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Abstract: Thyroglossal duct carcinoma (TGDC) is a rare disease with few reported series. We review our experience of
seven cases to help preoperative diagnosis and thus the management of this rare condition. A review of the clinical
presentation, fine needle aspiration cytology (FNAC) and histological diagnosis was done in seven patients with
ultrasound (USG) documented “solid internal component” in a thyroglossal duct cyst. The Ultrasound features were
analyzed in detail. Ultrasound of the neck and image-guided FNAC of the cyst may be adequate initial investigation for
thyroglossal cysts. FNAC by itself is not a good investigation to diagnose TGDC as rate of false-negatives and
inadequate specimens are high. Solid internal component with echogenic micro calcifications on imaging was predictive
of carcinoma within a thyroglossal cyst in seven out of seven cases. To our knowledge, our paper is the first series of
cases of its kind with emphasis on imaging and preoperative diagnosis of thyroglossal cyst carcinoma.
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INTRODUCTION

The thyroid gland descends from the foramen
cecum to its location at the point below the thyroid
cartilage. It leaves behind an epithelial tract known as
the thyroglossal tract; this tract usually disappears
during the 5th-10th gestational weeks. The descent of
the thyroid through the anterior midline neck explains
several anomalies that relate to thyroid pathology.
Along the pathway of thyroid descent, a cyst with
ciliated pseudo stratified epithelium and variable
amounts of thyroid tissue may remain which is called
thyroglossal duct cysts. Thyroglossal duct cyst is the
most common congenital anomaly in thyroid
development and occurs in 7% of the adult population
[1]. Thyroglossal duct cyst accounts for 70% of
congenital neck masses [2] and usually manifests as an
enlarging painless neck mass in children or young
adults. If infected it may present as a red warm painful
lump. In most circumstances diagnosis can be made by
history and physical examination [3]. It may move with
swallowing and classically elevates on tongue

protrusion. Brentano in 1911 and Uchermann in 1915
are credited as being among the first to describe a
neoplasm in a thyroglossal duct remnant; the median
age at presentation is 40 years and most patients are
asymptomatic (cited by Weiss and Orlich) [4].

The incidence of carcinoma in thyroglossal
duct cysts is less than 1%. [5,6]. In a 2004 review of
215 cases, 80% were papillary carcinoma [5,7]. Other
cancers in decreasing frequency were squamous cell
carcinoma, follicular carcinoma, and Hurthle cell,
insular and rarely anaplastic carcinoma. Medullary
carcinoma has not been reported in a thyroglossal cyst
[5, 8-10].

A review of the clinical presentation, fine
needle aspiration cytology (FNAC) and histological
diagnosis was done in seven patients with ultrasound
(USG) documented “solid internal component” in a
thyroglossal duct cyst scanned in past three years. The
FNAC diagnosis, USG findings and histopathological
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diagnosis were analyzed. Particular emphasis was given
on the preoperative ultrasonography (USG) findings,
which could help to reach a preoperative diagnosis of
TGDC or suspicion of TGDC.

The purpose of this paper is to describe the
ultrasound imaging features of thyroglossal duct cyst
with solid internal component; and to find the
significance of a central solid component as a predictor
of papillary carcinoma.

CASES
The cases are summarized in table 1 and the
USG findings in table 2. The patients’ age varied from

18 years to 50 years. There were 4 females and 3 males.
All the patients had clinically palpable swelling in the
neck in the midline or paramedian location. Only one
case (case no. 2) was known case of thyroglossal cyst
carcinoma (PTC by FNAC) before the USG was
performed. The USG findings were highly specific for
the malignancy. The most important findings were
“presence of an internal solid nodular component within
the cystic lesion” and the “tiny calcifications in the solid
nodular component” which were seen in all the seven
cases. Lateral cervical lymphadenopathy was seen in
three case with level | and 1l nodes. Blind FNAC was
positive in only one case. Whereas USG guided FNAC
confirmed malignancy in all the five out of five cases.

Table 1: Summary of the results observed.

S. | Age | G| Sym | location Blind USG UsSG Lymph surgery Histop
n. p- FNAC diagnosis guided node atholog
(yrs) toms diagnosis FNAC enlargem ical

Diagnos | ent examin
is ation
1 |18 M| Swell | Left TGC TGC with | PTC nil Sis trunks PTC
ing paramedian solid internal
component
2 |25 F | Swell | Midline TGC with | TGC with | Not Bilateral Sistrunks PTC
ing infrahyoid | papillary solid internal | done level I operation
carcinoma component with
excision of
level 1
lymph node
3 |21 F | Swell | Right TGC TGC with | PTC nill Sistrunks PTC
ing Paramedian solid internal
component
4 130 M| Swell | Midline TGC TGC with | PTC nill Sistrunks PTC
ing Infrahyoid solid internal
component
5 |50 M| Swell | Midline TGC TGC with | PTC Bilateral Sistrunks PTC
ing solid internal level I operation
component with
excision of
level 1
lymph node
6 |25 F | Swell | Left TGC TGC with | PTC nill Sistrunks PTC
ing paramedian solid internal
component
7 |36 F | Recu | Midline Not done TGC with | Not Level | Sistrunks PTC
rrenc solid internal | done operation
e of component with
swell excision of
ing level |
lymph node

FNAC= fine needle aspiration cytology, USG = Ultrasonography, TGC = thyroglossal cyst, PTC = papillary carcinoma

thyroid.

The patient at serial 7 was an adult female with
a previous history of thyroglossal cyst excision 12 years

back and now presented with a recurrence of swelling
from past 2 years (Fig. 1a). The USG showed a cystic
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lesion with a solid internal component and micro
calcifications in the solid internal component (fig. 1 b
and c). Based on these findings we reported the USG as
recurrent thyroglossal cyst with possible PTC. No
preoperative FNAC was done in this patient. The
patient was operated and the specimen was sent for the

histopathological examination. However, initial biopsy
report mentioned a thyroglossal cyst. There was no
mention of PTC. We requested for revision of the
diagnosis, and the reviewing pathologist reported the
case as PTC in a thyroglossal cyst! This emphasizes the
role of preoperative USG.

Table 2: Ultrasonographic findings in the thyroglossal cyst with papillary carcinoma

S. Cystic Internal Micro- Thyroid Cervical Histopathological
NO. | lesion in | solid mass | calcifications in the | echogenicity | lymphadenopathy | Diagnosis
the neck | inthe cyst | internal solid mass
1 Yes Yes Yes Normal No Papillary ca in TGC
2 Yes Yes Yes Normal Yes Papillary ca in TGC
3 Yes Yes Yes Normal No Papillary ca in TGC
4 Yes Yes Yes Normal No Papillary ca in TGC
5 Yes Yes Yes Normal Yes Papillary ca in TGC
6 Yes Yes Yes Normal No Papillary ca in TGC
7 Yes Yes Yes Normal Yes Papillary ca in TGC
TGC = thyroglossal cyst, ca = carcinoma

In our series of cases, we observed certain
atypical USG imaging features in all the seven cases,
which arose suspicion of malignancy. These atypical
features were the solid internal globular component
associated with multiple tiny echogenic foci (micro
calcifications) (Fig. 1 and 2). Enlarged lymph nodes

were observed in three cases. All the seven cases with
these findings proved to be papillary thyroid carcinoma
on histopathology. As such we suggest that USG may
predict the presence of papillary carcinoma in a
thyroglossal cyst with these atypical imaging findings.

Fig 1: A, Photo of the patient (case 7) showing anterior midline swelling in the upper neck. B, A cystic lesion is
seen with presence of a small internal component. C, Note the tiny echogenic foci (micro calcifications) in the
internal component. Debris is also seen in the fluid of the cyst.
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Fig 2: a, solid internal component in a thyroglossal cyst with micro calcifications. b, panoramic view of the same
lesion. ¢ and d, another patient with a thyroglossal cyst carcinoma. e and f, another patient with thyroglossal cyst
carcinoma

DISCUSSION

Thyroglossal duct cysts develop from
persistence of the mid portion of the thyroglossal duct
which is an embryonic structure that traces the path of
the descent of the thyroid gland. The duct is normally
obliterated at around the 8th—10th week of gestation,
but if the duct fails to involutes completely, the
remaining epithelial tissue can develop a thyroglossal
cyst (TGC). Previous studies have suggested that this
failure to involute occurs in approximately 7% of the
population [11]. Typically, TGC manifest as an
enlarging, painless, midline neck mass in children or
young adults that moves upward with tongue protrusion
[12, 13, 14]. Rarely, the cyst may localize to the floor of
the mouth [15, 16]. The age ranged between 18 to 50
years. There was a female preponderance seen in our
series with a 4:3 female to male gender ratio.

The etiology of the papillary carcinoma arising
in a thyroglossal duct cyst is unclear but, generally,
there are two theories which can explain this
phenomenon, de novo origin and spread from a primary
thyroid gland tumor [17]. Most authors support the
theory of primary de novo origin by the ectopic thyroid
nests of the cyst wall rather than the metastatic spread
from a primary thyroid gland tumor through the duct
from the thyroid carcinoma. The other theory explains
synchronous occurrence of thyroglossal duct cyst
carcinoma and thyroid carcinoma, which are reported to

be even rarer, as multifocal tumor [18]. Papillary
carcinoma is the most common malignancy in
thyroglossal duct cyst (80%), followed by “mixed”
papillary-follicular carcinoma (8%) and squamous cell
carcinoma (6 %). The other 6% include very rare cases
of epidermoid, Hirthle cell (oxyphillic), follicular, and
anaplastic (undifferentiated) carcinomas [19]. The
concomitant occurrence of papillary carcinoma in the
thyroid and thyroglossal cyst has also been reported.

Imaging diagnostic techniques, including
ultrasound, scintigraphy and CT, are usually unable to
preoperatively diagnose malignant disease [20] and fine
needle aspiration yields a correct result in only 66% of
the cases [21]. The USG in a thyroglossal cyst usually
reveals a well defined cystic lesion with anechoic fluid
inside. The walls are thin. No internal vascularity is
seen. However, in some cases, the internal fluid may
contain debris.

Recently Aculate reported a case of Papillary
carcinoma in TGC in a 21 year old woman in whom
USG showed a predominantly cystic lesion lying
between the hyoid and thyroid cartilages with a central
solid component. Post operatively histopathological
examination showed a small papillary thyroid
carcinoma confined to the wall of the cyst [22]. Barton
et al.; reported that carcinoma should be considered in
thyroglossal duct cysts that have a mural nodule or
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calcification on CT [23]. We observed that solid
internal component and micro calcifications on imaging
can predict carcinoma within a thyroglossal duct cyst up
to 100% cases.

The role of FNAC in diagnosing papillary
carcinoma in thyroglossal duct cyst has been studied.
Published literature quotes a true positive rate of 53%
and a false negative rate of 47%.16 [24]. In a series of
cases reviewed by Bardales et al.; preoperative
diagnosis of malignancy was made in 56% of cases
[25]. Yang et al.; attribute the high false-negativity to
hypocellularity that results from dilution by the cystic
contents. Therefore, it is important to repeat and
aspirate any residual solid regions after the cyst has
been decompressed [23]. In predominantly cystic
lesions, obtaining an ultrasound-guided biopsy
specimen from the solid component of the mass is
preferable; however, routine FNAC of all TGC,
especially in children, may not be cost —effective
because of low frequency of occurrence of carcinoma
[19].

The prognosis for papillary TGDC is excellent,
with occurrence of metastatic disease in less than 2% of
cases [26]. There is still controversy regarding the need
to remove the thyroid gland in the case of a papillary
carcinoma of the TGD. Some authors recommend
thyroidectomy in cases where (a) the thyroid gland is
found to be nodular, with a cold nodule in a thyroid
iodine uptake scan; (b) enlarged lymph nodes are
present, or (c) a history of neck irradiation exists [27].
Others add that In the case of large tumors >1 cm,
invasion through the duct cyst wall or suspect foci in
the thyroid gland, a total thyroidectomy followed by I-
131 ablation and thyroid-stimulating hormone
suppression should be done [28].

It was concluded that pre-operative USG is a
very useful investigation in patients of TGC. It has a
very high positive predictive value in the diagnosis of
TGDC. It can also detect lymphadenopathy with
certainty. Associated thyroid lesions are also evaluated.
However TGDC being a very rare entity, a prospective
double blinded study with a large number of patients
could not be done by us. As such the exact sensitivity
and specificity of USG cannot be commented about.
Also, many patients with other histological sub types of
TGDC were not observed.

Thus USG should be ordered in the routine
preoperative workup of patients with thyroglossal cyst.
It was also concluded that FNAC should preferably be
done under USG guidance, as blind FNAC has a very
high false negative rate.

CONCLUSION

Because of the rarity of TGDC, this diagnosis
may be missed, drastically affecting the appropriateness
of the treatment provided. USG can lead to a
preoperative diagnosis of thyroglossal duct carcinoma,
as a central solid nodular component within the cyst
with micro calcifications. USG is also used to guide the
FNAC. USG may also be useful tool in post operative
follow up.
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