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Introduction
Thyroid hemiagenesis is a rare congenital anom-
aly where one thyroid lobe fails to develop. It is
often accompanied by other pathologies like thy-
roglossal duct cysts, thyroid carcinoma, thyroidi-
tis, parathyroid adenoma, toxic adenoma and
Graves’ disease (1). We herein report a case of
thyroid hemiagenesis accompanied by parathy-
roid adenoma and papillary thyroid microcarci-
noma.

Case Report
A 51-year-old woman with a history of Colles frac-
ture presented for the control of bone health. Lab-
oratory examination revealed elevated calcium
level of 10.9 mg/dL, elevated intact parathyroid
hormone (PTH) level of 218 pg/mL, and 24 h uri-
nary calcium excretion at 580 mg/day (Table 1).
She had a T score of -2.5 at the L1-L4 level of
bone mineral densitometry. The patient had a
medical history of thyroid hemiagenesis but was
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Thyroid hemiagenesis is a rare congenital anomaly in which
one thyroid lobe fails to develop. We recently observed a case
of thyroid hemiagenesis accompanied by parathyroid ade-
noma and papillary thyroid microcarcinoma in a 51-years-old
woman. The patient’s serum calcium level was 10.9 mg/dL
and that of intact parathyroid hormone was 218 pg/mL. Alt-
hough she had a history of thyroid hemiagenesis, the patient
was in a euthyroid state without thyroxine replacement.
Thyroid ultrasonography detected no right lobe and four no-
dules of varying sizes in the left thyroid lobe. Tc-99m scin-
tigraphy also demonstrated the absence of the right thyroid
lobe. In addition, MIBI-parathyroid scintigraphy showed a pa-
rathyroid adenoma at the lower pole of the right cervical re-
gion. Based on the diagnosis, parathyroid adenoma excision
and thyroidectomy were performed. Postoperative patholo-
gical diagnosis revealed parathyroid adenoma and papillary
thyroid microcarcinoma in the form of a 0.4 cm sized tumor
in the left thyroid lobe. The coexistence of thyroid hemiage-
nesis, primary hyperparathyroidism, and papillary thyroid
microcarcinoma is truly exceptional and has never been re-
ported in the literature before.
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Tiroid hemiagenezi, bir tiroid lobunun gelişmediği nadir
konjenital anomalidir. Son dönemde paratiroid adenomu
ve papiller tiroid mikrokarsinomunun eşlik ettiği 51 yaşın-
daki kadında tiroid hemiagenezi vakası gözlemlenmiştir.
Hastanın serum kalsiyum düzeyi 10,9 mg/dL, intakt
paratiroid hormon düzeyi 218 pg/mL idi. Tiroid hemiage-
nezi olmasına rağmen tiroksin replasmanı almaksızın
ötiroid konumdaydı. Tiroid ultrasonografi, sağ tiroid lobu-
nun olmadığını ve sol lobda değişen boyutlarda dört no-
dülün olduğunu ortaya koydu. Tc-99m sintigrafi sağ
tiroid lobunun olmadığını doğruladı. Ek olarak,
MIBI-paratiroid sintigrafi sağ servikal bölgenin alt ucunda
paratiroid adenomu olduğunu gösterdi. Tanıya dayalı
olarak, paratiroid adenom eksizyonu ve tiroidektomi
yapıldı. Postoperatif patolojik tanı; paratiroid adenomu ve
sol tiroid lobda 0,4 cm’lik papiller tiroid mikrokarsinomu
olarak geldi. Tiroid hemiagenezi, primer hiperparatiroidi
ve papiller tiroid mikrokarsinom birlikteliği gerçekten sıra
dışı bir durumdur ve daha önce literatürde bildirilmemiş-
tir.
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in a euthyroid state without thyroxine replace-
ment. After primary hyperparathyroidism, she was
diagnosed on the basis of the laboratory tests, and
we performed several imaging studies. Thyroid ul-
trasonography detected no right lobe, four nod-
ules of sizes 1.5x0.9 cm, 1.3x0.7 cm, 0.4x0.2 cm
and 0.5x0.3 cm in the left thyroid lobe, and no
signs of parathyroid adenoma. Tc-99m scintigra-
phy also demonstrated the absence of the right
thyroid lobe (Figure 1), while MIBI-parathyroid
scintigraphy showed parathyroid adenoma at the
lower pole of the right cervical region (Figure 2).
After diagnosing primary hyperparathyroidism
and thyroid hemiagenesis with multiple nodules,
parathyroid adenoma excision and thyroidectomy
were performed. The postoperative pathological
diagnosis revealed a 1.3 cm sized parathyroid
adenoma, a 0.4 cm sized papillary thyroid micro-
carcinoma in the left thyroid lobe, and no lymph
node metastasis. On the day after surgery, PTH
and serum calcium levels were normalized. The
patient’s postoperative course was overall favor-
able and she was discharged on the second day
after surgery.

Discussion
Thyroid hemiagenesis is a rare congenital anom-
aly in which one thyroid lobe fails to develop em-
bryonically. The incidence rate varies across
reports but is estimated to be 0.01%, with three
times as many women are affected as men, and
the left lobe is affected four times more than the
right lobe (1). Ruchala et al. studied 40 cases of
thyroid hemiagenesis (2), and observed left-
sided hemiagenesis in 87.5% of the patients. Our
patient had right lobe hemiagenesis, which is
considered to be relatively rare.
The remaining thyroid lobe can compensate func-
tionally for the missing lobe, resulting in clinically
euthyroid status. Patients with thyroid hemiage-
nesis have significantly higher levels of the thy-

roid growth hormone thyrotropin (TSH) and free
triiodothyroxine (FT3) when compared to people
with normally developed thyroid. Increased FT3
levels may be explained by the increased periph-
eral conversion of thyroxine (T4) to T3. Since the
changes in the hypothalamic-pituitary-thyroid
axis in thyroid hemiagenesis patients results in

PTH: Parathyroid hormone; TSH: Thyroid stimulating hormone.

Preoperative values Reference values

Serum Ca (mg/dL) 10.9 (8.6-10.2)

Serum P (mg/dL) 2.5 (2.7-4.5)

24 h urinary Ca (mg/day) 580 (100-320)

PTH (pg/mL) 218 (15-88)

FT4 (ng/dL) 0.99 (0.93-1.71)

TSH (µIU/mL) 4.1 (0.27-4.2)

Table 1. Preoperative laboratory values of the case.

Figure 1: The image of Tc-99m scintigraphy showing no
uptake of Technetium -99m (Tc) at the right part of
thyroid region pointing out to agenesis of the right lobe.

Figure 2: MIBI-parathyroid scintigraphy showing pa-
rathyroid adenoma image at the lower pole of right cer-
vical region.



higher TSH thresholds, the higher TSH levels ob-
served are usually within normal ranges (2). In
addition, patients with hemiagenesis can display
various thyroid dysfunctions like euthyroidism,
hyperthyroidism, and hypothyroidism (1). One
study reported thyroid hemiagenesis accompa-
nied by Graves’ disease in 40 patients (3).
The available literature reports approximately
350 cases with the diagnosis of thyroid hemiage-
nesis (3), and 56% (195/350) of the cases were
associated with other thyroid disorders including
euthyroid multinodular goiter, Hashimoto thy-
roiditis, congenital hypothyroidism, differentiated
thyroid cancer, and thyroglossal duct cysts. Hy-
pothyroidism and/or Hashimoto thyroiditis are
the most common thyroid disorders accompany-
ing hemiagenesis (3).
Co-existence of hemiagenesis and papillary thy-
roid carcinoma is rare (4,5), with only eight cases
of accompanying differentiated thyroid carcinoma
and one case of medullary thyroid carcinoma re-
ported so far (6). Elevated levels of TSH may lead
to diffuse or nodular goiter and is associated with
an increased risk of neoplastic transformation
(7). In a study by Haymart et al. (8), higher TSH
levels were significantly correlated with an in-
creased risk of thyroid malignancies, more likely
via TSH receptor stimulation. Therefore, individ-
uals with thyroid hemiagenesis that have both
the high prevalence of thyroid nodular diseases
and increased baseline TSH levels are at a higher
risk of developing thyroid neoplasms. Therefore,
thyroid hemiagenesis patients should be fol-
lowed-up closely for monitoring TSH levels and
the possibility of a neoplastic disease.
The association of thyroid hemiagenesis and pri-
mary hyperparathyroidism is very rare. Ferrari et
al. (9) reported that only nine cases of thyroid
hemiagenesis associated with primary hyper-
parathyroidism are known so far, and in six of
those, parathyroid adenoma was present on the
same side as thyroid hemiagenesis. In those ipsi-
lateral cases, adenomas were also observed in the
lower parathyroid glands. In our case, parathyroid
adenoma was present in the lower parathyroid
gland of the thyroid hemiagenesis side.
Although the thyroid and parathyroid glands orig-
inate from the pharyngeal endoderm, they de-
velop into different structures embryonically. The
thyroid diverticulum becomes lobulated and joins
the two lateral anlagen (30% of the gland weight)
originating from the fourth and fifth pharyngeal
pouches during the descent. Parathyroid glands
result from dorsal epithelium of the third and

fourth pharyngeal pouches. The inferior parathy-
roid gland emerging from the third pharyngeal
pouch migrates caudally to lie on the dorsal sur-
face of the inferior aspect of the thyroid glands.
The superior parathyroid gland emerging from the
fourth pharyngeal pouch migrates before it lies on
the dorsal and superior aspect of thyroid gland.
This embryological development might explain
why parathyroid adenomas are present in associ-
ation with thyroid hemiagenesis (9,10).
In our case, primary hyperparathyroidism was di-
agnosed based on clinical and laboratory evaluation.
Histologically parathyroid adenoma was diagnosed
on the right side, and papillary thyroid microcarci-
noma was diagnosed as a coincidental entity.

Conclusion
The coexistence of thyroid hemiagenesis, primary
hyperparathyroidism and thyroid papillary micro-
carcinoma is truly exceptional, and to the best of
our knowledge, has never been reported before
in medical literature.
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