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Female, 27

Invasive thyroglossal duct cyst papillary carcinoma
Painless cervical enlargement

Sistrunk’s procedure

Surgery

Rare disease

Thyroglossal duct cyst is a common congenital anomaly of the thyroid gland, usually found centrally. The pres-
ence of malignancy occurring in a thyroglossal duct cyst is a rare condition, accounting only for 1% of all cases
of thyroglossal duct cyst. This report is of a rare case of papillary carcinoma arising in a thyroglossal duct cyst
and includes a review of the literature.

A 27-year-old female patient was referred to our department with a painless cystic mass in the neck. After ini-
tial physical examination and endocrinology investigations, a fine needle aspiration (FNA) of the cyst was per-
formed. Cytology showed a papillary neoplasm. The patient underwent total thyroidectomy and surgical exci-
sion of the thyroglossal duct cyst (the Sistrunk’s procedure). Histopathology of the surgical excision specimen
showed a thyroglossal duct cyst with a maximum diameter of 7.5 cm containing a primary invasive papillary
carcinoma, measuring 1.5 cm in diameter that infiltrated into the cyst wall. The remaining thyroid gland was
normal.

Thyroglossal duct carcinoma, most commonly papillary carcinoma, is a rare condition that should be consid-
ered in patients presenting with cystic midline neck masses. Surgery and complete excision is the main treat-
ment and the optimal patient management includes multidisciplinary consultation in order to improve surviv-
al. The diagnosis of malignancy is made postoperatively, as in the present case.

Carcinoma, Papillary ¢ Thyroglossal Cyst ¢ Thyroidectomy
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Background

During the third week of fetal life, the thyroid gland arises from
a midline endodermal invagination of the foregut, at the lev-
el of the foramen caecum [1]. Thyroglossal duct cysts are the
most common anomaly in thyroid development [2]. During
childhood, 70% of midline masses in the neck, and in adults 7%
of midline masses in the neck are thyroglossal duct cysts [3].
Thyroid carcinoma is a rare complication of untreated thyro-
glossal duct cysts, affecting less than 1% of cysts [4,5]. Initially
suspected to be metastases from cancers of the main thyroid
gland, these de novo tumors can exhibit biological behavior
similar to their primary gland counterparts [1].

The most common primary thyroglossal duct cyst carcinoma
is papillary carcinoma (75-80%), but other tumor types of pri-
mary tumor do occur, such as mixed papillary-follicular carci-
nomas (7%), squamous cell carcinoma (5%), follicular carcino-
ma (1.7%); Hirthle cell carcinoma and anaplastic carcinoma
(0.9%) have also been reported [6]. In a similar way to thy-
roglossal duct cysts, thyroglossal duct cyst carcinomas often
present as an asymptomatic mass in the midline of the neck,
although there are reported cases of these tumors arising in a
lateral location [7]. Dysphagia, dysphonia, weight loss, or rap-
id growth in size, are signs of malignancy [8].

The most common surgical procedure used for a thyroglos-
sal duct cyst is Sistrunk’s procedure consisting of excision of
the thyroglossal duct cyst, the central portion of the body of
the hyoid bone, and a core of tissue around the thyroglossal
tract to open into the oral cavity at the foramen cecum [9].
Sistrunk’s procedure, is performed as a stand-alone procedure
in low-risk patients, and only high-risk patients are likely to
undergo an additional total thyroidectomy and postoperative
radioactive iodine ablation therapy [10].

This report is of a rare case of papillary carcinoma arising in a
thyroglossal duct cyst and includes a review of the literature.

Case Report

A 27-year-old Caucasian woman was referred to our depart-
ment to investigate and treat a painless anterior midline cer-
vical mass, which had been gradually increasing in the past
six months (Figure 1). The patient’s medical history included
a severe autism spectrum disorder and intellectual disabili-
ty. Physical examination showed a well-demarcated, mobile,
midline cervical tumor of about six centimeters in diameter.
Thyroid gland palpation was otherwise normal, and no cervical
lymphadenopathy or tongue protrusion were noted.
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Figure 1. A painless, well-demarcated, anterior midline cervical
mass measuring 6 cm in diameter, and gradually
increasing in the past six months.

A full imaging workup was performed. Thyroid function and
laboratory tests were normal. Ultrasonography identified a 6
c¢m multilocular midline thyroglossal duct cyst. To further in-
vestigate the mass and plan a potential surgical procedure, a
computed tomography (CT) imaging scan was undertaken and
led to similar findings (Figure 2). Fine-needle aspiration (FNA)
and cytology of the cystic lesion showed cells that were sus-
picious for a papillary neoplasm with that were non-diagnos-
tic for malignancy. A thyroid technetium scan showed a eu-
thyroid multinodular goiter.

Following endocrinology consultation, the patient underwent
total thyroidectomy and surgical excision of the thyroglossal
duct cyst using the Sistrunk procedure; these surgical proce-
dures were uneventful (Figure 3). After a long hospitalization
due to postoperative pulmonary infection and development
of respiratory distress, the patient was discharged on post-
operative day 19. The histopathology of the surgical excision
specimen showed a thyroglossal duct cyst with a maximum
diameter of 7.5 cm containing a primary invasive papillary car-
cinoma. The carcinoma was 1.5 cm in diameter and infiltrated
unto the cyst wall (Figure 4). The histology of the remainder
of the thyroid gland was normal. The specimen included one
parathyroid gland, which was found to contain an incidental
benign parathyroid adenoma.
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Figure 2. Ultrasound and computed tomography (CT) imaging of the neck confirmed a 6 cm diameter multilocular, midline,

thyroglossal duct cyst.

Figure 3. Total thyroidectomy and surgical excision of the thyroglossal duct cyst (Sistrunk’s procedure).

The patient was referred to the Nuclear Medicine Department
and Endocrinology Department for multidisciplinary further
management and follow-up. Due to the patient’s neurological
background and given the early stage of the disease (tumor
size <4.0 cm) no soft tissue invasion, and no distant or lym-
phatic metastases, no postoperative radioactive iodine abla-
tion therapy was added. Currently, at 12 months of follow-up,
the patient remains free from recurrent thyroid tumor.
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Discussion

The thyroid gland is the first endocrine gland to develop,
with its development commencing in the third week of gesta-
tion [1,10]. Embryologically, the thyroid gland arises from the
floor of the pharyngeal gut (foramen caecum) and descends
as a bilobed diverticulum remaining connected to the gut by
a narrow canal, the thyroglossal duct [11]. Normally, the thy-
roglossal duct obliterates and disappears by the tenth week of
gestation [10]. A thyroglossal remnant can remain in the form
of a cyst, a tract or duct, or as ectopic thyroid within a cyst or
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Figure 4. Photomicrograph of the histopathology of the papillary

thyroid carcinoma arising in the thyroglossal duct cyst.
Hematoxylin and eosin (H&E).

duct. Thyroglossal duct cysts are the most common anoma-
lies in the neck [11].

Since it was first described in1920, total thyroidectomy and sur-
gical excision of the thyroglossal duct cyst (the Sistrunk proce-
dure) is the gold standard treatment and involves the remov-
al of the entire duct and of a portion of the hyoid bone [12].
Ellis and Van Nostrand demonstrated an intimate connection
between the thyroglossal tract and the hyoid bone, rendering
Sistrunk’s operation the only certain way of completely remov-
ing all remnants of the thyroglossal duct and reducing recur-
rences following surgery for thyroglossal duct cysts and fis-
tulae [13]. The association of recurrence of thyroglossal duct
cysts with failure to remove the central portion of the hyoid
bone has been well documented [14].

Infection and sinus formation are common complications of
thyroglossal duct cysts, but the development of malignancy
within a cyst is very rare [15]. The first case of thyroid carci-
noma arising in thyroglossal duct remnant was reported in
1911 [16]. Thyroid carcinoma arising in thyroglossal duct cyst
is a rare entity, with around 250 cases having been published
in the world literature [17]. The cause of thyroglossal duct cyst
carcinoma is unclear, although the predominating theories are
either metastatic disease from an occult primary or sponta-
neous development from ectopic thyroid tissue found with-
in the thyroglossal duct cyst wall [18]. Malignancy occurs in
about 1% of thyroglossal duct cysts and arises slightly more
often in women [19]. The mean age of patients is in the fourth
decade of life, and the tumor can be located anywhere along
the embryological route of descent of the thyroid gland [16].

In the current case report, the patient was a 27-year-old wom-
an, who was younger than the mean age of presentation for
this tumor, and with a midline cervical mass gradually increas-
ing during the previous six months. The majority of thyroid
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tumors that arise in thyroglossal duct cysts are papillary tu-
mors, with less than 5% being of squamous cell type [20]. The
co-existence of thyroglossal duct cyst and thyroid carcinoma is
found to occur at a rate of between 0-25% [21]. The pre-oper-
ative evaluation of patients who are discovered to have a thy-
roglossal duct cyst should include a complete physical exami-
nation, accurate head and neck examination, palpation of the
thyroid gland, thyroid function tests, and a thyroid scan [22].
In the present case, thorough preoperative evaluation, as well
as pathological examination of the thyroid, showed no patho-
logic findings in the remaining thyroid gland, thyroid func-
tion tests were normal, and ultrasonography showed no oth-
er thyroid lesions.

The initial symptoms of thyroglossal duct cyst carcinoma are
indistinguishable from a benign thyroglossal duct cyst [8]. A
rapid increase in growth or the presence of a firm, palpable
mass may be signs of malignancy [22]. Thyroglossal duct cyst
carcinoma should be suspected when the lesion is hard, fixed,
and irregular [23]. Computed tomography (CT) scan, neck nu-
clear magnetic resonance imaging (MRI) and ultrasound may
show a solid mass with invasive features and may play an im-
portant role in pre-operative diagnosis and staging of malig-
nancy, and in the planning of primary treatment [22]. In this
present case, the clinical presentation was similar to that of
a benign cyst, as the lesion was well demarcated and mobile,
and no cervical lymphadenopathy was noted. Some authors
recommend fine-needle aspiration cytology (FNAC) of core nee-
dle biopsy as safe, well-tolerated, and cost-effective procedures
for diagnosing thyroglossal duct lesions [23]. Fine needle aspi-
ration and cytology in this case, showed a papillary neoplasm
but did not confirm malignancy. There was no clinical suspi-
cion of malignancy and imaging could not show invasion of
the capsule or adjacent structures, but confirmed that there
were no abnormal findings of the remaining thyroid gland.

The differential diagnosis of thyroglossal duct cyst includes
branchial cleft cyst, lipoma, metastatic thyroid carcinoma, der-
moid cyst, sebaceous cyst, and an enlarged lymph node [24].
Thyroglossal duct carcinomas should also be distinguished
from papillary carcinoma arising from the tip of the pyramidal
lobe [5]. The main difficulty encountered with a cancer arising
from a thyroglossal duct cyst is that the diagnosis is usually
made intraoperatively or from definitive histopathology [9].

According to the Widstrom et al. criteria, the diagnosis of pri-
mary carcinoma of the thyroglossal duct includes the histo-
logical identification of thyroglossal duct carcinoma, demon-
stration of the normal epithelial lining of the thyroglossal duct,
normal thyroid follicles within walls of the cyst, normal thyroid
tissue adjacent to the tumor, and no findings of primary thy-
roid carcinoma on histopathological examination of the thy-
roid gland, all of which were demonstrated in this case [25].
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Microscopic examination of the specimen in this present case
revealed infiltration of the cystic wall and normal thyroid gland,
confirming the diagnosis of primary papillary carcinoma aris-
ing in a thyroglossal duct cyst.

The definitive management of thyroglossal duct cyst carcino-
ma remains controversial, with concern regarding the treat-
ment strategy for the management of the thyroid gland. While
some authors consider Sistrunk’s procedure to be adequate
and curative in most cases, others recommend that total thy-
roidectomy should be performed in case of thyroglossal duct
cyst carcinoma, due to the high incidence of associated papil-
lary or mixed carcinomas in the thyroid gland [22]. According
to Balallaa et al., total thyroidectomy is indicated, whether or
not the thyroid is involved clinically or radiologically, as it aids
staging and can facilitate the detection of metastases, and the
risk of injury to the recurrent laryngeal nerve or parathyroid
glands in skilled hands is very uncommon, with the greatest
risk of injury occurring in redo surgery [3]. The rationale for
adding thyroid resection to every patient with a thyroglossal
duct cyst carcinoma is based on three main considerations,
the presence of concomitant thyroid malignancy in the main
thyroid gland, the utilization of radioactive iodine as an adju-
vant treatment, and the role of serum thyroglobulin, as a fol-
low-up marker for thyroid cancer [1].

Some authors advocate a surgical approach that is tailored to
the patient and is based on risk group stratification. Accordingly,
Sistrunk’s procedure is performed as a stand-alone procedure
in the setting of a clinically and radiologically normal thyroid
gland in low-risk patients with low-risk tumors, for patients
who are age <45 years, who have no history of radiation expo-
sure, a tumor size <4.0 cm, no soft tissue invasion, no distant
or lymphatic metastases, and the absence of aggressive tumor
histology. However, selecting a subset of patients free from
the risk of concomitant thyroid cancer or free from the need
for radioactive iodine ablation therapy, is a difficult task [10].
Tharmabala and colleagues propose a risk staging strategy into
three classifications: for low-risk, observe and wait; for moder-
ate risk, total thyroidectomy, hormonal suppressing treatment,
and radioactive iodine; for the high-risk group, vertical lymph
node dissection in addition to the other treatments [25]. The
finding a concomitant primary thyroid cancer, invading into
the cyst wall, and finding tumors larger than 1.0 cm in diam-
eter are indications for total thyroidectomy, according to Dan
and colleagues [26]. There remains some debate in the man-
agement of primary papillary thyroid carcinomas that are less
than 1 c¢m in size, with some suggesting hemi-thyroidectomy
alone is enough [26]. As with the controversy over the extent
of thyroidectomy, the benefit of radioactive iodine for low-risk
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patients remains unclear. Radioactive iodine may be beneficial
for patients with larger tumors and metastatic disease, but the
increased risk of secondary malignancies in low-risk patients,
including children, where the long-term benefit of radioactive
iodine is questionable, means that careful patient selection for
radioactive iodine ablation therapy is necessary [1].

In this case, the authors chose total thyroidectomy and
Sistrunk’s procedure as a treatment strategy because of the
cyst’s size (6 cm), the perioperative finding of contact be-
tween the cyst and the thyroid gland, and last but not least,
because of the patient’s history of autism spectrum disorder,
which would render a re-operation, as well as complementa-
ry iodine therapy complex. Radical neck dissection might add
increased morbidity and was not performed, given the lack of
evidence of cervical lymph node involvement.

Metastatic spread is very uncommon, and the prognosis is usu-
ally very good [15,27]. In a review by Patel et al., with a median
follow-up of 71 months, the 5-year and 10-year Kaplan-Meier
overall survival (0OS) was 100% and 95.6%, respectively [28].

Regional lymph node metastases of thyroglossal duct cyst car-
cinoma occur in only 7.7% of reported cases, and local inva-
sion rarely occurs [2]. The risk of metastasis is less than 2% of
cases [6]. Careful long-term follow-up is important as papillary
carcinoma is usually a low-grade malignancy and recurrences
can be successfully treated with careful patient follow-up [29].
All patients must have a neck scan and be re-assessed every
six months during the first year and annually after that [7].
Park proposed that follow-up procedures consist of physical
examination, ultrasound of the surgical region, and thyroid,
and total body scintigraphy [30].

Conclusions

This report adds to the published literature of cases of thyro-
glossal duct cyst carcinoma, which is a rare tumor, often di-
agnosed postoperatively as an incidental finding on histo-
pathological examination. Surgery remains the cornerstone of
treatment. Currently, there are no evidence-based consensus
clinical guidelines that have been established on the optimal
surgical approach and further management. A multidisciplinary
approach should be considered to safely identify high-risk pa-
tients, who will require a more aggressive treatment approach.
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