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Abstract The objective of the present study is to report

on the clinical course and management of thyroglossal

duct cysts. Retrospective review of all patients who

underwent surgery for thyroglossal duct cysts between

2000 and 2013 at a tertiary referral center was carried

out. The operations were performed using a modification

of the Sistrunk operation: transcervical cystectomy, par-

tial dissection of the hyoid bone, and dissection of all

tracts identified during surgery. A total of 352 patients

(176 men, 176 women) underwent surgery for a cyst

(n = 282) or discharging sinus (n = 70). The mean age

for the incidence of cysts was 26 years. Four of the

patients (1.4 %) had a papillary thyroid carcinoma in the

epithelium of the cyst. The follow-up period ranged from

7 months to 10 years. The overall recurrence rate was

4.5 %. Resection is often regarded as an elective surgical

procedure in patients with thyroglossal duct cysts, but

surgery should always be considered. Papillary thyroid

carcinoma in the epithelium of the cyst is a rare but

possible differential diagnosis. Dissection of all tracts

found is recommended and partial dissection of the

hyoid bone is mandatory. Dissection of the foramen

cecum is not imperative. The recurrence rates with this

approach are comparable to more extensive methods

such as those described by Sistrunk.

Keywords Thyroglossal duct cyst � Fistula � Discharging
sinus � Sistrunk � Neck abnormalities � Congenital neck
mass � Ultrasound � Thyroid carcinoma

Introduction

Thyroglossal duct cysts are the most common congenital

anomalies in the neck. They arise from epithelial remnants of

the thyroglossal duct [1]. There are two common theories

concerning the embryology of the lesions. In the traditional

theory, the cyst is regarded as a remnant of the thyroglossal

duct. The thyroid originates in the third week of fetal life at

the level of the foramen cecum and descends in the neck,

passing anterior to the hyoid bone. As the gland moves

caudally, a tubular structure—the thyroglossal tract—is left

behind. This duct normally regresses by gestational week 10

[2–4]. A persistent duct can lead to a cervical cyst. Otto

considered that physiological rupture of the thyroglossal

tract may occur as the thyroid ascends from the thorax into

the neck. Due to local intraepithelial adhesion, proliferation

of a specific cell type occurs. Rupture of the tract can lead to

ectopic thyroid tissue, an epithelial cyst, or goiter of the

tongue base, depending on the cell type induced [5].

Discharging sinuses are considered a secondary feature

after spontaneous drainage or incomplete surgical removal

of a thyroglossal cyst [6, 7]. The term ‘‘thyroglossal fis-

tula’’ is often incorrectly used to refer to the sinus, although

there is no fistulous tract connecting the base of tongue

with the surface of the skin [6]. Although the embryolog-

ical entity is the same as in thyroglossal cyst, these are

described as sinuses because the clinical presentation

differs.

Thyroglossal duct cysts commonly present as painless

structures located in the midline, on or slightly below the
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hyoid bone. They can also be found along the former

course of the embryological thyroid duct.

Preoperative imaging with ultrasound, computed

tomography (CT), or scintigraphy is recommended in order

to evaluate the cyst itself, the thyroid gland, and possible

ectopic thyroid tissue [8]. Open surgical excision is the

treatment of choice. Sistrunk was the first to provide a sys-

tematic description of a surgical technique for thyroglossal

duct cysts, in 1928 [9]. The procedure consists of transcer-

vical cystectomy, resection of the central part of the hyoid

bone, and resection of the foramen cecum. Alternative

methods, such as endoscope-assisted intraoral resection of

the thyroglossal duct cyst, have also been described [10]. The

aim of the various surgical techniques is to remove patho-

logical structures completely and prevent recurrences.

This retrospective study describes experience at our

institution with the treatment of thyroglossal duct cysts and

analyzes several outcome measures such as recurrence

rates, complications, and the long-term follow-up. The

relevant literature is reviewed.

Patients and methods

All patients who underwent surgery for a thyroglossal duct

cyst in the university otorhinolaryngology department

between January 1, 1992 and December 31, 2011 were

included in the analysis. Both children and adults are treated

in the department. Only patients in whom a thyroglossal duct

cyst was confirmed histologically were included. A total of

352 patients were identified retrospectively, and the data

used in the study were derived from patients’ records. A

structured data extraction form was used to retrieve demo-

graphic characteristics, clinical presentation, and preopera-

tive diagnostic findings. The characteristics of the operation,

postoperative course, and histopathologic findings were

analyzed. Patients were contacted in July 2012 by phone and

questionnaires were used to obtain follow-up information

(e.g., about complications, postoperative disorders, and

recurrences). Standard preoperative diagnostic procedures

included a clinical ear, nose, and throat (ENT) examination

and an ultrasound examination. Operations were performed

using a modification of the Sistrunk procedure [9]. This

includes transcervical cystectomy under general anesthesia.

The cysts were dissected cranially to the hyoid bone. The

hyoid bone was exposed, and the central third excised. The

hyoid was usually the superior limit of the dissection, but all

tracts identified during surgery were dissected. Only in case

of a visible tract toward the foramen cecum did the excision

include any part of the surrounding muscles.

From the data obtained in the survey, a computer data-

base was generated using Microsoft Excel 2007 and was

used for descriptive statistical analysis.

Results

A total of 352 patients (176 men, 176 women) were

identified who had undergone surgery for a thyroglossal

duct cyst (n = 282) or discharging sinus (n = 70). The

mean age for the occurrence of cysts was 29 years (range

1–78, median 27) and the mean age for the development

of a discharging sinus was 14 years (range 0–64 years,

median 7 years) (Fig. 1). The mean ages at surgery were

31 years (median 22) for cysts and 17.5 years (median

12) for discharging sinuses. Twenty-one percent of the

patients had undergone surgery elsewhere before pre-

senting at our department with recurrences, and they

had experienced between one and four recurrences

(Fig. 2).

Seventy-two percent of the cysts were located in the

midline; 12 % of the lesions were in paramedian right

locations and 16 % were in paramedian left locations. The

structure was located caudal to the hyoid bone in 42 % of

the patients, at the same level as the hyoid in 28 %, and

cranial to it in 26 %. Three percent of the lesions were

located cranial to the thyroid gland. Three cysts were

located cranial to the upper sternum.

The discharging sinuses were congenital in 7 % of cases

(n = 5), spontaneous in 7 % (n = 5), and arose from an

infected cyst in 7 % (n = 5). The discharging sinus

developed iatrogenically after interventions for a cyst such

as puncture or biopsy in 59 % of the cases (n = 41). One

patient had a family history suggestive of thyroglossal duct

cyst. Fifteen percent of the patients reported that the cyst

first appeared concurrently with an infection of the upper

airways (10 %) or other infections such as measles, scarlet

fever, toxoplasmosis, and Epstein–Barr virus (5 %).

Common symptoms and clinical manifestations at the time

of presentation in our department are presented in Tables 1

and 2. The most common symptoms were swelling and

infection with drainage.

A preoperative ultrasound examination was performed

in 97 % of the patients. Definitive diagnosis of a thyro-

glossal cyst was made in 89 % of the patients using

ultrasound as the only imaging method. Ultrasound

examinations were also carried out to exclude an atypical

location or agenesis of the thyroid gland. These were not

found in any of the patients.

Fifty-nine patients had supplementary examinations

performed before presenting at the department: scintigra-

phy (n = 20), magnetic resonance imaging (MRI, n = 12),

and CT (n = 8). Additional diagnostic investigations were

performed in the department in 4 % of the patients to

exclude malignant causes of the cysts: CT in five patients,

MRI in one patient, and scintigraphy in six patients.

Local infection was treated with antibiotics in 80 % of

cases. Puncture of the cyst or immediate surgery was

                                              

   



performed in 11 %. Perioperative infection was present in

5.7 % of the cysts and 20 % of the discharging sinuses.

Surgery was performed a mean of 11.5 weeks after the

patient’s first appointment in the hospital in the case of

cysts and after 22 weeks in the case of discharging sinuses.

Neonates presenting with uninfected discharging sinuses

did not undergo surgery within the first 12 months.

Partial dissection of the hyoid bone is an essential step

in the operation. The hyoid had been removed previously

in 11 % of the patients with prior surgery. In the remaining

patients, the central part of the hyoid bone was included in

the excision in 98.3 % of cases (Fig. 2).

A duct-like structure was found in 89.4 % of the cysts

(n = 252). Eighty percent of the structures were in direct

anatomic contact with the hyoid bone. Attachment of the

thyroglossal duct to the foramen cecum was observed in

14 % of cases, and 12 % of the cysts were located near the

thyroid gland. A blind terminal duct was seen in 5 %. Only

1 % of the cysts were located in the submental region.

Thirty-two percent of the cysts were opened acciden-

tally, or in order to reduce their volume during the opera-

tion. Perforation of the pharynx occurred in one patient,

who received a nasogastric tube for 48 h. A surgical drain

was placed during the operation in 99 % of the patients.

Perioperative antibiotic prophylaxis was administered in

patients who had acute infections or were at risk of pha-

ryngeal perforation. Detailed results are shown in Fig. 3.

Eight percent of the patients developed postoperative

seroma or hematoma. Postoperative bleeding occurred in

three patients. Wound infection was reported in 16 patients.

One patient developed septicemia during the in-patient

stay. Nine patients (2.6 %) required revision surgery due to

the complications. An emergency tracheotomy was per-

formed in one patient due to a pharyngeal hematoma. No

complications were observed in 303 patients (86.1 %).

There was no correlation between the recurrence rate and

complications.

Fig. 1 Age of incidence of

thyroglossal cysts

Fig. 2 Initial vs. revision operation

Table 1 Clinical symptoms of thyroglossal cysts

Cysts Discharging sinuses

n % n %

Swelling 280 99.0 57 81.0

Constant 142 50.4 28 40.0

Growing 72 25.5 4 5.7

Intermittent 66 23.4 25 35.7

Feeling of pressure 103 36.5 13 18.6

Pain 85 30.1 15 21.4

Infection 58 20.6 34 49.0

Drainage 1 0.4 53 75.7

Dysphagia 66 23.4 5 7.1

Dysphonia 4 1.4 2 2.9

Dyspnea 1 0.4 0 –

No symptoms 2 0.7 0 –

Table 2 Clinical manifestations of thyroglossal cysts

Cysts Discharging sinuses

n % n %

Moves cephalad with swallowing 59 21 16 37

Freely mobile 187 66 13 19

Tenderness on palpation 54 19 15 21

Firm on palpation 187 66 22 31

Acute infection 30 11 21 30

                                              

   



All of the excised cysts were sent for histopathologic

examination. The wall was usually lined with columnar and

squamous epithelium, and ciliated epithelium was found in

19.6 %. Thyroid tissue was found in 34.7 %. Findings

showing chronic inflammation were seen in 60.8 % of the

patients and acute inflammation was noted in 11.4 %.

Detailed results are shown in Table 3. Four of the patients

with cysts (1.4 %) were found to have papillary thyroid

carcinomas in the epithelium:

• A 37-year-old woman with a swelling in the midline

that had been painless for 12 months but was growing.

Ultrasound showed an inhomogeneous cystic lesion.

Total thyroidectomy was performed, and there was no

further carcinoma.

• A 59-year-old woman with a left paramedian swelling

that had been painless for 3 months but was growing.

She had previously been treated for Hashimoto’s

thyroiditis. Ultrasound showed an inhomogeneous

cystic lesion and a hypotrophic thyroid gland. Total

thyroidectomy was not performed due to the hypo-

trophic thyroid gland.

• A 31-year-old woman with a swelling in the midline

that had been painless for 12 months. Ultrasound

showed an inhomogeneous cystic lesion. Total thyroid-

ectomy was performed in another hospital, and there

was no further carcinoma.

• A 56-year-old healthy man, with a left paramedian

submandibular swelling that had been painless for

12 months. Ultrasound showed an inhomogeneous

cystic lesion. In a second step, total thyroidectomy

was carried out (with no carcinoma) and radioiodine

therapy was administered.

The follow-up period in the department ranged from

7 months to 10 years. Sixty percent of the patients were

contacted by phone. The overall recurrence rate was 4.5 %

(cysts 3.6 %, discharging sinus 8.6 %). All recurrences

were operated on a second time. Further operations were

not necessary. Nine of the recurrent cysts (90 %) were

associated with opening of the cyst during the first opera-

tion, and two of the patients (20 %) had no excision of the

central part of the hyoid bone. All of the patients with

recurrent discharging sinuses had undergone excision of

the hyoid, and two of them (33 %) had an intraoperative

infection of the discharging sinus. None of the patients with

papillary carcinoma in the cyst had any recurrences (with

100 % follow-up). None of the patients with a discharging

sinus had a fistulous tract connecting the base of tongue

and the skin surface.

Discussion

Thyroglossal duct cysts are common benign lesions of the

neck. In the present study, the ratio of cysts to discharging

Fig. 3 Perioperative antibiotics

Table 3 Detailed histopathological examination

Cysts Discharging

sinuses

All (%)

n % n %

Acute inflammation 29 10.3 11 15.7 11.4

Chronic inflammation 174 61.7 40 57.0 60.8

Columnar epithelium 93 33.0 30 43.0 34.0

Squamous epithelium 80 28.4 27 38.6 30.4

Ciliated epithelium 62 22.0 7 10.0 19.6

Not classified 82 29.0 17 24.3 28.1

Thyroid tissue 108 38.3 14 20.0 34.7

Papillary thyroid carcinoma 4 1.4 0 – –

Thyroid adenoma 1 0.4 0 – –

                                              

   



sinuses was 1:4. This corresponds to the figures given in

the literature review by Allard [11]. The gender ratio was

balanced (1:1). The mean age for the incidence of cysts

was 29 years. Only 23 % of the patients reported having

had symptoms before the age of 18 years. The onset of

symptoms was after the age of 30 in half of the patients and

even after the age of 50 in 18.4 %. This demonstrates that

thyroglossal duct cervical cysts do not exclusively affect a

pediatric population [12]. However, 50 % of the patients

with discharging sinuses were under the age of 19, 70 %

were younger than 18, and their mean age was 14 years.

Seventy-two percent of the cysts were located in the

midline, 12 % on the paramedian right, and 16 % para-

median left.

Two cervical cysts occurred within a single family. A

review of the literature shows that worldwide, a total of 21

patients with hereditary thyroglossal duct cysts in seven

families have been reported [13]. In the present authors’

view, the two cases occurring in one family represent a

coincidence rather than a family trend.

The discharging sinuses developed iatrogenically sec-

ondary to cyst interventions such as puncture or biopsy in

59 % of the patients. This finding has frequently been

described in the literature [9, 14]. Puncture should there-

fore be avoided. Seven percent of the cases of discharging

sinus in the present study were considered to be congenital.

This is in contrast to the opinions of some authors, who

have stated that discharging sinus cannot be explained

embryologically, as the thyroglossal duct does not have any

contact with the ectoderm [11, 15, 16].

Ultrasound is an inexpensive tool available to ENT

surgeons [8, 17]. Preoperative ultrasound examinations

were carried out in 97 % of the patients in this study. The

primary goals of the examination were to confirm the

suspected diagnosis and assess any malignancy and the

anatomic relationship of the cyst to the hyoid bone (Fig. 4).

The diagnosis of a thyroglossal duct cyst was not defini-

tively confirmed after ultrasound in only 11 % of cases.

Another goal with ultrasound was to assess the location of

the thyroid gland and ectopic thyroid tissue. No agenesis of

the thyroid gland was found in any of the patients. This

shows that there is a need for discussion regarding the

imaging method to be employed. Preoperative imaging and

assessment of the thyroid are generally recommended in

the literature, but there is no consensus regarding the

method of choice [8, 16–20]. Ultrasound is one of the most

sensitive techniques for identifying the thyroid gland [21].

In the present authors’ view, clinical criteria for deter-

mining the risk of malignancy such as calcification, inho-

mogeneities, and wall thickening can also be displayed on

ultrasound (Fig. 5), which is therefore the best choice for

preoperative examinations. Further investigations are nee-

ded to determine whether or not ultrasound is more

sensitive or specific than other imaging methods such as

CT or MRI [8].

The central part of the hyoid bone was included in the

excision of the epithelium in 96 % of the patients. A duct-

like structure was found in 89.4 % of the cysts. All ducts that

were identified during surgery were resected, with a modi-

fication of the Sistrunk technique. The foramen cecum was

only excised as well if there was a tract coursing toward it. In

the classic Sistrunk operation, cysts with a duct coursing

toward the thyroid gland would not have been completely

removed. This finding was also seen by Patel et al. [21], who

dissected supplementary tissue between the hyoid and thy-

roid. Sistrunk [9] and others [12, 22, 23] criticized this

method for being associatedwith a greater risk of rupture and

nondissection of microscopic ducts. In view of the recur-

rence rate of 4.5 % in the present study, the outcomewith the

technique used is comparable with that of the classical Sis-

trunk operation described in the literature (Table 4) [23–26].

Intraoperative opening of the cyst occurred during the first

Fig. 4 Typical ultrasound image of a thyroglossal duct cyst

Fig. 5 Ultrasound image of a ‘‘thyroglossal cyst.’’ The histopatho-

logic examination revealed a papillary thyroid carcinoma

                                              

   



operation in 90 % of the recurrent cysts. This may be an

indicator of a difficult intraoperative site and residual tissue.

Care should be taken not to rupture the cyst, as this may lead

to incomplete removal [27].

Revision surgery was needed in 2.6 % of the patients

due to complications such as hematoma, bleeding, and

wound infection. Severe complications are rare [28].

A detailed histopathologic examination should always

be performed. The results in the present study were con-

sistent with those in the literature. Thyroid tissue is a fre-

quent component of the cyst, but its absence does not

exclude a diagnosis of thyroglossal duct cyst [1, 11, 28–

30]. Chronic or acute inflammation was found in 72.2 % of

cases. Von Bismarck and Höllwarth [31] reported that they

found chronic inflammation in 45 % of noninfected cysts.

This may be explained by subclinical infections.

In four patients (1.4 %), a papillary thyroid carcinoma

was found in the thyroglossal duct cervical cyst. Case reports

have been published describing squamous cell carcinoma,

follicular carcinoma, and papillary follicular carcinoma [1,

11, 15, 32]. One patient had a thyroid adenoma inside the

cyst. Other authors have also confirmed that it is challenging

to differentiate between benign andmalignant cervical cysts,

as the symptoms are identical [24, 32–35]. On the basis of the

1.4 % rate of papillary carcinoma found in the cysts, par-

ticular attention should be given to elderly female patients

and patients with fast-growing cysts and palpable lymph

nodes. Total thyroidectomy was performed in three of the

four patients with these findings, but a second papillary

carcinoma was not found inside the thyroid gland in any of

them. It might be argued that total thyroidectomy was per-

formed unnecessarily in these cases, and the issue needs to be

discussed with each patient.

Conclusion

Thyroglossal duct cysts typically present in the pediatric

age group, but most of the patients in the present study

were adults—showing that this clinical picture also needs

to be included in the differential diagnosis in adults.

Ultrasound is the method of choice for preoperative

examination. Biopsies frequently lead to discharging

sinuses and should be avoided. Resection of thyroglossal

duct cysts is often considered to be an elective surgical

procedure, but since it is always possible for thyroid

carcinoma to be found in the cyst on histopathologic

analysis, surgery should be considered generally, not only

when there are symptoms. A detailed histopathologic

analysis is indispensable. Dissection of all tracts found

and also partial dissection of the hyoid bone are recom-

mended. On the basis of the clinical follow-up and in

comparison with the literature data, dissection of the

foramen cecum is not imperative. Recurrence rates when

this approach is used are comparable to those with more

extensive methods.
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