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Abstract. Thyroglossal duct cyst (TDC) is the most common congenital midline anterior neck mass which may
present at any age particularly in the pediatric age group.
To review the pre-operative evaluation and the subsequent management in patients diagnosed with TDC.
Medical records of all the patients diagnosed with TDCs from January 2001 till December 2010 were
retrospectively reviewed. The patients’ clinical presentations, types of radiological investigation performed, the
surgery and the outcome were documented.
There were 23 records of patients identified, but only 12 records were included due to incomplete data. They were
7 female and 5 male. The age ranged from 2 to 58 years. Mean age of presentation was 11.8 years. Eighty three
percent of patients were in the pediatric age group. Ten cases (83%) presented as a painless neck swelling and a
case with discharging cyst (8.3%) and infected cyst (8.3%). The site of the cyst was infrahyoid in seven cases
(59%), suprahyoid in three cases (25%), one over the hyoid bone (8%) and another one case situated at the base of
tongue (8%).Neck ultrasound was the most common radiological investigation performed prior to surgery. All
patients underwent Sistrunk operation. The histopathological examination of the excised specimens was confirmed
as thyroglossal duct cyst; in one patient papillary carcinoma was identified. There were no post-operative
complications or recurrence.
TDCs may manifest at any age but most commonly in pediatric age group. Diagnosis is usually be made clinically.
Ultrasound of the thyroid gland and the neck structures is an adequate tool of investigation; however other adjunct
investigations may be required. Sistrunk operation is the surgery of choice at our centre with no recurrence
documented.
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Classically, TDCs present as a mobile, painless
midline cystic neck swelling that moves with
deglutition and protrusion of the tongue. While it
typically presents at midline close to the hyoid
bone, 10% - 24% of the cysts are located
laterally, usually on the left (4). Occasionally
TDCs can presents with sign and symptoms of
infection or with a discharging cyst. A rapid
increase in duct growth should raised suspicious
of malignancy which there is an estimated 1%
chance of malignant transformation in TDCs (5).
Failure to identify the possibility of TDCs may
result in recurrence as a consequence of
inadequate surgical procedure such as incisional
biopsy or enucleation (5). The gold standard
management for TDCs is the Sistrunk procedure
as evidenced by low recurrence rates (7).

1. Introduction
Thyroglossal duct cyst (TDC) is the most
common congenital midline neck mass which
may present at any age. The exact incidence of
TDC is unclear, but its incidence appears to be
equal in both genders and is higher in children
than adults (1).
*
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at presentation was 11.8 years with the age range
of two to 58 (see Table 1). Out of the 12 patients,
six were Malay, four were Chinese and two were
Indian.
In 10 patients (83%), the clinical presentation
was classical of a painless anterior midline neck
mass, whereas one of the patients presented with
painful infected submental swelling and the other
patient presented with a discharging midline neck
cyst. All the swelling showed the typical nature
of the mass that move with deglutition and
protrusion of the tongue. The mean duration of
the symptoms was 11 months, with the range of
duration from one month to 10 years. The site of
the cyst was infrahyoid in seven cases (59%),
suprahyoid in three cases (25%), one over the
hyoid bone (8%) and another one case situated at
the base of tongue (8%).The clinical size of the
cysts varied from 1.5 to 4.0 cm in diameter.
Preoperative ultrasound (US) of the neck was
performed in nine cases. Out of the nine cases,
eight US showed the typical well defined
hypoechoic cystic lesions that are separate from
the thyroid gland, which is a classic hallmark of
TDC. In another case, it showed a solid nodule
lesion at midline of neck with normal appearance
of the thyroid gland. The measurement of the size
of the cyst did not vary more than 15% from our
clinical assessment. All these nine cases showed
normal thyroid gland. CT scan of neck was
performed in two adult patients, which the
mitotic lesion was suspected. In addition,
radioisotope thyroid scanning (with Technetium –

We performed a 10 year retrospective review of
patients diagnosed with TDCs managed in our
centre. We documented the patients’ clinical
presentations, types of radiological investigations
performed, the surgery of choice and the
outcomes.

2. Materials and methods
A series of patients with TDCs were
retrospectively reviewed from January 2001 to
December 2010 in Universiti Kebangsaan
Malaysia Medical Centre (UKMMC). All patients
were treated by various surgeons from
Department of Otorhinolaryngology, Head and
Neck and Department of Paediatric Surgery.
There were 23 patients identified with TDCs,
which only 12 medical records were available as
most of the patients were discharged well and
their medical records have been discarded. The
medical records were analysed for demographic
data,
clinical
presentations,
mode
of
investigations, surgical managements and its
outcome. The needs of certain advance
investigations were highlighted. Operative data
and postoperative histopathological results were
analysed.

3. Results
Twelve patients (seven female and five male)
with postoperative diagnosis of TDCs were
included in this study. Most of the patients were
from the pediatric age group (83%) which
ranging from two to 15 years old. The mean age
Table 1. Clinical presentation and assessment of TDCs

Age & Sex
1. 2/F
2. 3/M
3.
4.
5.
6.
7.

4/F
6/F
6/F
6/M
6/M

8. 7/M
9. 9/M
10. 15/F
11. 20/F
12. 58/M

Presentation
TFT
Suprahyoid mass
Infected suprahyoid +
mass
Infrahyoid mass
Infrahyoid mass
Intralingual mass
Infrahyoid mass
Infected infrahyoid
mass and cutaneous
fistula
Suprahyoid mass
Infrahyoid mass
Mass at the level of +
hyoid bone
Infrahyoid mass
Infrahyoid mass

US = Ultrasonography
CT = Computed Tomography
RTS = Radioisotope Thyroid Scanning

US
+
+

CT

RTS

FNC

TF

+
+
+

+
+
+

+

+
+
+
+

+
+

+
+

+

FNC = Fine Needle Aspiration Cytology
TFT = Thyroid Function Test
TF = Thyroglossal Fistulography
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Cystic mass at anterior neck

In adult patient which clinically
suggestive of TDC, but size
larger than usual

US

History and Physical examination
-Confirmed the mass movement with
protrusion of tongue and swallowing
- Euthroid status

If there is sign of infection,
patient need to be treated
with broadspectrum
antibiotic, ie amoxicillin and
clavulanic acid, and reassess
.after two weeks.

Typical of TDC

CT Scan to rule
out malignancy

Ultrasound
To confirm the presence of
normal thyroid gland

Abnormal or absence
of normal TG

Normal TG

TFT & FNAC
RTS
Abnormal

Normal

Sistrunk operation

CT Scan to rule out
malignancy

Normal
TG

If the is only
thyroid tissue
in TDC

Sistrunk operation

Normal TFT

If patient has multiple episodes of
infection, councel the patient/parent for
sistrunk operation with life-long
thyroxine

Fig. 1. Algorithm for evaluation of a cystic anterior neck mass. TDC, thyroglossal duct cyst;TG, thyroid gland;
US, ultrasound; FNAC, fine needle aspiration cytology; TFT, thyroid function test; RTS, radio-isotope thyroid
scan
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99m) were performed in 4 patients (age ranging
from nine to 43 years old; which no extra
thyroidal activity showed in all 4 cases.
Thyroglossal fistulography was performed in one
case which presented with a cutaneous fistula, in
which a short blind sinus was demonstrated. The
other preoperative assessment performed was a
serum thyroid function test. It was evaluated in 3
cases and all results were within normal limit. On
the other hand, 2 cases which fine-needle
aspiration cytology( FNAC) was performed, only
one case was reported as TDC after second
attempt, where as in the other case, it was
reported as inconclusive even though after
attempted multiple samples.
The standard surgical approach is a Sistrunk
procedure. This procedure involves the resection
of the whole length of the duct and cyst in
continuity with the body of the hyoid bone. An
island of skin was removed together with the
track in cases with cutaneous fistula. Intraoperatively, 2 cases had poor defined margin
around the cyst with adherence to the surrounding
straps muscle. Out of the 12 cases, a suction
drains were inserted in 4 patients post-operatively
and removed after 24 hours. Only three cases
received post-operative antibiotic therapy, when
intra-operative adhesions, post infected cyst and
post-operative hematoma were encountered.
All the surgical specimens were sent for
histopathological examination. The preoperative
diagnosis of TDC was histopathologically
confirmed in 11 cases (92%), one case reported
as papillary carcinoma arising from thyroglossal
duct cyst reported in a 15 year old Indian female.
This patient subsequently underwent total
thyroidectomy and subsequent radioablation
iodine. She was well with yearly follow up and
no recurrence was noted after 5 years.
Post-operative hospital stay was short in all
patients, they were discharged on day one
postoperatively. Patients with surgical drains,
was discharged after two days. Follow up ranged
from one month to 64 months. During the followup period, one patient was complicated with
mucoid discharge from previous drain site on day
14 postoperatively. Patient was successfully
treated with a week course of oral amoxcycilin
with clavulanic acid. Haematoma occurred in one
patient in the early postoperative days, due to
poor functioning vacuum drain and resolved with
antibiotic therapy.

does not undergo complete involution, during the
embryological development of the thyroid gland.
It can be located anywhere from the foramen
caecum in the base of tongue up to suprasternal
region. Many other different terms have been
used in the literature with regards to this
pathology
such
as
‘thyroglossal
cyst’,
‘thyroglossal tract cyst’, ‘thyroglossal duct
remnant’ and ‘thyroglossal tract remnant’(8).
A wide range of differential diagnosis can be
made for neck masses. Among them, TDC is the
most common cause of congenital anterior
midline cyst in the neck (9,10). In the series of
autopsy specimens studied by Sprinzl et al. in
2000 (11), revealed TDC or ectopic thyroid tissue
in 41.3% of 58 specimens. In other large series by
Hsieh et al. in 2003 (10), TDC accounted for
54.6% of 331 paediatric patients with congenital
cervical cysts. Although TDCs can present at any
age, most literature reported that the peak
incidence is in the 1-10 year age group. However,
more recent literature show its more prevalence
in adult population than previously believed (1216). These findings may be influenced by local
demographic data. Thereby, a meta- analysis by
Allard in 1982 (1), concluded that age of
presentation for TDCs appeared to be a bimodal
distribution with a peak at 6 and 45 years of age.
In our series, age ranged from 2 to 58 years old
with mean of 11.8 years. Of 12 patients, ten
patients (83%) were below 18 years old and
almost equal distribution among female 58% and
male 42%
TDC commonly presents with mobile midline
anterior neck mass which moves with deglutition
and protrusion of the tongue, usually in proximity
to the hyoid bone. A study by Josephson and
Spenser in 1998 (17), found that 65.7% of their
patient presented with mass or recurrent mass. It
may also occasionally presents as a secondary
infection or a cutaneous fistula. The study with
1534 cases by Allard (1) reported 32.6%
presented with fistula. In the other study by
Ostlie et al. (18), he revealed similar prevalence
(33%) of cases presented with celulitis or
abscess.
The
possible
pathogenesis
of
fistulisation to skin or to foramen caecum may
follow episodes of infection, trauma, post surgery
or even can occur spontaneously. The fistulous
discharge is usually more pronounced during
mastication or deglutition (19).
The typical movement of the cystic lesion in
the neck with deglutition and protrusion of
tongue is often cited as a reliable diagnostic sign.
However this sign may be difficult to elicit in the
pediatric group as it may misleading to a wrong
diagnosis such as dermoid cyst, lymphadenopathy

4. Discussion
The term ‘thyroglossal duct cyst’ is a common
term used in many literature to describe a mass
arising from remnant of thyroglossal tract, which
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appearance reflecting proteinaceous contents
(mucus, thyroglobulin), cholesterol crystals and
keratin (15) as showed in one of our cases with
infected suprahyoid TDC. Two cases in our series
had CT performed as investigation of choice to
more accurately delineate the anatomy of large
cysts. This is a preferable mode of assessment in
our adult patients. Any solid component or
enhancing nodule detected within TDC on CT or
MRI, a malignancy should be rule out (26).
In our series, radioisotopes thyroid scanning
was performed in 4 cases. This assessment was
used to rule out any possibility of only
functioning ectopic thyroid tissue if the normal
thyroid gland is not seen in the US, without any
benefit in confirmation of disease. Excision of
this only functioning ectopic thyroid tissue could
lead to permanent hypothyroidism. The reported
incidence of preoperative misdiagnosed as TDC
which postoperatively was ectopic thyroid tissue
is about 1-2% (26). Furthermore, in the present of
normal thyroid gland, ectopic thyroid tissue
maybe found within the wall of a TDC in small
cases, about 5% of cases (27). Therefore, even
though advocated by other centres [3, 25], the
need of routine preoperative radioisotopes thyroid
scanning to rule out an only functioning ectopic
thyroid tissue should be avoided (28).
FNAC is a simple and reliable test which is
useful in making diagnosis of neck masses in the
distinction of benign from malignant lesion (9).
According to study by Shahins et al in 2005,
FNAC is only moderately accurate in the
preoperative evaluation of TDCs, although skilled
personnel and routine audit should improve the
diagnostic accuracy (29). However in our series,
FNAC could not delineate a correct diagnosis on
the first sample and required multiple samples in
which still cannot offer a diagnosis. Furthermore,
FNAC does not give added information in
pediatric patients with normal thyroid glands
visualized on US. Serum thyroid function test
may be performed to confirm euthyroid status of
patients preoperatively, in supplementary to
radiological thyroid gland assessment.
The Sistrunk procedure is the mainstay of
surgical approach for TDC. Historically, before
1893, TDCs were treated via simple incision and
drainage, but recurrence was very high about 50%
(30). The recurrence was remarkably reduced
(approximately 20%) by removal of midportion
of the hyoid bone in continuity with TDC. This
procedure was first described by Schlange in
1893 (31), which the further complete removal of
the TDC including its attachment to hyoid bone
and foramen caecum by Sistrunk in 1920 (32).
This is based on an embryological study by

and cystic hygroma as it presented proximity to
hyoid bone (19). As in the literature review, our
study also showed typical presentation of a neck
mass (83%) and presentation as infection and
cutaneous fistula accounted for 8.3%% each. The
atypical symptoms reported in the literature
include dysphagia, cough, airway obstruction and
pain. In a study by Brousseau et al. (12), adults
commonly present with atypical symptoms.
The reported average size of TDC is ranging
from 2-4cm in the widest diameter as similar
finding in this study measured about 1.5-4cm
(19). As regards to the sites of TDC, we noted
similar finding with a study by Allard (1). He
reported the following locations; infrahyoid
60.9%, suprahyoid 24.1%, lingual 2.1% and
suprasternal 12.9%. However in this study, no
suprasternal cyst was reported. In the case with
large lingual TDCs at base of tongue, it might
cause mass effect which can lead to airway
obstruction as patient might present with stridor,
dypsnea, periodic cyanosis and as severe as can
cause sudden infant death (20). While TDCs
classically present in midline, few reports in
literature describes laterally placed TDCs,
anterior to sternocleidomastoid muscle which can
be a differential diagnosis of branchial cyst (21).
As in most cases of TDCs presented with
typical signs and symptoms, a meticulous clinical
assessment is usually sufficient to make a correct
preoperative diagnosis of TDC (22). However
preoperative imaging plays an important role to
support the diagnosis. Usually, such decision
making relies on clinicians’ experience with
different years of experience managing the TDCs.
No clear consensus in literature regarding
preoperative imaging in patient with TDCs. There
is a well accepted agreement that ultrasound is
the preoperative investigation of choice for TDC.
Ultrasound is done to ensure that patients have a
normal thyroid gland (23). It is beneficial
particularly in children as this investigation is
free from ionizing radiation, sedation, less costly
and is readily available (23,24).
In this series, six variation of diagnostic study
were performed, which includes US, CT,
radioisotope thyroid scanning, thyroglossal
fistulography, FNAC and serum thyroid function
test. Nine out of 12 cases had an US performed
which 8 cases had clearly showed typical
hypoechoic cystic lesions that consistent with
TDC and identification of normal thyroid gland
tissue. The reported features of TDCs may be
varied on US imaging; hypoechoic and well
circumscribes in simple TDCs; a heterogenous
pattern with internal echoes in cases of previous
infection or hemorrhage; and a pseodosolid
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TDCs and lead to risk of recurrence (18, 44). In
our series, neither residual nor recurrence was
encountered during the follow up.
As a conclusion, TDCs may manifest at any age
and more prevalence in the pediatric age group
and they are equal in males and females. Most of
TDCs presented in classical way and diagnosis is
clinical. US of neck was the common routine
preoperative test and found to be adequate as well
as for evaluation of the thyroid gland, whereas
CT may have a role in adult patient to rule out
malignancy. Additional imaging or investigation
studies may be helpful in selected cases. The
Sistrunk operation is considered the treatment of
choice with minimal morbidity and recurrence.

Wengloski in 1912 (33). Horisawa et al reported
that the recurrence rate with similar to Sistrunk
operation was significantly lower than for the
Schlange operation (34). In our series, all the
cases underwent Sistrunk procedure as the
surgical methods of choice and no recurrence was
encountered.
All the surgical specimens sent for
histopathological study is crucial to rule out
malignancy particularly in elderly patients.
Usually TDCs contain mucoid or gelatinous
material. The presence of mucopurulent material
is indicative of an infection. The epithelial lining
the cyst is vary, typically pseudostratified ciliated
columnar and/or squamous epithelium with
thyroglosal track or thyroid follicles in the
surrounding stroma. The unusual presence of
lymphoid nodules is found in 15-20% of cases
(35), transitional epithelium (36), gastric
epithelium (37), and small intestinal type of
epithelium (1) had been reported. In this study,
all patients were confirmed as TDC, except in 15
year-old female patient who had histologically
reported as papillary carcinoma arising from
TDC. The incidence of TDC malignancy is 1%.
Controversy was raised regarding its appropriate
management, and weather thyroidectomy is
crucial. However in recent literature concluded
that in most patients with normal thyroid gland,
the Sistrunk operation is adequate as a surgical
treatment
(38-40).
Furthermore,
a
total
thyroidectomy is only advocated in the presence
of suspicious clinical or radiological synchronous
neoplastic lesion in the thyroid gland (7,41).
The Sistrunk procedure is generally safe and
major postoperative complications are rare.
Maddalozzo et all (42) had reported 29%
incidence of complications in patients younger
than 18 years old and other author reported as
12% in adult (17). The major complications
include recurrence, abscess or haematoma
requiring surgical drainage, inadvertent entry into
the airway during intraoperatively, tracheostomy,
recurrent
laryngeal
nerve
paralysis,
hypothyroidism
and
even
death
(43).
Furthermore, the reported minor complications
include seroma, local wound infection, stich
abscess and wound dehiscence (42). Similarly, in
our 2 cases (17%) had a minor complication of
mucoid discharge from previous drain site in an
adult patient and a mild wound hematoma. The
need of postoperative drain is controversial,
which we advocate no drain required in Sistrunk
procedure. The previous literature reported that
the recurrence rate after the Sistrunk procedure is
3-6% (12). Misdiagnosis and mismanagement of
TDC resulting in incomplete surgical removal of
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