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What this lesion teaches

• Trace normal thyroid descent and persistence of the embryonic duct.

• Predict location and epithelial lining from developmental anatomy.

• Identify characteristic cyst-wall histology and reactive changes.

• Distinguish clinically important mimics and explain definitive excision.



A developmental remnant, not a thyroid nodule

• A thyroglossal duct cyst develops from persistent 
segments of the thyroid migration tract.

• It is the most common clinically significant congenital 
thyroid anomaly.

• The cyst is usually in the midline anterior neck, often 
near the hyoid bone.

• Its wall may contain thyroid follicles, but the lesion is 
not simply a dilated follicle.

DEFINING RELATIONSHIP

Persistent epithelial 
tract → cystic cavity



Where it belongs among neck lesions

Congenital midline

Thyroglossal duct cyst

Ectopic thyroid

Dermoid / epidermoid

Other congenital

Branchial cleft cyst

Lymphatic malformation

Acquired / neoplastic

Inflammatory node

Thyroid nodule

Cystic metastatic node



Thyroid primordium: The starting point

Base of tongue

Hyoid

Thyroid lobes

Cyst

Foramen cecum

Embryonic route

• The thyroid anlage originates at the 
foramen cecum of the tongue.

• The primordial gland descends through 
the anterior neck.

• The final thyroid position is anterior to the 
upper trachea.



The normal path of thyroid descent

Base of tongue

Hyoid

Thyroid lobes

Cyst

Foramen cecum

Embryonic route

• Foramen cecum: Superior embryonic 
origin.

• Hyoid region: Key intermediate landmark.

• Pretracheal region: Definitive gland 
position.



The hyoid is an anatomical anchor

Base of tongue

Hyoid

Thyroid lobes

Cyst

Foramen cecum

Embryonic route

• The duct courses in intimate relation to 
the hyoid bone.

• Most clinical cysts are found near this 
level.

• This association explains both imaging 
landmarks and the surgical field.



Normal involution versus retained tract

Usual developmental outcome Persistent duct remnant

Epithelial descent tract

Duct normally regresses

No persistent cystic remnant

Epithelial descent tract

Duct segment persists

Secretions accumulate → cyst



A segment—not necessarily the entire duct—may persist

• Embryonic tract obliteration may be incomplete and 
discontinuous.

• Residual epithelial segments can form one or more 
cystic spaces.

• A persistent tract or sinus can coexist with the cyst.

ANATOMIC CONSEQUENCE

A seemingly discrete 
cyst may have a deeper 

ductal extension.



Why retained epithelium becomes a cyst

Persistent secretory 
lining

Fluid / mucoid material 
accumulates

Progressive cavity 
enlargement

Clinical neck swelling

Each step explains the clinicopathologic consequence of duct 
persistence.



Congenital origin does not require infant presentation

• The developmental abnormality is congenital.

• Small persistent remnants may initially be clinically 
occult.

• Progressive secretion or inflammation can reveal the 
lesion later in life.

DIAGNOSTIC CAUTION

An adult presentation 
does not exclude a 

congenital duct 
anomaly.



One embryologic tract; Several anatomical levels

Base of tongue

Hyoid

Thyroid lobes

Cyst

Foramen cecum

Embryonic route

• Lingual and suprahyoid portions may form 
high lesions.

• Perihyoid cysts are closely related to the 
hyoid.

• Infrahyoid cysts descend into the anterior 
cervical soft tissues.



Midline is typical—but not an absolute rule

• The embryologic pathway is predominantly central.

• Infrahyoid cysts may be slightly paramedian.

• Location alone should not override evaluation of the 
hyoid relationship and internal architecture.

IMAGING PRINCIPLE

Hyoid proximity + cystic 
morphology is more 

informative than midline 
position alone.



How large is a usual cyst?

1–4 cm Usually ≤2–3 cm

Head and Neck chapter Endocrine System chapter

These statements describe common observed dimensions, not diagnostic cutoffs.



Macroscopic configuration

Cyst contents

Thin fibrous boundary

• Lesions are often rounded, but fusiform 
enlargement may follow the tract.

• A circumscribed cavity forms in the 
anterior cervical soft tissues.

• Fluid, mucus, or debris may occupy the 
lumen.

Schematic cut-surface; Does not depict an observed gross specimen.



Cyst structure: Lumen, epithelium, fibrous wall

Lumen

Fibrous wall
Lining

Thyroid follicles

• Luminal cavity contains secretions and 
desquamated material.

• Epithelial lining separates contents 
from the fibrous stroma.

• The wall may contain inflammation 
and thyroid remnants.

Original conceptual histology schematic — not a patient specimen.



Multiple epithelial phenotypes are expected

Lining phenotype Typical description Teaching implication

Squamous Stratified epithelium More characteristic near tongue base

Respiratory-type Pseudostratified columnar Often in lower tract remnants

Mixed / transitional Coexisting patterns
A mixed lining remains compatible with 
TGDC



Observed epithelial linings in a 685-case series

Lining phenotype Observed fraction (0–100%)

0 25 50 75 100

Mixed respiratory + 
squamous

347 / 685 (51%)

Respiratory only 257 / 685 (38%)

Squamous only 68 / 685 (10%)

No recognizable lining 13 / 685 (1%)

Observed descriptive frequencies in the Thompson et al. Series; Not diagnostic thresholds.



Higher lesions: Squamous lining

Lumen

Fibrous wall
Lining

• Stratified squamous epithelium is 
described near the tongue base.

• The lining is one legitimate variant of 
thyroglossal duct differentiation.

• Squamous lining alone is not evidence 
of branchial cleft origin.

Original conceptual histology schematic — not a patient specimen.



Lower lesions: Respiratory-type lining

Lumen

Fibrous wall
Lining

• Pseudostratified columnar epithelium 
is described in lower locations.

• Ciliated respiratory-type 
differentiation may be recognized.

• This lining is not specific without 
location and wall findings.

Original conceptual histology schematic — not a patient specimen.



Mixed lining reflects epithelial plasticity

Lumen

Fibrous wall
Lining

• Squamous and respiratory-type 
regions may coexist.

• Transitional epithelial differentiation is 
also described.

• Sampling a single lining focus may 
underestimate heterogeneity.

Original conceptual histology schematic — not a patient specimen.



The fibrous wall is diagnostic territory

Lumen

Fibrous wall
Lining

• Collagen-rich fibrous stroma supports 
the cavity.

• Inflammatory aggregates may 
accompany the lining.

• Embedded thyroid follicles can 
support embryologic origin.

Original conceptual histology schematic — not a patient specimen.



Thyroid follicles may occur in the wall

Lumen

Fibrous wall
Lining

Thyroid follicles

• Clusters of colloid-containing follicles 
may persist along the migratory route.

• They can be minute and 
discontinuous.

• Their presence is supportive, but 
absence in a sample does not exclude 
a duct remnant.

Original conceptual histology schematic — not a patient specimen.



Lymphoid aggregates: Present but not defining

• Lymphoid aggregates in the fibrous cyst wall.

• Chronic inflammatory change may be patchy.

• Prominent nodular lymphoid tissue can instead favor 
branchial cleft cyst when the lesion is lateral.

INTERPRETATION

Integrate wall 
composition with the 
location of the lesion.



Superimposed infection can alter the lesion

Pre-existing duct cyst
Bacterial / 

inflammatory event
Purulence, edema, wall 

damage
Painful swelling or 

abscess

Each step explains the clinicopathologic consequence of duct 
persistence.



Why an inflamed cyst can lack recognizable lining

• Repeated inflammation can erode or denude 
epithelium.

• Fibroinflammatory repair may replace the original cyst 
lining.

• Search remaining sampled wall for glandular elements, 
follicles, and ductal epithelium.

PITFALL

No lining in one section 
is not sufficient to reject 

TGDC.



Rupture produces a secondary tissue reaction

Cyst wall disruption
Extravasated luminal 

contents
Foamy histiocytes / 

giant cells
Fibrosis and altered 

architecture

Each step explains the clinicopathologic consequence of duct 
persistence.



Specimen sampling can decide the diagnosis

Cyst + surrounding tissue

Hyoid segment

• Document relationship to hyoid bone, tract, 
and adjacent soft tissues.

• Sample the lining and thickened or irregular 
areas.

• Look for thyroid follicles and investigate any 
mural nodule thoroughly.

Schematic of specimen composition; Not a gross pathology image.



A practical benign histology checklist

• Epithelial type(s) and preservation of lining

• Fibrous wall and lymphoid / inflammatory changes

• Thyroid follicles or other tract remnants

• Rupture, abscess, sinus, or fistula

• Presence or absence of atypical proliferations



Classic clinical presentation

Midline swelling

• Slow-growing, often painless anterior cervical 
swelling.

• Usually near the midline and hyoid region.

• May become apparent in childhood or adult life.

Site schematic for orientation, not a clinical photograph.



A mass that moves with tongue protrusion

Tongue protrudes
Tethered tongue–

hyoid structures move
Associated midline 

cyst elevates



Swallowing movement is supportive, not definitive

• Swallowing may elevate the lesion.

• Thyroid-related and other neck structures also move 
with swallowing.

• The combined pattern of location, tongue movement, 
and ultrasound provides stronger evidence.

BEDSIDE EXAM

No single dynamic sign 
is a pathology diagnosis.



Acute infection changes the clinical picture

Midline swelling

• Rapid enlargement, tenderness, erythema, and 
fever may develop.

• Inflamed duct remnants may become abscesses.

• Treat acute infection before planned definitive 
removal.

Site schematic for orientation, not a clinical photograph.



Sinus and fistula formation

Base of tongue

Hyoid

Thyroid lobes

Cyst
Sinus opening

Foramen cecum

Embryonic route

• A patent epithelial remnant can form a 
sinus tract.

• Spontaneous drainage or previous 
infection may produce a skin opening.

• The full tract is relevant during definitive 
surgery.



Case: Intermittent discharge in a child

CLINICAL / PATHOLOGY SCENARIO

A child has a recurrent midline swelling inferior to the hyoid. The overlying skin periodically 
drains mucoid fluid.

Which embryologic structure explains both the cyst and a draining sinus?

REASONED ANSWER

A persistent segment of the thyroglossal duct; Evaluate the tract rather than treating only a 
surface opening.



Initial decision: Is the mass truly cystic?

Anterior neck mass Focused exam + ultrasound

Cystic and duct-related?

Yes: Evaluate TGDC No / suspicious: Expand differential



Ultrasound is usually the first imaging study

• Assesses cystic versus solid architecture without 
ionizing radiation.

• Identifies location relative to hyoid, strap muscles, and 
thyroid.

• Can document the presence of orthotopic thyroid 
tissue.

PREOPERATIVE 
REQUIREMENT

Identify normal thyroid 
tissue before excising a 

suspected duct 
remnant.



Typical sonographic pattern

Schematic ultrasound appearance

• Well-circumscribed cystic lesion with 
posterior enhancement.

• Anechoic to hypoechoic content; Internal 
debris is possible.

• No intrinsic solid vascular component in 
an uncomplicated cyst.

Synthetic schematic (native shapes), not diagnostic patient ultrasound.



Infection can complicate the ultrasound appearance

Schematic ultrasound appearance

• Internal echoes and thicker walls may 
accompany inflammation.

• Complex fluid does not by itself imply 
carcinoma.

• Clinical tenderness, fever, and 
perilesional change aid interpretation.

Synthetic schematic (native shapes), not diagnostic patient ultrasound.



Mural nodules warrant deliberate evaluation

Mural nodule

Schematic ultrasound appearance

• A true solid intracystic component is not 
a typical simple cyst feature.

• Enhancing mural nodules or calcifications 
may signal neoplasia.

• Target the suspicious region and evaluate 
the thyroid and cervical nodes.

Synthetic schematic (native shapes), not diagnostic patient ultrasound.



When CT or MRI changes management

CT

• Can show relationship to the hyoid and 
deeper neck anatomy.

• Useful for calcifications and complicated 
collections.

MRI

• Defines soft-tissue extent and tongue-base 
involvement.

• Useful when anatomy is complex or lesion is 
atypical.



Verify the orthotopic thyroid gland

Key safety check

• Is a normal thyroid gland seen 
in its expected anatomical 
position?

• Is the lesion genuinely cystic?

Interpretive actions

• Ectopic thyroid tissue can be the only 
functioning thyroid in rare patients.

• Inspect the normal thyroid bed before 
removing a presumed duct cyst.

• A normal biochemical result does not 
alone prove normal thyroid location.



Lingual thyroid is a critical embryologic mimic

Thyroglossal duct cyst

• Fluid-filled persistent duct remnant

• Variable epithelial lining

• May contain scattered thyroid follicles

Lingual thyroid

• Ectopic functioning thyroid parenchyma

• Usually predominantly solid thyroid tissue

• Normal thyroid may be absent from its usual 
site



Branchial cleft cyst: Lateral versus midline

Thyroglossal duct cyst

• Near midline / hyoid

• Embryonic thyroid descent tract

• Thyroid follicles may be present

Branchial cleft cyst

• Usually lateral upper neck / SCM

• Branchial developmental remnant

• Prominent organized lymphoid tissue 
common



Dermoid and epidermoid cysts: Different lining, different contents

Thyroglossal duct cyst

• Secretory respiratory or squamous lining

• May contain thyroid follicles

• Often hyoid-associated

Dermoid / epidermoid

• Keratinizing squamous lining with lamellated 
keratin

• Dermoid: Cutaneous adnexal structures

• Typically superficial to strap musculature



Lymphatic malformation: Pattern recognition

Thyroglossal duct cyst

• Focal duct-path lesion

• Often near hyoid

• Single or clustered cystic spaces

Lymphatic malformation

• Often crosses tissue planes

• May be multilocular / trans-spatial

• Fluid–fluid levels can occur



An adult cystic neck mass needs oncologic caution

• Cystic lymph-node metastasis may mimic a benign 
congenital cyst.

• An irregular solid component, abnormal nodes, or 
unusual location changes the differential.

• Clinical age and risk profile should modify the work-up.

RED FLAG

Do not label every adult 
cystic neck mass 

“branchial” or 
“thyroglossal” without 

assessment.



Differential diagnosis by anatomical signature

Entity Dominant anatomical clue Additional discriminator

TGDC Midline / perihyoid Tongue movement, duct trajectory

Branchial cleft Lateral, SCM margin Lymphoid wall; Lateral upper neck

Dermoid / epidermoid Superficial central neck Keratin contents; Adnexa in dermoid

Lymphatic malformation Trans-spatial Multiloculated spaces

Cystic nodal metastasis Nodal chain Suspicious solid/nodal components



Fine-needle aspiration: Informative but limited

• Aspiration of cyst fluid may yield few diagnostic 
epithelial cells.

• Inflammatory cells and macrophages can dominate 
cytology.

• Sampling a suspicious solid nodule is more informative 
than fluid alone.

DIAGNOSTIC LIMITATION

A nondiagnostic or 
benign-appearing 

aspirate cannot exclude 
a small mural 

carcinoma.



Sistrunk excision treats the tract, not only the cyst

Base of tongue

Hyoid

Thyroid lobes

Cyst

Foramen cecum

Embryonic route

• Remove the cyst and involved tract.

• Excise the central portion of the hyoid 
bone.

• Remove a core of superior tract tissue 
toward the tongue base.

Resected hyoid core



Why simple cystectomy has more recurrences

Cystectomy alone Sistrunk excision

Cyst excised alone

Residual epithelial tract remains

New secretion / cyst regeneration

Cyst + central hyoid + tract

More complete remnant removal

Lower recurrence risk



What arrives in a Sistrunk specimen?

Cyst + surrounding tissue

Hyoid segment

• Cystic lesion with adjacent fibrous and 
sometimes skeletal-muscle tissue.

• A central segment of hyoid bone is usually part 
of the specimen.

• The duct remnant may be inconspicuous; 
Orient and submit suspicious foci.

Schematic of specimen composition; Not a gross pathology image.



After surgery: What recurrence means

• Recurrent disease can reflect retained epithelial 
extensions.

• Prior rupture or infection may complicate tract 
delineation.

• Review prior procedure and histology when recurrent 
midline swelling appears.

CLINICOPATHOLOGIC LINK

Incomplete remnant 
excision is a plausible 

cause of recurrent 
disease.



Carcinoma is uncommon but not ignorable

• Most thyroglossal duct cysts are benign.

• Carcinoma associated with a cyst is distinctly rare.

• Atypical mural tissue should be sampled and reported 
carefully.

SOURCE NUANCE

Exceedingly rare 
transformation of lining 

epithelium; Thyroid-type 
carcinoma in embedded 

follicles is a separate 
consideration.



Most reported associated carcinomas are papillary type

Suspicious mural proliferation

Lumen

Fibrous wall
Lining

• Neoplasm may arise in ectopic thyroid 
follicles within a duct remnant.

• Papillary thyroid carcinoma is the 
major reported carcinoma subtype.

• The conventional cyst lining may 
remain uninvolved.

Original conceptual histology schematic — not a patient specimen.



Histologic red flags in the cyst wall

• True papillary or infiltrative epithelial proliferation

• PTC-type nuclear enlargement / irregularity / grooves

• Nuclear clearing or intranuclear pseudoinclusions

• Invasive growth beyond a benign cyst-wall contour

• Correlation with suspicious gross or imaging nodules



Primary duct carcinoma versus thyroid primary

Duct-associated primary

• Carcinoma demonstrably centered in duct 
remnant

• Benign duct lining and follicles can support 
origin

• Requires clinical-imaging correlation

Separate thyroid carcinoma

• Thyroid gland can contain synchronous PTC

• Metastatic disease or dual primaries may be 
considered

• Examine orthotopic thyroid and cervical 
nodes



The malignancy work-up must stay proportional

Key safety check

• Is a normal thyroid gland seen 
in its expected anatomical 
position?

• Is the lesion genuinely cystic?

Interpretive actions

• Verify the lesion, orthotopic thyroid, and 
cervical lymph nodes.

• Discuss carcinoma cases with pathology, 
radiology, and head-and-neck teams.

• Additional thyroid surgery is 
individualized; No single approach fits 
every case.



Case: A mural nodule in a neck cyst

CLINICAL / PATHOLOGY SCENARIO

A 46-year-old adult has a perihyoid cyst on ultrasound. A vascular solid nodule projects into 
the lumen.

Does the benign appearance of most of the cyst exclude neoplasia?

REASONED ANSWER

No. Characterize and sample the solid component; Inspect the thyroid and cervical nodes.



Integrated pathology case: Lining partly absent

CLINICAL / PATHOLOGY SCENARIO

An excised midline hyoid-associated cyst is predominantly fibroinflammatory; Small residual 
ducts and thyroid follicles are found in deeper levels.

Does partial denudation undermine a thyroglossal duct diagnosis?

REASONED ANSWER

No. Inflammation may erase lining; The lesion site and residual ductal/thyroid elements support 
TGDC.



Clinical reasoning: Distinguish two neck cysts

CLINICAL / PATHOLOGY SCENARIO

Patient A: Child, central perihyoid mobile lesion. Patient B: Young adult, painless upper 
lateral neck cyst along the sternocleidomastoid.

Which developmental diagnosis is favored for each?

REASONED ANSWER

A: Thyroglossal duct cyst. B: Branchial cleft cyst. Histology and imaging resolve atypical cases.



Reporting exercise: Avoid unsupported certainty

CLINICAL / PATHOLOGY SCENARIO

A cyst fragment shows nonkeratinizing squamous lining and lymphocytes; The specimen site 
is not documented and no thyroid follicles are seen.

Can the epithelial pattern alone establish a thyroglossal duct cyst?

REASONED ANSWER

No. Squamous lining overlaps with branchial cleft cyst; Anatomical context and deeper sampling 
matter.



The integrated diagnostic pathway

Midline / perihyoid mass Examination + ultrasound

Orthotopic thyroid present?

Assess infection / atypia Sistrunk → histology



Four anchors for retention

01 Embryology: Persistent tract from 
the foramen cecum.

02 Anatomy: Midline or paramidline 
cyst related to the hyoid.

03 Histology: Squamous / respiratory 
lining ± thyroid follicles.

04 Management: Sistrunk excision; 
Scrutinize unusual mural tissue.



Sources and interpretation boundaries

1.
Robbins, Cotran & Kumar. Pathologic Basis of Disease. 11th ed. 2026; ch. 16:677–678; ch. 24:993.

2. Patel S, Bhatt AA. Thyroglossal duct pathology and mimics. Insights Imaging. 2019;10:12. doi:10.1186/s13244-019-
0694-x.

3.
Thompson LDR, Herrera HB, Lau SK. Head Neck Pathol. 2016;10:465–474. doi:10.1007/s12105-016-0724-7.

4.
Thimsen V, et al. Virchows Arch. 2025;486:1139–1151. doi:10.1007/s00428-025-04125-2.

5.
Thyroglossal Duct Cyst. NCBI Bookshelf. NBK519057.
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