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| ABSTRACT |
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INTRODUCTION |

here are a large number of morphological variations of the

thyroid gland. Dysgenesis of the thyroid isthmus is however,
pootly reported with an incidence rate ranging between 0.5 and
10% in literature.'?

The thyroid glands original position is marked by the fo-
ramen caecum at the junction between the anterior two-thirds and
postetior one-thitd of the tongue.At the 4" week of intrauterine
life, invagination of the endodermal cells of the ventral floor of
the primitive pharynx, gives rise to the thyroglossal duct. The duct
descends to loop round the hyoid before its descent to the neck to
give rise to two lateral buds which develop into the lateral lobes of
the thyroid at the level of the second and thitd tracheal rings.’

Variations in thyroid morphology are pootly understood
and often associated with ectopic thyroids tissue and morpholog-
ical anomalies in the gland. Mutation of thyroid transcription fac-
tor-2 has been identified as a factor leading to poor development
of the gland.*

Here, we discuss the case of a 25-year-old female who
presented to the Ophthalmic Outpatient Department (OPD) in
a euthyroid state with a multinodular goitre, the isthmus agenesis
was an incidental finding during total thyroidectomy.

Agenesis of the thyroid isthmus is a rare entity with a incidence rate of 0.5 and 10%. Thyroid isthmus agenesis could be associ-
ated with ectopic thyroid tissue or agenesis of the thyroid lobes. We discuss a case of a multinodular goitre which presented with
motrphological vatriations which was not detected on ultrasonography of the neck.

CASE REPORT |

A 25-year-old Indian female patient presented with a single pro-
gressively enlarging swelling in the midline of the neck. The patient
reported to the OPD due to concern over the size of the neck
swelling. There was no associateddifficulty in breathing or swal-
lowing due to pressure exerted on the neck by the swelling. Patient
gave no history suggestive ofchange in weight, intolerance to heat
or cold, changes in the regular menstrual cycle or fatigue. The gen-
eral physical examination revealed all parameters were within nor-
mal limits. Physical examination of the swelling revealed a 5X4 cm
firm swelling with palpable nodules over the left side of the neck
within the anterior triangle which moved on deglutition. There was
no elevation of the swelling on protrusion of the tongue. No pal-
pable cervical lymph nodes were identified on examination.

The patient was subjected to ultrasonography of neck
which revealed an enlarged thyroid gland with multiple oval shaped,
well marginated hypoechoic nodules in both lobes of thyroid. The
largest nodule measured 4X3 cm on the left lobe. The isthmus
could not be visualized separately from the lobes of the thyroid
gland. On doppler interrogation, the left lobe showed increased
peripheral vasculatity. There also evidence of multiple anechoic
cystic lesions with no wall calcification or internal septations seen
noted in both lobes of the thyroid. There was no mention of a
remnant thyroglossal duct.
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A fine-needle aspiration cytology following the ultra-
sonography of the neck was suggestive of a nodular goitre.

The patient was counselled on the available treatment op-
tions, and decided to proceed with an elective total thyroidectomy.
Intra-operatively the thyroid gland showed multiple nodules and
cysts which appeared to obscure the isthmus. Following the liga-
tion of the superior pole of the left lobe there appeared to be an
absence of thyroid tissue connecting both the lobes of the thyroid
gland. A thyroid isthmus agenesis was noted (Figure 1). There were
no variations in the morphology of the two lobes or in the position
of the recurrent laryngeal nerves (Figure 2). Post-operative images
include the pre-tracheal facia removed over the tracheal rings be-
tween the lobes (Figure 3). The post-operative period was unevent-
ful.

Figure 1. An Intra Operative Image of the Thyroid Gland with Absence of the Isthmus

|. Right lobe of the thyroid; 2. Trachea with pretracehal facia and isthmus dysgenesis; 3.
Left Lobe of the thyroid

Figure 2. The Position of the Recurrent Laryngeal Nerve in the Tracheoesophageal Groove

1. Left lobe of the thyroid; 2. Oesophagus below the recurrent laryngeal nerve;
3. Left Recurrent laryngeal nerve; 4.The ligated stump of the Inferior thyroid artery

The block specimen was sent for histopathological eval-
uation for both the thyroid gland and the connecting pretracheal
facia between the two lobes. This was to ensure there was no rem-
nant thyroid tissue connecting the lobes of the thyroid.

The histopathological report was suggestive of a multi-
nodular goitre. The specimen showed a variability in the size of the
nodules present in the thyroid gland with large content of colloid.
There was no remnant thyroid tissue present in the fascia.
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Figure 3. Specimen Following Total Thyroidectomy

1. Right lobe of the thyroid; 2. Pre-tracheal facia; 3. Left lobe of the thyroid

DISCUSSION |

Normal development of the thyroid gland begins with a median
thickening of endoderm on the floor of the pharynx between the
first and second pharyngeal pouches. Duting the 4 week of ges-
tation, invagination of this region leads to the formation of the
median diverticulum. The thyroid diverticulum which forms into
the thyroglossal duct, bifurcates to give rise to the thyroid lobes
and the isthmus. The cephalic end of the thyroglossal duct in de-
generates during this process.’

Developmental abnormalities of the thyroid can be di-
vided into three major categories: (1) agenesis of thyroid gland; (2)
dysgenesis of the thyroid; (3) abnormalities due to persistence of
the thyroglossal duct. Dysgenesis of the thyroid gland most com-
monly presents with hemiagenesis or ectopic thyroid gland tissue.*
In particular the agenesis of the thyroid isthmus has an incidence
rate ranging between 0.5 and 10%.'?

The majority of literature on thyroid dysgenesis is based
on cadaveric studies. On dissecting 105 cadavers, Ranade et al® re-
ported 34 cadaveric specimens with the agenesis of a thyroid isth-
mus. Dixit et al° studied 41 cadavers with only 6 thyroids showing

an absent isthmus with no ectopic or gross change in morphology
of the lobes.

Although thyroid hypoplasia has been associated with
mutations in the thyrotropin (TSH) receptor, the cause of thyroid
agenesis is unknown.” Mutations of chromosome 22 ot variations
in the thyroid transcription factor 1-2 genes have been reported in to
play a role in the anatomical variations of the gland.®*

Embryological developmental anomalies due to a high di-
vision of the thyroglossal duct can also generate two independent
thyroid lobes with failure of fusion in the midline."

The recurrent laryngeal nerve was identified without an
anomalous course in the tracheoesophageal groove below inferior
thyroid artery on both sides in this case. The authors could not find
articles identifying recurrent laryngeal nerve anomalies associated
with thyroid dysgenesis at the time of writing,
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Associated variations in the morphology of the thyroid
lobes, presence of ectopic thyroid tissue and parathyroid hyperpla-
sia have been reported with isthmus agenesis.>*'" The poor demat-
cation of the isthmus on radiological evaluation in this case should
have raised pre-operative suspicion. The presence of large multiple
large nodules over the medial aspect of the left lobe, might have
obscured a clear demarcation of the isthmus. A magnetic reso-
nance imaging (MRI) would have provided a clearer clinical image
of the thyroid." This howevert, could not be petformed due to the
poor financial status of the patient.

A high-level of suspicion for ectopic thyroid tissue is re-
quired in cases of thyroid dysgenesis, due to the higher incidence.
No ectopic thyroid tissue was identified in this particular case.

CONCLUSION |

Thyroid isthmus dysgenesis is a rare clinical presentation which-
could be associated with ectopic thyroid tissue or agenesis of the
thyroid the lobes. A clear determination of thyroid anomalies dur-
ing pre-operative evaluation would contribute significantly to safer
surgical outcomes and adequate surgical management.
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