resistance to stimulating immunoglobulins [19]. Sodium/Iodine 
Symporter (NIS), located on basolateral membrane of thyroid 
follicle, mediate iodine transport [20]. In GD, there is abundant 
NIS immuno-reactivity suggestive of diffuse uptake of iodide. 
Local suppression of NIS gene expression and function may be 
responsible for the development of impaired radioisotope uptake 
by thyroid tissue is another possible explanation [12].

The authors propose that unilateral to bilateral involvement of the 
thyroid gland may be natural history of GD. The time duration 
from unilateral to bilateral progression may be very small. Hence, 
very few cases of GD with unilateral involvement are diagnosed. 
Due to some anatomical difference among the thyroid lobes or 
may be due to infection, the unilateral to bilateral progression 
may be slow in some cases and hence unilateral GD can be 
picked up.

The differential diagnosis of unilateral GD includes hyperfunctioning 
thyroid nodule involving one lobe and hemi-agenesis of thyroid 
lobe, both of which can be easily diagnosed on ultrasound. 
Another possibility includes unilateral Subacute Thyroiditis (SAT). 
The differentiating feature between unilateral SAT and unilateral GD 

Case Age (y) Sex
lobe 

involved
TrAb/Anti-

TPo Ab
Scintigraphy (Tc/rAIu uptake) uSg/doppler thyroid gland Treatment

reference 
no.

1. 55 F Right -/+ Diffuse uptake right lobe Enlarged rt lobe, low echogenecity Surg/MMZ [7]

2. 61 F Right -/+ Diffuse uptake right lobe Non-nodular, homogeneous Surg/MMZ [7]

3. 31 F Right +/+
Enlarged right lobe, uptake 
homogeneous

Non-nodular rt lobe, echogenicity homogeneous MMZ [8]

4. 33 F Right +/+ Increased uptake right lobe Rt lobe enlarged inhomogeneous echogenecity MMZ [9]

5. 39 M Right +/+ Increased uptake right lobe Non-nodular non-homogeneous pattern MMZ [10]

6. 23 M Right +/- Diffuse uptake right lobe Heterogeneous echogenecity rt lobe PTU [11]

7. 49 F Right -/- Homogeneous uptake right lobe Heterogeneous parenchyma Anti thyroid drugs [11]

8. 63 M Right NA/+
Enlarged right lobe, uptake 
homogeneous

Rt lobe enlarged, coarse texture, no nodules N.A. [12]

9. 48 F Left +/+ Lt lobe uniform increased activity Non-nodular heterogeneous lt lobe RAI ablation [13]

10. 40 M Right NA/+ Diffuse uptake right lobe Rt lobe, Non-nodular, enlarged heterogeneous Anti-thyroid therapy [14]

11. 18 F Right +/+ Increased uptake right lobe Enlarged rt lobe heterogeneous MMZ [15]

12. 42 F Right +/+ Uniform unilateral uptake Hypervascular, non-homogeneous, enlarged rt lobe MMZ [16]

13. 44 F Left +/+ Diffuse uptake left lobe Hypervascular, heterogeneous, non-nodular lobe MMZ [17]

[Table/Fig-3]: Summary of all cases of unilateral Grave’s disease published in literature [7-17].
Surg: Surgery; MMZ: Methimazole; PTU: Propylthiouracil; RAI: Radioiodine; NA: Not available
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