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Abstract

We present a 61-year-old Chinese female who had a history of angioinvasive follicular thyroid cancer (FTC) treated with 
total thyroidectomy 16 years ago, without radioactive iodine (RAI) treatment who now presents with de novo pretibial 
myxedema (PTM) followed by active severe Graves’ ophthalmopathy (GO) requiring pulse steroids and radiotherapy.
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INTRODUCTION 

There have been very few reports of extrathyroidal 
manifestations of Graves’ Disease (GD) after a total 
thyroidectomy, without radioactive iodine (RAI) treatment. 
In this case, our patient presented 16 years post total 
thyroidectomy with extrathyroidal manifestations. This 
case underscores the occasional difficulty in diagnosis 
of extrathyroidal manifestations in the absence of 
hyperthyroidism. Furthermore, it emphasizes the point 
that presence of thyroid stimulating hormone receptor 
antibodies (TRAb) are risk factors for extrathyroidal 
manifestations of GD.

CASE 

Our patient is a Chinese female, non-smoker, who 
presented at age 43 years old with an incidental finding 
of a non-obstructive anterior neck mass. A fine needle 
aspiration biopsy was performed on the left thyroid nodule, 
which showed a follicular neoplasm. She proceeded with 
a total thyroidectomy and was found to have a 3.0 x 2.5 
cm minimally invasive FTC with capsular and possible 
angioinvasion (TNM staging T2N0M0, Stage 1). There was 
no histological evidence of hyperplasia or hypertrophy 
of the remaining thyroid follicular cells to suggest 
possible Graves’ disease (GD). The post-operative recovery 
was complicated by secondary hypoparathyroidism. No 
remnant RAI ablation was performed post-operatively.

Her significant medical history included diabetes mellitus, 
hypertension, and hyperlipidemia on treatment. Notably, 
her sister had hyperthyroidism, while her brother had 
hypothyroidism, both likely related to autoimmune thyroid 
disease. There was no family history of thyroid cancer. 
Medications after surgery included levothyroxine (LT4) 
100 mcg on weekdays and 125 mcg on weekends (total 
750 mcg/week), calcitriol 0.25 mcg OD, calcium carbonate 

600 mg on weekdays and 1200 mg on weekends. She 
was subsequently followed up in another institution. 

In May 2016, she consulted a dermatologist for bilateral 
non-resolving, red, swollen, and itchy skin lesions on her 
lower limbs which had been present for a year. Cutaneous 
examination revealed presence of multiple skin-colored 
firm nodules over both shins, ranging in sizes from 1-2 cm 
in diameter. The underlying area was hyperpigmented 
up to mid-shin (Figure 1). This was initially diagnosed 
as eczema by her general practitioner prior to the 
consult. She was treated with multiple rounds of topical 
steroids and emollients without improvement. A left 
shin punch biopsy showed dermal mucinosis, consistent 
with pre-tibial myxedema (PTM). This was treated with 
intralesional steroid injections. There were no nail findings. 
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Figure 1. Images of the patient’s pre-tibial myxedema 
(2018). Multiple skin-colored nodules and hyperpigmented 
plaques with ‘peau d’orange appearance’ over both shins.
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ultrasound for detection of possible local thyroid cancer 
recurrence that might explain the rising Tg levels. We 
acknowledge that Tc-99 scan is unable to detect distant 
follicular thyroid carcinoma metastasis, but the patient had 
stage 1 follicular thyroid carcinoma more than 20 years ago 
with exceptionally good prognosis and the possibility of 
distant metastases at this point was quite low. The patient 
was not keen for RAI WBS despite the rare likelihood 
of GO activation. 

An ovoid, well circumscribed hypoechoic solid lesion (0.9 
x 0.5 x 1.1 cm) at the midline anterior neck and superficial 
to the thyroid cartilage was seen on the Tc-99 thyroid 
scan and ultrasound. This lesion also corresponded to a 
focus of intense tracer uptake on scintigraphy (Figure 3). 
No abnormal cervical lymphadenopathy was seen. An 
ultrasound guided fine needle aspirate of the thyroid lesion 
showed cytology of benign nodular goiter. It is interesting 
that her thyroid stimulating receptor antibody (TRAb) level 
was also elevated at 35.8 IU/L [Normal Range (NR) 0.0-1.5].

Our patient was treated with pulsed intravenous 
methylprednisolone (1g for 3 days) followed by fractionated 
orbital radiation. She showed improvement of her orbital 
congestion and ocular motility function. Her PTM had 
resolved after a course of intralesional steroid injections. 
At her most recent review in 2020, her Tg level had 
decreased to 1.1Ug/L (NR 1.6-50), FT4 was within normal 

In August 2017 (a year after diagnosis of PTM), our patient 
began experiencing intermittent binocular diplopia 
while driving. She also noticed bilateral eye redness and 
itchiness. There was no eye pain, tearing, grittiness or 
photophobia. On examination, she had bilateral periorbital 
swelling with redness, worse on the left, conjunctival 
injection, chemosis, exophthalmos, limitation of eye 
movements in all directions of gaze, especially on abduction 
and elevation bilaterally but without lagophthalmos. 
Computed Tomography (CT) imaging of her orbits showed 
mild bilateral proptosis with medial deviation of the right 
eye globe, enlarged extraocular muscles, increased fat 
stranding, and stretched bilateral optic nerves without 
compression (Figure 2). A diagnosis of active severe GO was 
made (based on EUGOGO classification).1 Prior to seeing 
us, she had been consulting endocrinologists from various 
institutions and was noticed to have fluctuating thyroid 
function results requiring adjustments of her thyroxine 
dosage. During the initial consultation at our institution, 
she was observed to have an increasing thyroglobulin 
(Tg) trend and increasingly deranged thyroid function 
despite reported medication compliance. Her thyroid 
function results from 2010 till her consultation in our 
institution in 2017 are summarized in Table 1. 

We had a thorough discussion with the patient about 
undergoing a radioactive iodine whole body scan (RAI 
WBS) versus a technetium-99 (Tc-99) thyroid scan and 
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Figure 2. CT scan of the orbits at presentation of GO with (A) axial and (B) coronal views (2017). Bilateral proptosis, 
bulky inferior and medial rectus muscles (arrows) with medial deviation of the right eye globe. Optic nerves are stretched 
without compression.
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Table 1. Thyroglobulin (Tg), Anti-Thyroglobulin Antibody (TgAb), free T4 (fT4), thyroid stimulating 
hormone (TSH) trends of the patient after thyroidectomy until her presentation to our institution

Tg
(2.0 – 70.0 ug/L)

TgAb
(0 – 60 u/mL)

fT4
(8.8 – 14.4 pmol/L)

TSH
(0.65 – 3.70 mu/L)

Oral LT4 cumulative 
weekly dose (mcg)

2nd June 2010 <0.17↓ <10 20.9 ↑ 0.159 ↓ 1050
10th Sep 2012 1.0 ↓ <10 23.4 ↑ 0.254 ↓ 875
4th Feb 2013 1.4 ↓ <10 21.9 ↑ 0.147 ↓ 875
20th Mar 2014 1.2 ↓ <10 21.3 ↑ 0.710 700

Tg
(1.6 – 61 ug/L)

TgAb
(0 - 40 u/mL)

fT4
(12 – 22 pmol/L)

TSH
(0.27 – 4.20 mu/L)

Oral LT4 cumulative 
weekly dose (mcg)

8th Jul 2015 2.6 <20 27.3↑ 1.11 ↓ 725
16th Feb 2016 3.0 <20 24.1↑ 5.97 ↑ 725

Tg
(2.0 – 70.0 ug/L)

TgAb
(0 – 60 u/mL)

fT4
(8.8 – 14.4 pmol/L)

TSH
(0.65 – 3.70 mu/L)

PO LT4 cumulative 
weekly dose (mcg)

6th Oct 2017 3.5 <10 18.8 ↑ 4.50 ↑ 750



Nonetheless, a study by Marcocci et al., has shown that 
a near-total thyroidectomy does not modify the course 
of GO.18 There have been previous case reports of GD 
being diagnosed biochemically following thyroidectomy, 
with variable latent time to manifestation (3-120 months, 
median 48 months).11,14–17 It has been postulated that the 
persistence of even minimal residual thyroid can have a 
role in maintaining orbit autoimmune phenomena since 
antigen triggers could originate from minuscule amounts 
of thyroid tissue left behind.18,19 In addition, even though 
evidence suggests that the thyroid gland is a major site 
of TSH receptor antibody synthesis in GD, other sites of 
TRAb synthesis should be considered.20,21 TSH receptors 
are present in both normal and Graves’ orbital tissues. 
Therefore, it is theoretically possible that orbital tissues 
were the sources of the antigen.22 There are data to suggest 
that TSH receptors are likely present in fibroblasts in the 
anterior tibial region, explaining the genesis of the pretibial 
myxedema.23 Some patients with subtotal thyroidectomies 
have had persistent thyroid antibodies postoperatively, 
suggesting that other sites of thyroid autoantibody 
synthesis may also exist.20,21 

There was no co-occurrence of GD and thyroid cancer 
prior to thyroidectomy in our patient since there was no 
biochemical or histological evidence of GD pre-operatively. 
The presence of functional FTC metastasis contributing 
to the development of TRAb leading to extra-thyroidal 
manifestations in our patient is also unlikely since she 
remained euthyroid on thyroxine replacement and Tg 
levels were on a declining trend following treatment of 
her GO. On hindsight, the initial rising Tg trend may be 
related to development of TRAb and may have been 
exacerbated by rising TSH levels possibly attributed to the 
patient occasionally mixing her thyroxine with her meals 
and calcium supplementation. The elevated TSH was 
likely due to drug interactions that affected gastrointestinal 
absorption. The high fT4 could have been due to the erratic 
intake of thyroxine with respect to timing of the blood 
investigations. 

Hence, we postulate that the development of PTM and 
GO in our patient was related to the remnant thyroid 
tissue post total thyroidectomy, which may have 
triggered thyroid autoimmunity, and led to further 
perpetuation of the autoimmune cascade over a long latent 

at 19.4 pmol/L (NR 8.8-14.4), TSH was likewise normal at 
1.46 (0.65-3.70 mU/L), and TRAb was negative. 

DISCUSSION 

There are acknowledged links between GD and thyroid 
cancer, with mechanisms postulated being TSH receptor 
antibodies stimulating thyroid cancer growth over time 
and the direct carcinogenic effects of GD.2–5 In patients 
with GD, a higher incidence of thyroid nodules and cancer 
(2.3 – 46%) has been reported, compared to the general 
population.6–10 There have been cases of concurrent GD 
and metastatic thyroid carcinoma implying that TRAb may 
act as a promoter in the pathogenesis of thyroid cancer.5 
However, a case such as our patient is novel and has not 
been previously been reported in literature, when thyroid 
cancer presents before GD.

Despite having undergone a total thyroidectomy, our 
patient developed extra-thyroidal manifestations of GD. 
Although there have been case reports of euthyroid 
patients without a previous history of hyperthyroidism 
who developed signs of GO,11–13 our patient presented with 
a long latency period of 16 years post total thyroidectomy 
with PTM and GO. There are fewer than 10 cases 
reported in the literature so far of GD developing after 
thyroidectomy for nodules or cancer.14–17 Notably, the 
occurrence of de novo GO in patients with thyroid cancer 
after total thyroidectomy without RAI such as in our 
patient’s case has not been reported. 

Clinical and genetic observations support the concept that 
GO, PTM and Graves’ hyperthyroidism are manifestations 
of the same autoimmune disease.3 It follows, therefore, 
that all components of the clinical triad may stem from 
an immune reaction directed against the same or a 
similar autoantigen.3 The presence of TRAb is central 
to the pathogenesis of all three related entities. The 
complete surgical removal of the thyroid gland should 
theoretically obliterate the risk of development of these 
manifestations since it avoids worsening of thyroid 
humoral autoimmunity by removing thyroid antigens and 
intra-thyroidal autoreactive T lymphocytes.13 However, 
our patient still had evidence of a thyroid remnant, most 
likely arising from the pyramidal lobe that was over-
looked at the time of surgery.
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Figure 3. Tc-99 scintigraphy (A) and thyroid ultrasound (B) in 2017 showed a focus of intense radiotracer uptake at 
the anterior midline neck corresponding to a solid hypoechoic lesion (arrow) superficial to the thyroid cartilage.
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period, with eventual presentation of these extrathyroidal 
manifestations.

CONCLUSION 

We describe an unusual case of a patient who presented 
with severe active GO and PTM 16 years after total 
thyroidectomy for a minimally invasive follicular thyroid 
cancer. We postulate that the presence of remnant thyroid 
tissue post-surgery triggered the development of TRAb 
which led to the severe extra-thyroidal manifestations in 
this patient. Clinicians should be aware of the possible 
occurrence of extra-thyroidal manifestations even after 
total thyroidectomy.
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