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ABSTRACT
Thyroid gland is the largest of all endocrine glands. It is composed of two lobes. 
These two lobes are joined by an isthmus and this resemble the letter “H”. A wide 
range of morphological variations and developmental anomalies of the thyroid 
gland like hypoplasia, ectopy, hemiagenesis, and agenesis have been reported in 
literature. Out of these, the incidence of agenesis of the thyroid isthmus is rare, 
and very few cases have been reported. In our report, 28 year old male patient was 
found with agenesis of thyroid isthmus with papillary carcinoma in the right lobe of 
thyroid. During the operation it was seen that the right and left thyroid lobes were 
independent from each other and isthmus was absent. We will present a case of 
thyroid isthmus agenesis and discuss the clinical importance and the incidence of 
this case. 
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INTRODUCTION
The thyroid gland is reddish brown and a highly vascular 
endocrine gland located at the anterior region of the neck. 
It is placed between the fifth cervical and first thoracic 
vertebrae. The gland consists of two lobes connected by 
an isthmus which is protected by infrathyroid muscles. The 
isthmus is localized at the level of the second and third 
tracheal rings.The gland tissue is about 25 g in weight and 
produces hormones triiodothyronine, tetraiodothyronine, 
which play important roles in normal metabolic activity 
of the human body. Thyroid gland itself has chances of 
developmental anomalies. Hemi-agenesis of thyroid and 
thyroid isthmus agenesis have been  rarely seen.1 The 
incidence varies in literature from 3-10% but still the true 
figure is unknown.2-4 However the combination of thyroid 

isthmus agenesis with papillary carcinoma is very rare as 
we have encountered the case during our clinical practice.

CASE REPORTS
A 28 year old male presented to ENT, OPD with right 
anterior neck solitary nodule with no other specific 
complains. On his physical examination a solitary nodule 
was seen arising from right lobe of thyroid gland, 
measuring around 1.5 cm in diameter without regional 
lymphadenopathy. The ultrasonography exam showed a 
heteroechoic lesion measuring 20x12 mm in right lobe of 
thyroid with hypoechoic outline and increased vascularity 
within (Fig. 1). Left lobe appear normal with no mentioning 
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about isthmus in ultrasonographic report. Fine-needle 
aspiration cytology was performed which was suggestive 
of Papillary carcinoma of right lobe of thyroid. Thyroid 
function test and other preoperative blood parameters 
were within normal limit. For the treatment, the patient 
underwent total thyroidectomy. During surgery, isthmus 
was absent, right and left lobes of thyroid gland were 
completely separated due to isthmus agenesis. (Fig. 2) 
Right lobe of thyroid measured 5x3x2 cm. External surface 
was brownish in colour with firm consistency. Left thyroid 
lobe measured 4.5x3x1.5 cm. External surface was smooth 
and brownish in colour. Histolopathological report of the 
specimen was consistent with well differentiated Papillary 
Carcinoma of right lobe of Thyroid gland and lymphocytic 
thyroiditis of left lobe of thyroid. His post-operative period 
was uneventful. Patient was discharged on seventh post 
operative day and he is under regular follow up.

DISCUSSION
Thyroidectomy is commonly performed surgical procedure 
in otolaryngology clinical practice for various diseases. 
Agenesis of thyroid isthmus is a rare developmental 
anomaly.True incidence of isolated thyroid isthmus 
agenesis is difficult to find out as majority of persons 
having such problem is asymptomatic and they do not 
come to physicians as they have normal levels of thyroid 
hormones.5

In different studies, the prevalence of the thyroid 
hemiagenesis ranged between 0.05- 0.2%. It is most 
commonly seen in women and left lobe agenesis is 
commonly seen.6-8 Study performed by Ranade et al. on 
105 cadavers showed that the isthmus was absent in 35 
(33%) of them.4 Likewise, study performed by Won and 
Chung2 showed that the both lobe of thyroid was separate 
and there was not isthmus lobe in 3% of the cases. Study 
performed by Mirkosch et al. showed that isthmus lobe 
was absent in 10 cases out of 715 cases.9

The main reason behind the isolated isthmus ageneis has 
not been known clearly. However It is thought that the 

defect responsible for the thyroid hemiagenesis is failure of 
descent or from defects in lobulation of gland. The absence 
of a compensatory growth can explain that lobulation 
defect is the cause. Genetic mutation has been involved 
in thyroid morphogenesis.10 Genetic factors (mutation 
in TITF 1-2 genes and chromosome 22) and defects in 
embryological development (failure of the isthmus fusion 
in the midline) seem to play an important role in thyroid 
isthmus agenesis.11,12

The thyroid isthmus agenesis is uncommon, and also 
association with papillary carcinoma is very rare. We 
recognized the absence of isthmus incidentally during total 
thyroidectomy surgery for papillary carcinoma of right lobe 
of thyroid gland. Thyroid isthmus agenesis is not a situation 
which surgeons often encounter. Thyroid isthmus agenesis 
does not cause clinical symptoms by itself and most of the 
times the diagnosis is incidental due to the co-existence 
of other thyroid pathology.13 When USG is done carefully, 
isthmus agenesis can be seen and this can help in surgery.6 
Ultrasonography is still the key investigation to diagnose 
isthmus agenesis but the presence of other pathological 
conditions diverts the attention and misleads the diagnosis. 
USG and scintigraphy imaging methods can identify the 
isthmus agenesis preoperatively so that peroperative 
surprise and possible complications can be avoided.

Thyroid isthmus agenesis in most of the times is incidental 
finding due to the co- existence of other thyroid pathology.
When agenesis of the isthmus is found, its association with 
agenesis of the thyroid lobe or ectopic thyroid tissue must 
be kept in mind. Moreover, diseases such as autoimmune 
thyroid nodule, thyroiditis, primary thyroid carcinoma, 
metastasis, and amyloidosis must be considered in the 
differential diagnosis. The determination of agenesis 
of the isthmus and other thyroid anomalies during 
preoperative assessment in the patients for whom thyroid 
surgery is planned, would contribute significantly to safer 
surgical procedures and relatively lesser surgery-related 
complications.

Figure 1. Showing right and left lobe of thyroid gland with 
absent isthmus.

Figure 2. Showing intra-operative findings of absent isthmus 
with bare tracheal ring.
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