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ABSTRACT:

Introduction: Papillary thyroid carcinoma (PTC) is the most common malignant histological subtype reported
within a thyroglossal duct cyst (TGDC), with malignant transformation occurring in approximately 1% of cases.
In this case, a 42-year-old man presented with a six-month history of a gradually enlarging midline anterior neck
mass. Clinical findings: Examination revealed a smooth, non-tender mass at the level of the hyoid bone that moved
with swallowing and tongue protrusion. Imaging demonstrated a mixed cystic-solid mass with internal
calcifications and no evidence of local invasion or cervical lymphadenopathy. Fine-needle aspiration was non-
diagnostic. Main diagnosis: Following Sistrunk surgery, histopathological examination demonstrated papillary
thyroid carcinoma confined to the cyst wall, with no extension into surrounding tissues or lymphovascular
invasion. Postoperative thyroid ultrasonography showed no suspicious thyroid lesion, and thyroid function tests
were within normal limits. Conclusion: This case demonstrates the rare occurrence of PTC arising within a TGDC
and highlights the importance of complete surgical excision and careful histopathological assessment, even when
clinical findings are not overtly suggestive of malignancy.
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INTRODUCTION

Thyroglossal duct cysts (TGDCs) are among the most common congenital midline neck lesions and result from
incomplete involution of the thyroglossal duct. Although usually benign and often identified in childhood, they
may also present in adults. Malignant transformation is rare, occurring in approximately 1% of cases, and papillary
thyroid carcinoma (PTC) is the most common histological subtype [1]. Preoperative diagnosis of TGDC
carcinoma can be challenging because its clinical appearance often resembles that of a benign cyst. Malignancy
is therefore frequently identified only after surgical excision and histopathological examination. Imaging with
ultrasound and computed tomography may raise suspicion when solid mural components or internal calcifications
are present, while fine-needle aspiration may be non-diagnostic in predominantly cystic lesions [2,7,9-11].

The Sistrunk procedure, which removes the cyst, the central portion of the hyoid bone, and the thyroglossal tract,
is the standard surgical treatment for TGDC. In selected patients with carcinoma confined to the cyst, no cervical
lymph-node involvement, and no suspicious thyroid lesion, the Sistrunk procedure alone may be sufficient,
whereas additional thyroid-directed treatment is considered according to individual risk factors and clinical
findings [2-6,9,11]. This case report describes papillary thyroid carcinoma arising within a TGDC in a patient
from the Al-Qassim region of Saudi Arabia, with the malignancy confined to the cyst wall and no evidence of
local invasion or regional lymph-node metastasis. The case highlights the diagnostic limitations of preoperative
assessment and the potential role of conservative surgical management in selected patients with localized TGDC
carcinoma.

Case Report of Patient

Patient Demographics

The patient was a 42-year-old man who worked in an office. He had no history of previous neck surgery or
therapeutic radiation exposure and no known family history of thyroid malignancy or other endocrine disorders.
Clinical Case Representation

Primary Complaint and Mass Characteristics

The patient presented with a midline anterior neck mass first noticed six months before clinical evaluation. The
lesion had gradually increased in size and measured approximately 3 cm at the time of examination.

Associated and Local Symptoms

The patient reported mild discomfort during swallowing but no hoarseness, dyspnea, significant dysphagia, or
pain.

Systemic Evaluation

There was no history of unintentional weight loss, fever, or persistent fatigue.
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Detailed Clinical Assessment and Examination

Inspection and Palpation

Examination revealed a smooth, well-defined, firm, non-tender midline neck mass at the level of the hyoid bone,
with no overlying erythema, scarring, or sinus tract.

A characteristic clinical feature was observed:

The mass moved vertically with both swallowing and tongue protrusion, a characteristic finding of a thyroglossal
duct lesion.

Thyroid and Lymphatic Evaluation:

The thyroid gland was clinically normal in size and texture, with no palpable nodules or goiter. No cervical
lymphadenopathy was identified.

Imaging Findings

Contrast-enhanced CT of the neck demonstrated a midline mixed cystic-solid lesion in the anterior neck, closely
related to the hyoid bone. The lesion contained internal microcalcifications.

The thyroid gland, trachea, and adjacent musculature were preserved, with no evidence of local invasion. No
suspicious cervical lymph nodes were identified.

Clinical Investigation and Management Summary

The clinical evaluation progressed from initial aspiration to definitive surgical excision and histopathological
assessment:

Preoperative fine-needle aspiration (FNA)

Fine-needle aspiration was performed as the initial diagnostic procedure. It yielded acellular cystic fluid and was
therefore non-diagnostic.

Surgical Excision and Histopathology

A Sistrunk procedure was performed because of the progressive enlargement of the mass. The cyst, central portion
of the hyoid bone, and thyroglossal tract were removed en bloc. Histopathological examination of the specimen
demonstrated:

o Diagnosis: Papillary thyroid carcinoma (PTC) confined to the thyroglossal duct cyst wall.

e Cellular features: Classic features of PTC were identified, including nuclear grooves and intranuclear
pseudoinclusions.

o Invasion status: No extension beyond the cyst wall and no lymphovascular invasion were identified.
Postoperative Assessment

A postoperative evaluation was performed to assess the thyroid gland for a synchronous lesion:

e Thyroid ultrasonography: Normal thyroid parenchyma with no suspicious nodules.

e Thyroid function tests: The patient was euthyroid, with TSH and free T4 levels within the laboratory reference
ranges.

e Serum thyroglobulin: The serum thyroglobulin level was within the laboratory reference range.

Figure 1. Neck ultrasonography demonstrated a cystic lesion at the level of the hyoid bone (A), containing a
hyperechoic solid component with calcific foci. Color Doppler images (B and C) demonstrated vascularity
within the solid component.
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Figure 2. Neck CT examination (A-D): pre-contrast axial image (A) demonstrates a midline cystic lesion
anterior to the thyroid cartilage with internal microcalcifications. Post-contrast axial (B), sagittal (C), and
coronal (D) images demonstrate avid enhancement of the solid component.

CT imaging demonstrates the relationship of the lesion to the surrounding neck structures and assists in surgical
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Figure 3. Histopathological features of papillary thyroid carcinoma (PTC) within the thyroglossal duct cyst wall.
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Microscopic findings

Histopathological examination demonstrated papillary thyroid carcinoma confined to the thyroglossal duct cyst
wall, without invasion of the surrounding tissues.

Architectural features: Malignant follicular epithelial cells formed papillary projections supported by
fibrovascular cores, with growth confined to the cyst lining.

Nuclear morphology: Diagnostic features of PTC included:

* Nuclear clearing with fine, dispersed chromatin

* Nuclear grooves

* Intranuclear pseudoinclusions

Psammoma bodies were identified within the papillary cores.

Invasion status: The tumor was confined to the cyst wall, with no lymphovascular invasion or extension into
surrounding tissues.

Discussion and Literature Analysis

Papillary thyroid carcinoma arising within a thyroglossal duct cyst is uncommon, occurring in approximately 1%
of TGDC cases. In this case, a 42-year-old man presented with a gradually enlarging midline neck mass that
moved with tongue protrusion, initially resembling a benign TGDC. Histopathological examination after Sistrunk
excision demonstrated PTC confined to the cyst wall, with no lymphovascular invasion or extension into
surrounding tissues [14-15].

Comparison of Diagnostic Modalities

The diagnostic course in this case reflects challenges frequently described in the literature [15-17]:

e Imaging: CT demonstrated a mixed cystic-solid lesion with internal microcalcifications. Solid mural
components and calcifications are imaging features that may raise suspicion for malignancy.

e FNA limitations: Fine-needle aspiration was non-diagnostic because it yielded acellular cystic fluid. This
limitation has been described in cystic neck lesions, where malignant foci may not be adequately sampled.

e Surgical management: The Sistrunk procedure provided both definitive excision and sufficient tissue for
histopathological diagnosis when preoperative cytology was inconclusive.

Analysis of Tumor Origin and Management

Whether PTC identified in a TGDC represents a primary carcinoma arising from ectopic thyroid tissue or disease
associated with an occult thyroid primary remains an important consideration. In this case, several findings
supported a localized TGDC lesion [17-18]:

e Localized pathology: Histological examination showed PTC confined to the cyst wall, with no lymphovascular
invasion or extension into surrounding tissues.

e Thyroid evaluation: Postoperative thyroid ultrasonography demonstrated normal parenchyma with no
suspicious nodules.

e Clinical implications: Published clinical series suggest that when the thyroid gland is radiologically normal
and the carcinoma is confined to the TGDC, the Sistrunk procedure alone may be considered adequate in selected
patients, without routine total thyroidectomy or radioactive iodine therapy.

Diagnostic Challenges and Imaging

Preoperative diagnosis of TGDC carcinoma remains challenging. In this case, fine-needle aspiration was non-
diagnostic, while CT demonstrated a mixed cystic-solid lesion with internal microcalcifications, imaging features
that may raise suspicion for malignancy. This highlights the dual diagnostic and therapeutic role of the Sistrunk
procedure when preoperative cytology is inconclusive [19-20].

Histopathological examination following the Sistrunk procedure demonstrated PTC confined to the cyst wall, with
no lymphovascular invasion, extension into surrounding tissues, or cervical lymphadenopathy. Postoperative
thyroid ultrasonography demonstrated no suspicious lesion within the thyroid gland. Because the thyroid remained
intact, a normal serum thyroglobulin level was not considered sufficient to exclude occult thyroid carcinoma.
Accordingly, it is more appropriate to state that no synchronous thyroid lesion was identified on postoperative
ultrasonography.

CONCLUSION

Papillary thyroid carcinoma arising within a thyroglossal duct cyst is rare and may be clinically indistinguishable
from a benign TGDC. The presence of a solid component and internal calcifications should raise suspicion for
malignancy, although definitive diagnosis may only be established after histopathological examination. In selected
patients with carcinoma confined to the cyst wall, no cervical lymphadenopathy, and no suspicious thyroid lesion,
the Sistrunk procedure may represent adequate initial management. In this patient, no additional thyroid-directed
treatment was undertaken because the carcinoma was confined to the cyst wall, there was no cervical
lymphadenopathy, and postoperative thyroid ultrasonography showed no suspicious lesion. Long-term clinical
and sonographic follow-up remains important.

Study Limitation

This report describes a single patient and therefore cannot establish the comparative effectiveness of different
treatment strategies or provide generalizable estimates of recurrence or prognosis. The absence of a control group
and the limitations inherent to a single case restrict conclusions regarding long-term outcomes. Larger multicenter
studies with longer follow-up are needed to better define risk stratification and optimal management of TGDC
carcinoma.
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