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Summary

Background: Thyroid hemiagenesis (TH) is a
rare congenital abnormality of the thyroid gland,
characterised by the absence of one lobe.The true
prevalence of this congenital abnormality is not
known because the absence of one thyroid lobe
usually does not cause clinical symptoms by itself.
This study aims to identify the frequency of TH
and associated diseases in outpatients referred to
our clinic for the first time.

Subjects and methods: 6242 outpatients, who
were referred to our thyroid clinic between January
2008 andMarch 2009 and underwent thyroid ultra-
sonography, were retrospectively analysed. For pa-
tients withTH,demographic data, family history of
thyroid disorders, drugs administered, thyroid
function parameters, thyroid autoantibodies were
examined and thyroid sonography was carried out.
Tc99m pertechnetate scintigraphy was performed
to confirm the diagnosis of hemiagenesis and to
rule out coexisting ectopic thyroid tissue.

Results: We identified 10 cases of TH in
6242 outpatients with various thyroid disorders,
8 women and 2 men (ratio 4:1), age 21–63 years,
indicating a prevalence of 0.16%. Associated thy-
roid disease in these patients included: 1 patient
with nodular Graves’ disease, 1 with Hashimoto’s
thyroiditis, 4 with euthyroid nodular goiters and
2 with euthyroid multinodular goiters. Nine pa-
tients were clinically asymptomatic. However, the
patient with nodular Graves’ disease presented
thyrotoxicosis.

Conclusions: TH is a rare congenital anomaly
and prevalence ofTH in thyroid patients is 0.16%.
In our study, the most frequently seen thyroid dis-
ease accompanying thyroid hemiagenesis was
nodular goiter.
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Introduction

Thyroid hemiagenesis (TH) is a rare congen-
ital abnormality of the thyroid gland, character-
ised by the absence of one lobe. The first case of
TH was described in 1866 by Handsfield-Jones
[1]. Since the first report ofTH,many case reports
have been published. Etiology of TH still remains
unclear.The true prevalence of this congenital ab-
normality is not known because the absence of one
thyroid lobe usually does not cause clinical symp-
toms by itself. However, several studies show that

the prevalence of this anomaly was estimated as
0.05–0.2% [2–4]. Although hemiagenesis of the
thyroid gland is a benign condition, most of the
patients reported as having TH had several thy-
roid disorders [5–10].Therefore, lack of awareness
of its existence may lead to an incorrect diagnosis.
This study aims to identify the frequency of TH
and associated diseases in outpatients referred to
our clinic for the first time.

Material and methods

Study design and patients

6242 outpatients, who were referred to our thyroid
clinic between January 2008 and March 2009 and under-
went thyroid ultrasonography, were retrospectively ana-
lysed. The study was approved by the Ethics Committee

of Ankara Numune Training and Research Hospital. TH
was defined as either a total absence or severe hypoplasia
of one thyroid lobe (<1/10th of the normal thyroid lobe
volume).
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For patients with TH, demographic data, family his-
tory of thyroid disorders, drugs administered, thyroid
function parameters [thyroid-stimulating hormone
(TSH), free triiodothyronine (FT3) and free thyroxine
(FT4)], thyroid autoantibodies [anti-thyroperoxidase anti-
body (TPO-Ab) and anti-thyroglobulin antibody (Tg-
Ab)] were examined and thyroid sonography (US) was
carried out. Tc99m pertechnetate scintigraphy was per-
formed to confirm the diagnosis of hemiagenesis and to
rule out coexisting ectopic thyroid. Fine-needle aspiration
biopsy (FNAB), anti-TSH receptor antibody (TR-Ab)
and I-131 radioiodine uptake were also performed. Thy-
roid ultrasonography was performed in first-degree rela-
tives of ten patients with TH.

Laboratory assay

After an overnight fast, blood samples were collected
from all the study subjects for the determination of serum
TSH, FT3, FT4, TR-Ab, TPO-Ab and Tg-Ab levels. Se-
rum TSH, FT3 and FT4 levels were evaluated using an
Abbott Architect 2000 device and the Chemilumines-
cence Microparticle Immunoassay (CMIA) method. Se-
rumTg-Ab andTPO-Ab values were evaluated by immu-
noradiometric assay (IRMA) methods (ICN Pharmaceu-

ticals, USA). TR-Ab auto-antibodies were measured in
patients with the use of a radioreceptor assay (Radim, It-
aly). Normal ranges in our laboratory are as follows: TSH
0.35–4.94 μIU/ml; FT3 1.71–3.71 pg/ml; FT4 0.70–1.48
pg/ml; Tg-Ab <50 IU/ml; TPO-Ab <10 IU/ml and TR-
Ab <9 U/l (9–14 U/l bordeline, >14 U/l positive).

Thyroid ultrasonography

Thyroid ultrasonography was performed and inter-
preted by the same experienced physician, using the same
equipment with a 11MHz linear transducer (Logiq 3 Pro,
GEMedical Systems,WI,USA).The subjects were exam-
ined in the supine position with hyperextended neck. Im-
ages were obtained in the transverse and longitudinal
planes. The length, width, and depth of each lobe were
measured, and the volume was calculated by the mean of
the elliptical shape volume formula (π/6 × length ×
width × depth).

Thyroid scintigraphy

Thyroid scintigraphy was carried out with 99mTc,
10–15 min after administration of 37–90 mBq sodium
pertechnetate.

Results

We identified 10 cases [8 women and 2 men
(ratio 4:1), age 21–63 years] of TH in 6242 outpa-
tients with various thyroid disorders, indicating a
prevalence of 0.16%. Associated thyroid disease in
these patients included 1 nodular Graves’ disease,
1Hashimoto’s thyroiditis, 4 euthyroid nodular goi-
ters and 2 euthyroid multinodular goiters.Two pa-
tients had no underlying thyroid disease. Family
screening of patients with TH were negative. The
general features and accompanying thyroid disor-
der of patients with TH are summarised in table 1.

Seven patients had no lobe on the left (70%)
and 3 had no right lobe (30%). The isthmus was
present in only 3 patients (30%). Parenchymal
echogenicity indicated that 3 patients were homo-
geneous and 7 patients were heterogeneous (5 pa-

tients mild heterogeneous, 1 patient moderate and
1 patient severe heterogeneous) (table 2).

Nine patients were clinically asymptomatic.
However, the patient with nodular Graves’ disease
(patient no. 9) presented thyrotoxicosis.A 63-year-
old male patient complained about palpitations,
heat intolerance and weight loss. Thyroid func-
tions were thyrotoxic. Anti-TSH receptor anti-
body, TPO-Ab, and Tg-Ab were positive (labora-
tory and ultrasonographic features of this patient
are presented in table 1–2). High-resolution US
revealed a diffuse nodular enlarged right lobe
whereas no isthmus and left lobe were detected
(fig. 1A and 1B). Tc99m pertechnetate scintigra-
phy showed homogenous uptake of the radioiso-
tope only in the right lobe (fig. 2). I-131 radioio-

Patients
no.

Sex Age Thyroid functions Thyroid
antibodies

Accompanying
thyroid disorder

Current treatment

1 F 41 Euthyroid Negative EMNG None

2 F 28 Euthyroid Negative None None

3 F 21 Subclinic hypothyroid Positive Hashimoto’s
thyroiditis

L-thyroxine 50 mcg/day

4 F 24 Euthyroid Negative ENG None

5 F 45 Euthyroid Negative ENG None

6 F 38 Euthyroid Negative EMNG None

7 F 33 Euthyroid Negative None None

8 F 62 Euthyroid Negative ENG None

9 M 63 Hyperthyroid Positive TDNG Propylthiouracil 300 mg/
day

10 M 44 Euthyroid Negative ENG None

EMNG: Euthyroid multinodular goiter, ENG: Euthyroid nodular goiter, TDNG: Toxic diffuse nodular goiter.

Table 1

General features of
patients with thyroid
hemiagenesis.
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dine uptake was 16–31.7% (4th–24th hours).After
treatment with propylthiouracil (PTU) 300 mg/
day for 12 weeks, euthyroid state was achieved.
The patient with Hashimoto’s thyroiditis (patient
no. 3) was clinically asymptomatic whereas her
TSH level was 10.32 μIU/ml. She received levo-
thyroxine 50 mcg/day and euthyroid state was
achieved.

Etiology of TH still remains unclear. How-
ever, different theories have been established to
explainTH; several genetic mechanisms, a descent
defect from the floor of primitive pharynx to tra-
chea or, a lobulation defect. It is unknown whether
disturbance of the lobulation process is due to the
interference of environmental factors or to some
genetic abnormality. Several genes are known to
control thyroid development and morphogenesis
[12–13] and one of those genes is PAX8. In a study
performed in 2007, 6 TH patients were examined
indicating no mutation in the PAX gene [14]. A
genetic component is suggested by the occurrence
of TH among monozygotic twins [15] and mem-

Patients
no.

Right lobe
(mm)

Left lobe
(mm)

Isthmus
(mm)

Parenchymal echogenicity Thyroid volume
(ml)

1 13 × 20 × 53 Absent 3.4 Homogeneous 7.16

2 16 × 17 × 52 Absent 3.8 Mild heterogeneous 7.35

3 Absent 16 × 24 × 40 Absent Mild heterogeneous 7.98

4 19 × 19 × 49 Absent Absent Homogeneous 9.19

5 18 × 26 × 50 Absent Absent Mild heterogeneous 12.16

6 Absent 15 × 29 × 45 Absent Mild heterogeneous 10.17

7 12 × 19 × 44 Absent Absent Mild heterogeneous 5.21

8 Absent 28 × 37 × 53 Absent Homogeneous 28.55

9 28 × 46 × 80 Absent Absent Severe heterogeneous 53.58

10 23 × 26 × 61 Absent 3 Moderate heterogeneous 18.96

Table 2

Ultrasonographic
features of patients
with thyroid
hemiagenesis.

Discussion

TH is a rare congenital anomaly with absence
of a lobe and the isthmus. The accurate incidence
is unknown as the patients are clinically asymp-
tomatic. Several studies show that the prevalence
rate of the TH in the normal population is 0.05–
0.2% [2–4]. Gursoy et al. have indicated the prev-
alence of TH as 0.025% in the normal population
and 0.25% in patients with thyroid disorders [11].
However, the incidence of hemiagenesis in the
normal population was expected to increase with
the widespread use of thyroid ultrasound. In our
study, we observed TH prevalence as 0.16% in an
outpatient referral population with thyroid disor-
ders.

Figure 1

Thyroid ultrasound
of patient no. 9
(transverse and
longitudinal planes).

Figure 2
99mTc scintigraphy
of patient no. 9.
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bers of the same family [16]. In our study, family
screening of patients with TH was negative.

According to our results, 8 out of 10 patients
were women (80%), and 2 out of 10 were men
(20%). Seven of the 10 patients (70%) had left
hemiagenesis and isthmus was present only in
3 patients (30%). Confirming our results, most in-
vestigators have indicated that TH affects the left
lobe more frequently than the right (4:1).Agenesis
of the isthmus was seen in about 50% of the pa-
tients [17]. The female/male ratio is approxi-
mately 3–4:1 [17–19]. Similar to our study, higher
estimated prevalence of TH in female subjects
may be due to the higher prevalence of thyroid
disorders in women than men.

Several thyroid diseases are associated with
TH.There are reports of simple and nodular goi-
ter [5], Graves’ disease [6], thyroiditis [7], and hy-
pothyroidism [10], toxic adenoma [8], papillary
carcinoma [9]. In our study, we reported 1 patient
with nodular Graves’ disease, 1 with Hashimoto’s
thyroiditis, 2 with euthyroid multinodular goiters
and 4 with euthyroid nodular goiters. Fine-needle
aspiration biopsies for all patients with nodular
goiters were benign. Hyperthyroidism has been
reported as the major reason for patients’ com-
plaints. There have been about 30 patients with
Graves’ disease associated with TH reported [20].
The possibility of Graves’ disease withTH should
be considered in the differential diagnosis of toxic
adenoma. Although RAI and surgical treatment

are commonly used in toxic adenoma, they are not
first choice in Graves’ disease. In our study, 2 pa-
tients had multinodular goiters and 4 patients had
nodular goiters. Simple and nodular goiter may be
explained by environmental factors such as iodine
deficiency and the TSH-dependent stimulation of
the existent thyroid tissue.

TH is commonly diagnosed on thyroid scinti-
graphy but there are some confusing conditions.
The reasons for nonvisualisation of one thyroid
lobe include a neoplasm, contralateral autonomous
solitary thyroid nodule that is suppressing normal
extranodular tissue, inflammations and infiltrative
diseases such as amyloidosis [5, 16, 18, 21]. There-
fore, it is reasonable to make a confirmation of thy-
roid scans with ultrasound, CT or MRI. However,
ultrasonography is the best diagnostic tool as it can
be performed easily everywhere, cost effectively,
with no radiation exposure to the patient.

In conclusion, TH is a rare congenital anom-
aly. Its prevalence among other thyroid diseases is
0.16% and left lobe agenesis is more frequent. In
our study, the most frequently seen thyroid disease
accompanying TH was nodular goiter.
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