Journal of Clinical and Translational Endocrinology: Case Reports 26 (2022) 100128

Contents lists available at ScienceDirect o3
CLINICAL and
TRANSLATIONAL
ENDOCRINOLOGY

Journal of Clinical and Translational
Endocrinology: Case Reports

journal homepage: www.elsevier.com/locate/jctecasereports.com

Case Reports

Q0D

ELSEVIER

Thyroid hemiagenesis with Graves’ disease: The first reported case
in Lebanon

Mohamad Fleifel >, Dana El Masri ", Andrew El Alam ", Gaby Khoury ©, Nouhad Genadry 4
Kamal Hirbli ”

@ Department of Internal Medicine, Endocrinology and Metabolism Division, American University of Beirut Medical Center, Beirut, Lebanon
Y Department of Internal Medicine — Endocrinology Division — Lebanese American University Medical Center Rizk Hospital, Beirut, Lebanon
¢ Department of Diagnostic Radiology — Family Medical Center, Zgharta, Lebanon

4 Department of Family Medicine — Lebanese American University Medical Center Rizk Hospital, Beirut, Lebanon

ARTICLE INFO ABSTRACT

Keywords:

Thyroid hemiagenesis
Graves’ disease
Methimazole

Background: Thyroid hemiagenesis (TH) is a rare disorder that is usually clinically silent unless associated with
other thyroidal pathologies. We present a case of a TH patient with Graves’ disease (GD). To our knowledge, this
is the first ever case to be reported in Lebanon, and worldwide since 2017.

Case Report: A 45-years-old woman with GD was investigated for persistent anxiety and tremors. Radiological
imaging disclosed the absence of the left thyroid lobe on neck ultrasound along with increased tracer uptake by
the right lobe on the thyroid scan, in keeping with toxic right hemithyroid. This is an extremely rare case of
thyroid hemiagenesis associated with Graves’ disease (THGD).

Discussion: Clinical examination can help in the diagnosis of TH with the palpation of one thyroid lobe in the
presence or absence of an isthmus. However to diagnose THGD, workup requires biochemical testing along with
imaging and scintigraphy to compliment the findings of GD in the present lobe. Follow-up visits are very
important to make sure that the treatment of choice has been effective and that there has not been any relapse.
Conclusion: THGD is a rare form of thyroid disorders that can be misdiagnosed sometimes. The actual patho-
physiology of the disease is still unknown.

Lebanon

1. Introduction and a sinus tachycardia of 100 bpm. Fine tremor of both hands was

noted. Thyroid examination revealed a palpable right lobe, while the left

Thyroid hemiagenesis (TH) is a rare congenital developmental dis-
order. While most cases are considered to be clinically euthyroid, hy-
perthyroidism might also develop. Only 51 cases of TH associated with
Grave’s disease (GD) have been reported. Here we present a case of GD
with unilateral thyroid agenesis.

2. Case report

A 45-years-old woman presented to our endocrinology clinic with a
few months’ history of persistent anxiety and tremors. Such symptoms
were getting worse over the past 2 weeks. She had a medical history of
presumed typical GD, based on unavailable biochemical testing diag-
nosed in a peripheral medical center, and was on methimazole 5 mg and
bisoprolol 2.5 mg, each twice daily.

On physical examination, she had a blood pressure of 120/70 mmHg,

lobe could not be detected. There were neither any cervical lymphade-
nopathies nor a carotid bruit. Eye examination did not show any signs of
ophthalmopathy including lid lag and exophthalmos. She denied any
thyroid surgery or prior radiation therapy to the head and neck region.

Thyroid function tests (TFTs) revealed a serum thyroid-stimulating
hormone (TSH) level of 0.01 pU/mL (0.35-4.94), free thyroxine (FT4)
was 14.17 ng/dL (0.7-1.48), and a free triiodothyronine (FT3) of 5.05
pg/mL (1.71-3.71). Newly-ordered thyrotropin receptor antibody
(TRAb) were 6.1 U/L (>1.5), and antithyroid peroxidase antibody
(TPOAD) was 50 IU/mL (>5.61). On thyroid ultrasonography (US), the
right lobe was hypervascular and mildly enlarged; measuring 17 x 48 x
16 mm with heterogeneous echogenicity (Fig. 1). The left lobe was
missing. The thyroid scintigraphy with 5 mCi Technetium 99mPer-
technetate (99mTc) revealed an increased homogeneous tracer uptake
in the right lobe and isthmus (an estimated uptake 1.9% at 20 minutes)
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Fig. 1. Thyroid ultrasonography showing the presence of the right lobe (blue
arrow) and the isthmus (green arrow). (For interpretation of the references to
colour in this figure legend, the reader is referred to the Web version of
this article.)

with a suppressed background tissue activity (Fig. 2 a and b).

The patient was diagnosed with thyroid hemiagenesis with Graves’
disease (THGD). She had a desire to get pregnant in the near future,
therefore, radioactive iodine ablation was never considered as an op-
tion. In addition, any kind of thyroidectomy or lobectomy was refused
by the patient. She eventually agreed to continuing oral medication and
methimazole 10 mg thrice daily was started. On a follow-up visit
approximately 3 months after the initiation of the improved therapy, the
patient’s tremors ceased and there was a significant decrease in anxiety.
Her heart rate was in the range of mid to high 80s bpm. Requested
follow-up TFTs were not done by the patient. Methimazole was conse-
quently decreased to 5 mg daily based on the clinical improvement and
in avoidance to any possible drug side effects. The patient’s overall
clinical state remained stable on the next visit; however, she was lost to
follow-up for an unknown reason.
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3. Discussion

TH was first reported in 1967 as a benign congenital developmental
disorder. A prevalence between 0.05% and 0.5% and an incidence of
0.05% — 0.07% has definitely left the disorder to be considered relatively
rare [1,2]. Most of the patients with TH are clinically euthyroid, thus
they are easily missed or misdiagnosed. TH might be wrongfully labeled
a result of metastasis of a primary malignancy or as an infiltrative
collateral of other diseases like an amyloid goiter [3]. As for THGD, only
51 cases have been reported thus far in the literature as of 2017 [1,4].
Therefore, an accurate diagnosis of THGD should always be meticu-
lously done as clinicians must always think of alternatively more com-
mon diagnoses like unilateral GD or a single large hyperfunctioning
thyroid nodule. In our patient, THGD was confirmed by the combination
of biochemical testing, thyroid US and scintigraphy.

The TH mean ages vary in terms of men and women with the latter
dominating the overall findings. A female age mean of 36 + 13 years
(8-65) had a wider range when compared to the male age mean of 41 +
17 years (16-65) [5]. The TH female-to-male ratio is 3-5:1, while that of
GD is 6.3:1 respectively [5,6]. Such findings can relate to the relatively
higher prevalence of thyroid disorders in women than men and the more
likely scenario of females presenting for thyroid evaluation. It is still
unknown why TH favors the embryological development of one certain
lobe over the other with the left thyroid lobe usually absent in an
approximate ratio of 3.6:1 (left: right) with around less than half having
a missing isthmus [7]. Such a finding was compatible with our patient
who only had a right lobe and an isthmus. The frequency of thyroid
abnormalities in patients with TH seems to rise with age, which is
probably due to the longer TSH overstimulation of the hemiagenetic
thyroid lobe [5]. Significant increase of autoimmunity has been detected
as well with elevated thyroid autoantibodies (TRAb, TPOAb, and TgAb)
in comparison to a control group. TRAb >1.5IU/1 (n < 1.5) was detected
in 8/40 of patients with TH versus 4/80 in normal subjects (p = 0.019)
[5]. Our patient had significantly elevated TRAb and TPOAb.

The entire pathophysiology of TH is still unknown, yet it has been
postulated that failure of the lateral cellular migration during the
lobulation and descent of the thyroid tissue is one of the reasons behind
such a phenomenon [8]. It has been suggested that a homozygotic
deletion of the certain genes which play a role in thyroid transcriptional
factors’ expression might lead to thyroid dysgenesis. The coexpression of
TTF1, TTF2 and PAX8 has been linked to a vital role in the follicular

Fig. 2. a and bThyroid scintigraphy showing right lobe iodine uptake along with the “hockey stick” sign (red arrow). (For interpretation of the references to colour in

this figure legend, the reader is referred to the Web version of this article.).
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thyroid cellular differentiation in mice; therefore, their mutation might
exhibit findings of TH [9]. This has been overturned by Budney et al.
who showed a lack of mutation in such genes in a 36 patient cohort with
TH [10]. An actual prevalence of familial TH is yet to be determined due
to the asymptomatic presentation of the patients; however, a possible
familial linkage might be present [11]. One study exhibited that
approximately 41% of TH patients had first degree relatives with various
forms of thyroid dysgenesis [12]. Our patient did not have any familial
thyroid disease and the modalities to test for any genetic workup were
not available in Lebanon.

A number of pathological conditions can prevail in the remaining
tissue in association with TH. Such a list ranges from a simple goiter, GD,
and Hashimoto’s thyroiditis, to thyroid carcinoma, adenoma and
possible extrathyroidal findings (i.e. orbital, skin, and nail changes)
[11]. If none of such conditions were to be present, patients would be
clinically asymptomatic. This is because a single thyroid lobe is able to
compensate for clinical euthyroidism [5]. Therefore, as previously
mentioned, TH tends to be diagnosed incidentally on US and scintig-
raphy. A unilateral uptake on scintigraphy on its own cannot rule out
single lobe thyroid disease. The need for an US defines the anatomical
imaging and further reinforces the diagnosis of TH. Our patient had
evident hyperthyroid symptoms on presentation and were further
confirmed biochemically, this made her part of the rare THGD group
since the most common associated TH pathology is Hashimoto’s
thyroiditis [5]. Our patient had a small indentation resembling the
“hockey stick” sign on the 1311 scintiscan, a relatively common finding
of the isthmus in TH [8].

It is indispensable to aim for normal thyroid function in the case of
THGD. Therapy should provide symptomatic relief and a decrease in the
production of thyroid hormone. Using beta-blockers for palpitations is
usually a common modality that clinicians use in hyperthyroidism along
with the direct therapeutic approaches ranging from oral thionamide,
radioiodine ablation, or surgical resection [13]. As reviewed by Canso
et al., 12/29 patients with THGD went with surgery, 11/29 with thio-
namides, and the rest with radioiodine ablation [3]. Our patient was
started on oral treatment by taking into consideration her reproductive
age and refusal of surgical intervention. Such THGD patients should
always be followed-up closely for any possible risk of hypothyroidism or
relapse post remission, as it was reported by Shechner et al. after a 35
years old woman relapsed despite oral therapy over more than 1 year
[14]. There have been some prior cases of TH with Hashimoto’s
thyroiditis that eventually developed GD; one was a 49-yearsold woman
who was on levothyroxine therapy and was diagnosed with GD 2 years
afterwards, and the other was a trisomy-21 girl, a disorder with preva-
lent autoimmunity [15,16]. Such scenarios are relatively rare, but rather
highlight the importance of a follow-up.

4. Conclusion

Rare forms of thyroid disorders can be down to misdiagnosis, as it
was the case with our patient. THGD signifies an important aspect of the
thyroid dysgenesis that, if left unreported, can lead to drastic side effects
in relation to abnormal heart rate and rhythm and consequential cere-
brovascular complications. Future studies should further dwell on the
pathophysiology of TH and the possible causes behind such a disorder to
further validate any genetic component that can be traced back.
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