Case Report

Hypothyroidism Following Sistrunk Procedure: Thyroglossal
Duct Cyst or Ectopic Thyroid?
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Thyroglossal duct cyst is the most common cause of anterior midline neck swelling in children, but ectopic thyroid is an important but rare
differential diagnosis. Establishing the orthotopic thyroid gland status is crucial as inadvertent removal of a lone functioning ectopic thyroid
tissue in young children could lead to fluttering of growth and development if not identified early. We report the case of a 2 years 10-month-old
boy who had Sistrunk’s procedure for ‘thyroglossal duct cyst’: Diagnosed using USS, defaulted follow-up and presented subsequently with

growth retardation from hypothyroidism.
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INTRODUCTION

The thyroid gland develops from endodermal epithelial
thickening at the foramen caecum, the junction between the
anterior two-third and posterior third of the tongue and descend
in front of the pharyngeal gut to its destination in front of the
trachea by 45-50 days of gestation. During this migration,
the thyroid remains connected to the tongue through a narrow
canal, the thyroglossal duct which normally disappears later.
In a few individuals, the thyroglossal duct fails to obliterate
either partially or along its entire length giving rise to a cystic
swelling — thyroglossal duct cyst. It is a midline swelling in
most cases but could be laterally displaced in a few.["

Thyroglossal duct cyst is the most common congenital
neck swelling affecting <1%—7% of the population. It often
manifests during childhood but can first be noticed during
adulthood.?¥ Although the cyst can lie at any point along the
migratory pathway of the thyroid, 50%—80% are inferior to the
hyoid bone.>® Thyroglossal duct cyst may present as a painless
midline neck swelling, but in many patients, a painful infected
cyst may be the first presenting feature. Others may present as
fistula following rupture of the abscess.!” About 25%—65% of
the wall of thyroglossal cysts examined histologically contain
thyroid tissue in the form of small thyroid follicles.”® In very
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few cases, the entire thyroid tissue fails to descend to its normal
location giving rise to an ectopic thyroid gland which may
lie in a thyroglossal duct cyst!”) or may be the sole cause of a
midline anterior neck swelling.

Ectopic thyroid gland, similar to thyroglossal cyst, can be
found at any point along the normal migratory pathway of
the thyroid gland and could occasionally extend up to the
mediastinum and other parts of the body.!'”! It is the most
common form of thyroid dysgenesis accounting for up to
61%.119 Tt has a prevalence of about 1/100,000-300,000
persons and seen in 4000-8000 patients with thyroid
disorder.!'! Lingual thyroid is the most frequently encountered
form, up to 90%, of ectopic thyroid."? Ectopic thyroid can
coexist with orthotopic thyroid gland in about 30% of
cases!! in which there is usually no anatomical or vascular
connection between the two.['¥] Symptoms, when present, are
usually related to the location and size, to abnormal endocrine
function, or due to other types of disorders that may affect
the normal thyroid.!'*
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Differentiating a midline ectopic thyroid from thyroglossal
duct cyst clinically may be quite unreliable.!'*!> Identifying the
orthotopic thyroid gland in such a case becomes an important
clinical exercise in anticipation of normal thyroid state after
surgery. Ultrasound scan is safe, affordable and the most readily
available modality used in evaluating a midline neck mass, and
hence, identification of the orthotopic thyroid gland. In some
instances, particularly in a poor resource setting like ours may
be the only available tool for this purpose.

We report the case of a 2-year 10-month-old boy who had
Sistrunk’s procedure for ultra sound scan (USS) diagnosed
‘thyroglossal duct cyst’ and subsequently developed
hypothyroidism.

Case Report

A 2 years 10-month-old boy presented with a history of
anterior neck swelling of 5 months duration. Swelling was
noticed incidentally by the mother with minimal increase in
size since first noticed and no associated pain, change in voice
or difficulty in swallowing. There was no history of fever, sore
throat, ear pain, cough, cold/heat intolerance, constipation or
swelling in any other part of the body and no family history
of anterior neck swelling. He had umbilical herniorrhaphy 8
months earlier.

He was not pale, acyanosed, afebrile, with a weight of
12 kg (Standard deviation score [SDS]-1.38) and height was
not documented. There was a midline swelling on the neck
just above the thyroid cartilage, which was non-tender, had
no differential warmth, and moved with swallowing and
protrusion of the tongue. The swelling measured 2.1 cm x 3
cm in its widest diameters. It was cystic and not attached
to the overlying skin, and there was no significant cervical
lymphadenopathy. Needle aspiration yielded yellowish brown
aspirate of which microscopy, culture and sensitivity showed
no pus cell and yielded no bacterial growth.

Ultrasound scan of the neck [Figure 1a] reported a well-defined
cystic lesion measuring 2.1 cm x 1.03 cm anterior to the
isthmus and above the right and left lobes of the thyroid.

Complete blood count result showed packed cell volume of
29%, total leucocyte count of 15.3 x 10°/L and differential
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Figure 1: Transverse greyscale sonographic images. (a) Pre-surgery.
(b) Post-surgery: apart from the cyst in (a), image appears similar to
pre-surgery despite the contrasting reports

leucocyte count: Neutrophil — 44% and lymphocytes — 56%.
Serum electrolyte, urea and creatinine were essentially within
the normal limit.

He had sistrunk procedure and subsequently discharged home.
He defaulted follow-up post-operatively, but reported having
had recurrent body pain, jaundice and paleness of the palms
and soles and was subsequently diagnosed as having sickle
cell anaemia in another clinic.

Eighteen months post-operation, he represented with dried and
coarse skin with associated poor growth. Physical examination
revealed a dull looking child, markedly pale, jaundiced with
marked periorbital fullness. He had a weight of 14 kg (SDS-1.67)
and a height of 92 cm (SDS-3.10). The result of the histology
section of the excised tissue (retrieved only at this point) showed
thyroglossal duct cyst lined by stratified squamous epithelium
with intraluminal secretions. The duct is surrounded by abundant
normal thyroid tissue. Focal areas showing lymphocytic
aggregates and skeletal muscle within the wall are also noted.
There is no evidence of malignancy [Figure 2].

A working diagnosis of hypothyroidism was made, and
investigation results are below:

Thyroid function test: Triiodothyronine (T,) 0.4 ng/d1 (0.6-2.0);
thyroxine (T,) 3.0 pg/dl (5.0-14. 0) and thyroid-stimulating
hormone (TSH) 40.0 iu/ml (0.4-7.0).

A repeat USS [Figure 1b] reported empty thyroid bed, while
a radiograph of the left wrist and hand [Figure 3] estimated
the bone age at 2 years 8§ months as against the chronological
age of 5 years 6 months. Furthermore, noted on the X-ray was
generalised decrease in bone density and multiple growth arrest
lines in the distal metaphysis of the radius while packed cell
volume was 18%.

He was commenced on L-thyroxine with subsequent
normalisation of the thyroid function test. He grew by 8 cm
in the first 12 months on drugs and 5-6 cm/year afterwards

Figure 2: Histology of the excised tissue showing normal thyroid folicles
(TF), lymphocyte aggregates ‘L, and lumen of the cyst lined by stratified
squamous epithelium
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Figure 3: Radiograph of the left hand showing bone age of 2 years 8
months as against chronological age of 5 years 6 months. Also noted
are multiple growth arrest lines (white arrow)

and packed cell volume rose to pre-surgery level 27%—29%
and height as at last follow-up visit was 115 cm (SDS-2.34).

Discussion

Thyroglossal cyst is the most frequent diagnosis in the
evaluation of a child with midline cystic cervical swelling.
Other differential diagnoses include submental adenitis,
dermoid or sebaceous cysts, lipoma and bronchiogenic cyst.
Misdiagnosing any of these differential diagnoses for another
and subsequent excision may have little or no long-term clinical
consequences for the patient. A rare but extremely clinically
important differential diagnosis is ectopic thyroid. This is
because of the immense and life-long clinical implication
inadvertent removal of a lone functioning ectopic thyroid poses
to the child. Accurately identifying the status of the orthotopic
thyroid gland is the key to avoiding such occurrence.

The pre-operative USS done in the index case reported
identifying the orthotopic thyroid with its various
lobes, while the post-operative USS following
symptomatic hypothyroidism reported empty thyroid
bed. The two scanogram [Figure 1] - pre-operative (a)
and post-operative (b) apart from the cyst in the former,
appear quite similar despite contrasting reports. While the
sensitivity of USS in identifying orthotopic thyroid could
be 100%, the same cannot be said of its specificity. Several
false-positive identifications of orthotopic thyroid gland
using USS have led to excision of ectopic thyroids which
were the only functioning thyroid tissue in the body.['¢-!8
Holland et al.l' reported a similar case where a pre-operative
USS demonstrated orthotropic thyroid and hence excision
of the presumed ‘thyroglossal duct cyst’ but post-operative
radioisotope thyroid scan showed empty thyroid bed. In
situations where the orthotopic thyroid gland is completely
absent, the infrahyoid muscles occupying the thyroid bed
are known to resemble thyroid tissue on a transverse USS
and could easily be reported as such.['*]

The index case was 2 years 10 months of age at diagnosis.
This is within the age range of 1-4 years of most reported
cases of ectopic thyroid tissue presenting as a new neck mass
in children.['#151922] Others have reported similar cases in the
adolescent age.l'** This bimodal presentation (early childhood
and adolescence) is thought to be due to the inability of the
poorly developed ectopic thyroid to meet the increasing
demand for thyroid hormone associated with rapid growth and
development during these stages. This increase demand in the
phase of underdeveloped ectopic thyroid leads to increase TSH
drive and hence the enlargement.!'! This implies that ectopic
thyroid could be a significant cause of anterior midline neck
swelling presenting at early childhood or adolescence. We thus
suggest pre-operative thyroid function test in conjunction with
USS in the evaluation of anterior midline mass presenting in
early childhood and adolescence. It is believed that the few
with enlarged lone functioning ectopic thyroid tissue will have
abnormal thyroid function test and thus will indicate the need
for a closer attention and scrutiny during USS.

The swelling was noticed incidentally which is in keeping
with normal clinical pattern of ectopic midline cervical
thyroid in which the usual presenting complaint is painless
neck swelling. This is also true for uninfected thyroglossal
cyst. In many cases of thyroglossal duct cyst, pain may be
the first symptom pointing to an ongoing inflammation or
discharging fistula in case of rupture.l” The swelling was
located just above the thyroid cartilage which is along the
course of thyroid migration, but above the normal location
of orthotopic thyroid gland and hence could not have been
anterior to a normally located isthmus as suggested by the
pre-operative USS. Although ectopic thyroid could be located
at any point along the migration path and beyond, it is lingual
in 90% of the time."” This location is more in keeping with
thyroglossal cyst which is more frequently located below the
hyoid.>®! Similar to the findings of Sugiyama et al.,* needle
aspirate yielded a yellowish-brown fluid which neither yielded
pus cells on microscopy nor bacterial growth on culture.

The weight-for-age Z-score at both initial presentation and
diagnosis of hypothyroidism was within the normal range.
Although the pre-operative height was not recorded, poor
linear growth among other symptoms was the presenting
complaint at the diagnosis of hypothyroidism, and the recorded
height was 3.1 SDS. This, however, improved following
commencement of L-thyroxine with accelerated growth rate in
the 1% year and current height is at —2.34 SDS. It is a common
knowledge that acquired hypothyroidism in a growing child
will lead to deceleration in linear growth and weight gain. It
is not clear weather hypothyroidism for a short duration of
18 months could account for such a marked lag in height,
but the concomitant chronic anaemia from sickle cell disease
could have contributed. In addition, the enlargement of the
ectopic thyroid at presentation could suggest suboptimal
functioning gland as reported by Hanmayyagari et al.,!*]
although pre-operative thyroid function test was not done.
This assumption may be supported by the delayed bone age
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at the diagnosis of hypothyroidism which was approximately
3 years behind the chronological age with multiple growth
arrest line in the distal radius suggesting that impaired linear
growth may predate the surgery.

The histology result showed features consistent with thyroglossal
duct cyst surrounded by normal thyroid tissue. Lilley et al.?!
also reported similar histology finding. Other reports have
documented thyroglossal duct cyst occurring in an ectopic
thyroid™ and orthotopic thyroid.*®! This finding further
highlights the difficulty in differentiating between thyroglossal
duct cyst and ectopic thyroid based on the location and clinical
appearance. Unfortunately, the index patient defaulted follow-up
and the histology report was not retrieved until 18 months later
and hence the delay in commencement of L-thyroxine.

Features of sickle cell anaemia became obvious post-operatively
eventually leading to confirmatory diagnosis. This may be
explained by the important role of thyroxine in erythropoiesis,
and the effect of its deficiency is likely to be more marked
in sickle cell anaemia due to the increase red blood cell
turnover rate. This is further confirmed by the return of steady
state packed cell volume to pre-operative levels following
commencement of L-thyroxine.

CoNncLusIioN

Ectopic thyroid gland can mimic or lie within a thyroglossal duct
cyst more frequently in early childhood and adolescent. In many
such instances, it may be the only functioning thyroid tissue in
the body. Accurately identifying the orthotopic thyroid gland is
an important step in excluding a lone functioning ectopic thyroid
tissue. Ultrasound scan, which is the most commonly used tool
for this purpose, may yield false-positive report in those with
no orthotopic thyroid gland due to the anatomical and operator
factors. Pre-operative basic thyroid function test in combination
with USS could help pick up these false-positive reports and
may be quite reassuring for both the doctor and patient.
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