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ABSTRACT

Objectives: A thyroglossal duct cyst (TDC) is a frequent congenital midline anomaly of
the neck that usually manifests during the first decade of life. We aimed to describe the
presentation, management, and outcome of TDC in pediatric and adult cases. Methods:
A retrospective observational analysis was conducted for all patients diagnosed and
treated for TDC between 2000 and 2014 in a single center in Qatar. Data included
patients’ demographics, presentations, preoperative investigations, anesthesia type,
histopathological findings, surgical management, recurrences, and complications.
Results: We identified 102 patients, of which 57% were males. The mean age of patients
was 20.2£15.6 years. A bimodal distribution of TDC has been observed, which peaked
between the ages of 6-13 years and at =19 years. The preoperative evaluation mainly
includes ultrasonography (66%), thyroid function test (44%), and fine-needle aspiration
cytology (10%). The median size of the cyst was 25 (2-60) mm. Patients mainly presented
with an asymptomatic midline neck mass at or below the hyoid bone (82%), followed
by fistula (9%), infection (2%), and dysphagia (2%). Eighty-nine cases were identified
preoperatively as TDC. The histopathological findings confirmed TDC with hyoid bone
in 61 cases,and TDC alone in 38 cases. Eighty patients underwent the Sistrunk procedure
while excision of TDC alone was observed in 18 cases. Five cases of recurrent disease
were also treated. Adults had a greater median cyst size (30 (9-60) vs. 22 (2-55) mm;
2 = 0.005) and required prolonged operation time (69 (1-169) vs. 32.5 (1-140) mins;
2 =0.004) compared to the pediatric group. Conclusion: The occurrence of TDC shows
a bimodal age distribution. Preoperative evaluation and time for surgery vary whereas
clinical presentations, surgical management, and postoperative outcomes are comparable
among adult and pediatric groups. Ultrasonography is the preferred diagnostic modality,
and the Sistrunk procedure remains the primary choice of treatment.

hyroglossal duct cyst (TDC) is a

frequent congenital midline anomaly of

it might occur at any point across the thyroglossal
duct”

the neck that usually manifests during

the first decade of life but may develop
at any age." Usually, patients with TDC remain
asymptomatic but might develop an abscess or
fistula at some stage.” Though the exact incidence of
TDC remains unclear, the current literature suggests
that its frequency is higher in children compared to
adults, but there is no disparity among the genders.?
TDC is usually diagnosed up to the age of five years
in children and around 60% of cases are detected
before the age of 20 years. However, it is infrequent
(7%) among the adult population.>* Primarily, TDC
develops at the midline around the hyoid bone, but

The standard treatment for TDC is a Sistrunk
procedure, which comprises excision of the mid-
portion of the hyoid bone along with the TDC.¢
The Sistrunk procedure has been considered the
gold standard treatment with a relatively lower rate
of recurrence. However, some studies have reported
variable rates of postoperative complications
and recurrence among pediatric as well as adult
populations.”® This could be attributed to other
contributing factors such as preoperative infection,
inappropriate diagnosis and surgery, surgeon skill
level, and abnormal presentation.”!® To date, there
are only few case reports from our region to describe
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the clinical presentation and management of patients
with TDC. However, data describing large numbers
of cases based on pediatric and adult populations are
still lacking.

We performed a retrospective review of the
clinical presentation, preoperative evaluation,
surgical management, and postoperative
complications of TDC, which will be helpful for
ensuring the optimal management and outcome of

TDC patients in Qatar.

METHODS

We performed a retrospective analysis of operating
theater records for all clinically suspected cases of
TDC that underwent surgical interventions from the
pediatric and general surgery department databases
at Hamad General Hospital, Doha, Qatar between
January 2000 and January 2014. Ethical approval was
obtained from the Medical Research Center (IRB#
14197/14) and waiver consent was approved by the
Hamad Medical Corporation, Doha, Qatar.

Patient demographic data were extracted
(age, gender, and nationality) for preoperative
investigation and diagnosis. The American Society
of Anesthesiologists (ASA) Physical Status
Classification was used to assess the fitness of cases
before surgery, clinical presentations, type of surgery,
histopathological findings, size of the cyst, details
of surgical management, recurrences, complications,
and duration of follow-up. The patients were
followed-up for routine clinical care as per standard
practice.

TDC occurs due to incomplete closure of the
thyroglossal duct.!" The postoperative diagnosis of
TDC was made using histopathological findings.
Furthermore, depending on the clinical presentation,
all patients underwent surgical intervention, which
mainly constituted of the Sistrunk procedure and
excision of the cyst. The preoperative evaluation
included a physical examination, thyroid profile,
radioisotope scan, neck ultrasonography (USG), and
fine-needle aspiration cytology (FNAC).

Patients were categorized into one of two groups
depending on admission specialty (i.c., general
surgery or pediatric surgery). Cases with recurrent
TDC were also analyzed for age, gender, symptoms,
procedures, and histopathological findings. Data
were reported as percentage, mean and standard
deviation, and median and range, when applicable.

Epidermalinclusion cyst - Dermoid cyst Tuberculosis

Toxoplasmosis

Brachial cleft cyst

Figure 1: Lesions not found to be thyroglossal duct
cyst by histopathology (n = 15).

Comparison between respective groups was
performed using the Student’s #test for continuous
variables and Pearson’s chi-square test for categorical
variables. A significant difference was considered
when the two-tailed p-value was less than 0.050. Data
analysis was carried out using the SPSS Statistics
(SPSS Statistics Inc., Chicago, US) version 18.

RESULTS

We reviewed 146 medical records for operations
with a preoperative diagnosis of TDC. No surgical
histopathology was performed in 27 cases, and in
15 cases the pathological examination revealed
other lesions [Figure 1]. Therefore, 102 consecutive
patients with histopathology confirmation for TDC
were included in the study.

Of the total 102 patients treated for TDC, 67
were admitted under pediatric surgery, and 35 were
admitted under general surgery (adults). Overall,
57% were males, 45% were nationals, and the mean
age was 20.2415.6 years [ Table 1]. The mean age of
the children was 10.445.4 years, and the adults was
38.9410.9 years suggesting a bimodal distribution
of age. However, the frequency of TDC was
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Table 1: Characteristics of thyroglossal duct cyst confirmed by histopathology (n = 102).

Characteristic n (%) Characteristic n (%)

Age, years, mean+SD 20.2+15.6 Preoperative diagnosis

Males 58 (56.9) Thyroglossal cyst 89 (87.3)

Qatari 46 (45.1) Thyroglossal fistula 8(7.8)

Preoperative investigations Recurrent thyroglossal cys 3(29)
Ulerasonography 67 (65.7) Recurrent thyroglossal fistula 1(1.0)
Thyroid function test 45 (44.1) Left branchial fistula 1(1.0)
ENAC 10(9.8) Procedure
Radioisotope scanning 3(29) Sistrunk operation 80 (78.4)
Cyst maximum size, mm, n 25 (2-60) Excision of the thyroglossal cyst only 18 (17.6)
(range)

Specialty Excision of sub-mental sinus and lymph node 1(1.0)
General surgery 35 (34.3) Excision of cervical sinus 1(1.0)
Pediatric surgery 67 (65.7) Recurrence 2(2.0)

ASA classification (n=84) Operation time, mins 55 (25-155)
ASAl 55 (65.5) Histopathology findings
ASA2 28 (33.3) Thyroglossal cyst with bone 61 (59.8)
ASA3 1(1.2) Thyroglossal cyst 38(37.3)

Presentation of wound Thyroglossal fistula 1(1.0)
Clean 77 (75.5) Recurrent thyroglossal cyst 1(1.0)
Clean-contaminated 19 (18.6) Recurrent thyroglossal fistula 1(1.0)
Dirty/infected 4(39) Duration of follow-up (months) 36 (1-169)
Contaminated 2(2.0)

Symptoms
Asymptomatic midline neck mass 84 (82.4)

Thyroglossal fistula 9(8.8)
Tenderness, redness, and infection 2(2.0)
Neck/throat pain or dysphagia 2(2.0)
Recurrent thyroglossal cyst 4(39)
Recurrent thyroglossal fistula 1(1.0)

ASA: American Society of Anesthesiologists classification; FNAC: fine-needle aspiration cyrology.

comparable between both genders in the different

age groups (p = 0.230) [Figure 2].

The overall preoperative evaluation included 20 M Ve
USG in 65.7% of cases and a thyroid function test p.:;‘%e
in 44.1% of cases. FNAC (9.8%) and radioisotope 40 '
scanning (2.9%) were only performed in adults. The
medical history of patients revealed no evidence of 30
malignancy in any of these cases. The median size g,
of TDC on USG was 25 (2-60) mm. The physical § 2

status classification based on ASA criteria was
available for 84 cases of which 55 (65.5%) were
completely healthy (ASA1), 28 (33.3%) had mild 10
systemic disease (ASA2), and one (1.2%) had severe

systemic disease (ASA3). 0

ase! . o 05 6-13 14-18 219
On the initial presentation, the majority of Age, years

wounds were classified as clean (75.5%), followed

by clean-contaminated (18.6%), dirty (3.9%), and Figure 2: Number of thyroglossal duct cyst by
gender and age.

contaminated (2.0%). The most common presenting
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Table 2: Thyroglossal cyst characteristics according to specialty (general vs. pediatric surgery).

Characteristics General surgery,
n=35,%
Age, mean+SD, years 38.9+10.9
Gender
Male 71.0
Female 29.0
Qatari 26.0
Preoperative evaluation
Thyroid function test 80.0
Ulcrasonography 71.0
Radioisotope scanning 9.0
FNAC 29.0
Anesthesia type
ASAI (n=72) 536
ASA2 (n=33) 464
ASA3 (n=1) 0.0
Symptoms
Asymptomatic midline neck mass 88.6
Neck or throat pain or dysphagia 29
Tenderness, redness, and infection 0.0
Fistula 5.7
Recurrence 29
Histopathological findings
Thyroglossal cyst and bone 46.0
Thyroglossal cyst 54.0
Procedure
Sistrunk operation 69.0
Excision of the thyroglossal cyst only 26.0
Recurrence 0.0
Maximum size, mm 30 (9-60)
Operation time, median/range, mins 75 (25-155)
Duration of follow-up, months 69 (1-169)

Pediatric surgery, p-value
n=67,%
10.4+5.4
49.0 0.030
51.0
55.0 0.004
25.0 0.001
63.0 0.380
0.0 0.020
0.0 0.001
71.4 0.160
26.8
1.8
79.1 0.630
15
3.0
119
45
67.0 0.110
28.0
84.0 0.110
13.0
3.0
22 (2-55) 0.005
50 (25-105) 0.004
32.5 (1-140) 0.190

FNAC: fine-needle aspiration cytology; SD: standard deviation.

symptom was palpable asymptomatic midline neck
mass at or below the level of the hyoid bone (82.4%)
followed by thyroglossal fistula (8.8%). Two patients
presented with tenderness, redness, and infection
and two patients had symptoms of neck/throat pain
and dysphagia. Five cases had recurrence (4 TDC
and 1 thyroglossal fistula). The major preoperative
diagnosis was TDC in 87% and thyroglossal fistula
in 8% of cases. Three cases were known to have
recurrent TDC (referred from another institution);
one case was suspected for recurrent thyroglossal
fistula and one for left branchial fistula.

Of the 102 patients operated, 78% underwent the
Sistrunk procedure (one patient was found to have a
spontancous rupture of the cyst) followed by excision
of the thyroglossal cyst alone (18%). Two TDC cases

that were treated earlier at our hospital experienced

recurrent disease and required a further operation.
Three known cases of recurrent TDC were referred
from another institution for operation. Of the total
five recurrent cases operated, four were treated with
the Sistrunk procedure, and one underwent excision
of thyroglossal cyst alone. Apart from recurrence,
no further postoperative complication was observed
in our cohort. The median operation time was 55
(25-155) minutes, and the patients were clinically
followed-up for 36 (1-169) months.

The histopathological findings confirmed TDC
with hyoid bone in 61 cases (one was recurrent and
one showed ruptured TDC), TDC alone in 38 cases
(one had thyroid tissue in addition to TDC), and
one case was confirmed to have a thyroglossal fistula.
All the surgical specimens sent for histopathological
study confirmed no evidence of malignancy.

OMAN MED J, VOL 31, NO 4, JULY 2016
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Table 3: Cases with recurrent admissions.

Number of
admissions

Age, years
Gender

Symptoms
1** admission

274 admission

Procedure
1* admission

274 admission

Histopathological
findings

Case one

1

44

Male

Treated

outside

Recurrence

Operated at

another hospital

Sistrunk

Benign tract

Case two Case three Case four Case five
1 2 2 1
15 10 7 7
Female Male Male Female
Treated Palpable Tenderness, Treated
outside asymptomatic redness, and outside
midline neck mass infection
at or below the
level of the hyoid
bone
Recurrence Recurrence Fistula Recurrence
Operated at Sistrunk operation Incision and Operated at
another hospital drainage of another hospital
thyroglossal cyst
Excision of Redo Sistrunk Sistrunk Sistrunk
thyroglossal cyst
only
Thyroglossal cyst Hyoid bone Recurrent Recurrent
with bone with chronic thyroglossal thyroglossal cyst
inflammation Fistula with bone

Table 4: Performance of surgeons based on

appropriate procedure and number and time of

operations.
Specialty ~ Number of Sistrunk, Average
operations n (%) operation
time, mins
Pediatric surgery
1 0(0.0) 85
1 1(100.0) 50
1 0(0.0) 50
2 0(0.0) 70+14
3 2(667) 68+22
7 7 (100.0) S1+11
8 8 (100.0) 57+6
11 9(818) 53+18
32 28 (87.5) 53+21
General Surgery
1 0(0.0) 45
1 1(100.0) 95
1 1(100.0) 80
1 1(100.0) 80
2 0(0.0) 102+39
2 2(100.0) 83+11
2 0(0.0) 55442
3 3(100.0) 86+18
4 2(50.0) 68+36
4 4(100.0) 70£13
6 2(33.3) 65+46
8 8 (100.0) 64424

Table 2 represents the analysis of TDC cases
according to admitting specialty (general vs.
pediatric surgery). Males were significantly higher
in the adult group whereas, females were more in the
pediatric group (p = 0.030). Moreover, a significantly
higher proportion of children were Qatari nationals
compared to adults (55.0% vs. 26.0%; p = 0.004).
Preoperative investigations such as thyroid function
test (80.0% vs. 25.0%; p = 0.001), radioisotope
scanning (8.6% vs. 0.0%; p = 0.020) and FNAC
(29.3% vs. 0.0%; p = 0.001) were performed more
frequently in the adult group. In addition, adult
patients had significantly greater median size of the
cyst (30 (9-60) vs. 22 (2-55); p = 0.005), and require
prolonged operation time (69 (1-169) vs. 32.5 (1-
140); p = 0.004) compared to the pediatric group.

Table 3 details the age, gender, presenting
symptoms, histopathological findings, and
procedural information of the five cases with
recurrent disease. Of these five cases, four were
children and one was an adult. Three were initially
operated outside and presented with recurrence,
and the remaining two cases were managed from
our center from the beginning. The performance
of surgeons (consultants and specialists) based on
number of operations, appropriateness of procedure,
and operation time has been presented in Table 4.

@l CoioiH (loal ol
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DISCUSSION

There is a paucity of information regarding the
presentation and management of TDC based on
large series of cases from the Middle East. This
is a unique study from our region to describe and
compare the clinical presentation, preoperative
evaluation, treatment, and outcomes of TDC among
the pediatric and adult population in Qatar. A wide
range of differential diagnosis can be made for neck
masses. Among them, TDC is a common congenital
midline anomaly with a prevalence of about 7%
among the general population,'> which represents
70% of the neck masses.”> Hsich et al,' presented a
large series of congenital cervical cysts cases in the
pediatric population, which observed that 55% of
these were also diagnosed with TDC.

TDC could present at any age but is less
frequent among the elderly. Previous reports have
suggested a higher frequency of TDCs in the
pediatric population which peaked by 10 years of
age."> Contrarily, recent studies suggested a greater

316 However, in

proportion of TDC among adults.
our series, a bimodal distribution of age was observed
that peaked at 10 and 39 years. Consistent with our
findings, a previous study also reported a bimodal
distribution of age at 6 and 45 years old among
children and adults, respectively.'® Ren et al,”
also reported the average age of children (7 years)
and adults (36 years) which is consistent with our
findings.

There is a controversy regarding gender
distribution in TDC. Studies in the pediatric
population have suggested a predominance of
males'® while others observed a higher proportion of
females.'®"” However, the majority of studies suggests
there is an equal distribution of TDCs among men
and women."*!¢ Consistently, no gender disparity
has been observed with respect to the frequency of
TDC in our series. The male/female ratio in Qatar
in the 0-14, 15-24, and 25-54 year age groups
are 1.03, 2.83, and 4.61, respectively, with a total
population 0f 2,123,160 in 2014.

The differential diagnosis of cystic swelling in
the upper part of the neck should include TDC,
branchial cyst, submandibular salivary gland duct
cyst, cystic hygroma, saccular cyst, mucous retention
cyst, laryngocele and jugular vein phlebectasia, and
pharyngocele.”® Although TDC often presents with
typical signs and symptoms, a thorough clinical
assessment is warranted for more appropriate

preoperative diagnosis.*! The accuracy of clinical
decision making also depends on the clinicians’
experience in managing the TDC. Hassan et al
demonstrated that typically TDC presents with a
neck mass (83%), infection (8%), and cutaneous
fistula (8%), which may or may not be associated
with recurrence. Moreover, patients with non-
infected TDC usually presented with a mobile, soft,
painless neck mass. Consistent with earlier findings
the majority (82%) of our TDC cases presented as a
palpable asymptomatic midline neck mass at or below
the level of the hyoid bone. On the other hand, cases
with infected TDC often presented with a painful
neck mass, developed fistula, dysphagia, cough, or
respiratory obstruction.! The possible mechanism
for the development of fistula to skin or foramen
cecum includes infection, trauma, and post-surgery
episodes or it can occur spontaneously.'* In our series,
the frequency of infection, neck pain, dysphagia, and
recurrence were in accordance with the reported
literature. An earlier study observed a significantly
higher frequency of presenting symptoms (pain,
dysphagia, dysphonia, and fistula formation) in
adults compared to children.'” Contrarily, the
presenting symptoms were comparable among
children and adults in this study.

Nevertheless, diagnostic imaging plays a crucial
role to support the preoperative diagnosis. In clinical
practice, there is variability in the preoperative
evaluation in suspected cases for TDC. Though, there
is a lack of consensus on the preoperative imaging
for the evaluation of TDC suspected patient.”
Still, thyroid USG is considered the modality of
choice for TDC due to its ready availability, low
cost, and non-invasiveness. The absence of sedation
and no radiation exposure make this option
particularly beneficial for children.?® In our study,
the preoperative evaluation was primarily based on
thyroid USG followed by thyroid function test,
FNAC, and radioisotope scanning. Moreover, USG
was the preferred diagnostic test to assess thyroid
mass in children as well as in adults in our series.
Neck computed tomography (CT) and magnetic
resonance imaging (MRI) are the complementary
diagnostic modalities to evaluate masses and provide
detailed information on the location and size of
TDC and rule out any possibility of malignancy if
indicated.>!

Usually, FNAC is indicated if any solid element is
suspected within the TDC and requires differential

OMAN MED J, VOL 31, NO 4, JULY 2016
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diagnosis. However, FNAC is not considered in the
pediatric population due to concern for possible
injury.’ Radioisotope scanning to rule out ectopic
thyroid tissue as a midline neck mass is not routinely
used in children. Therefore, accidental removal of
the ectopic thyroid gland might occur and results
in postoperative hypothyroidism.?* In line with
the established diagnostic evidence, FNAC and
radioisotope scanning were performed only in the
adult cases in our study.

The size of the cyst may vary according to
clinical presentation. The median size of the cyst
on USG was found to be 2.5 cm in our cases, which
is in agreement with an earlier study that reported
the average size of TDC to range from 2—4 cm in
diameter."> Moreover, in our series, the size of the
cyst was greater among adults compared to children.
Similarly, Lin et al,? also reported greater cyst size
in adults compared to the pediatric group, which
suggests a possible correlation between increased
cyst mass with advanced age.

The Sistrunk procedure remains the gold
standard for the surgical excision of TDC, which
is associated with a lower rate of recurrence.”
Originally, this technique was described by Sistrunk
in the year 1920, who proposed the excision of the
mid-portion of hyoid bone along with the TDC.
Despite an adequate Sistrunk operation, carlier
studies observed a recurrence rate of 3% to 4%.2%%
Therefore, repeat or extended Sistrunk procedure
was required for surgical management of recurrent
cases.’® In this study, the majority of the cases
were managed by Sistrunk operation followed by
excision of the thyroglossal cyst alone. It has been
reported previously that a simple cyst excision can
be performed in cases of TDC with non-identifiable
track at the posterior margin of the hyoid bone.* In
our series, five patients (four children, one adult)
presented with recurrence for TDC. Of the four
cases of recurrence in children, three received
the Sistrunk operation, and in one case only the
thyroglossal cyst was excised. The adult patient in
our study received the Sistrunk procedure. Although
the rate of recurrence is higher in children, in three
of our cases (one adult and two children) underwent
a previous operation outside and presented as
recurrence. Therefore, only two children operated
in our hospital developed recurrence of which one
case had initially undergone excision of thyroglossal
cyst alone. The incomplete surgical removal of TDC

due to misdiagnosis or mismanagement might lead
to a greater risk of recurrence.”** However, an earlier
study reported no difference in the rate of recurrence
among children and adults.> On the other hand,
Marianowski et al,!” observed an association of
increased rates of recurrence and young age, which
was consistent with our results. In our series, the
postoperative histopathological examination of
the excised specimens confirmed the preoperative
diagnosis of TDC in all 102 cases. Similarly, Ren
et al,'” also reported a good correlation between
preoperative and postoperative diagnosis, which
proved the suitability of clinical and radiological
diagnosis preoperatively.

A limitation of the present study is the
retrospective nature, which might have skewed our
data. Neck CT scan is an excellent supplementary
diagnostic tool for the evaluation of a neck mass.
However, we lack information on the CT findings
for detailed analysis of site (middle, left, or right),
and location (submental, suprahyoid, over hyoid,
and infrahyoid) of the cysts in relation to the
hyoid bone as well as to the midline and rule out
malignancy preoperatively. Although the Sistrunk
procedure includes a part of the hyoid bone, there
was a discrepancy between the numbers of Sistrunk
operations and the histopathological findings
of the cyst with bones in the present study. This
observation could be explained by the method of
histopathological preparation and reporting in our
lab, as it focuses mostly on the soft tissue findings
in the cyst. Finally, the preoperative radiological
diagnosis in our series is primarily based on USG,
which does not indicate whether alesion is functional
or nonfunctional.

CONCLUSION
The occurrence of TDC shows a bimodal age
distribution and is comparable between both
genders. Although the preoperative evaluation and
time for surgery vary, the presenting symptoms,
surgical management, and postoperative outcomes
are comparable among adults and children. Neck
USG is considered a reliable and appropriate
imaging modality for most patients. Based on our
results, we recommend the Sistrunk procedure as
the preferred treatment for midline neck masses
speculated for TDC or fistulae in both primary and

recurrent cases. The rate of recurrence in this series
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is in agreement with the current literature. Having
clinicians with specific training and experience in
surgical management of TDC cases yields better
outcomes.
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