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Abstract

:

Thyroglossal duct (TGD) remnants in the form of cysts or fistulas usually present as midline neck masses and they are removed along with the central body of the hyoid bone (Sistrunk’s procedure). For other pathologies associated with the TGD tract, the latter operation might be not necessary. In the present report, a case of a TGD lipoma is presented and a systematic review of the pertinent literature was performed. We present the case of a 57-year-old woman with a pathologically confirmed TGD lipoma who underwent transcervical excision without resecting the hyoid bone. Recurrence was not observed after six months of follow-up. The literature search revealed only one other case of TGD lipoma and controversies are addressed. TGD lipoma is an exceedingly rare entity whose management might avoid hyoid bone excision.
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Figure 1. A computed tomography of the neck on the axial plane demonstrating a 10 × 17 × 38 mm (AP × LL × CC) lesion and its relationships with the anterior border of the thyroid cartilage of the larynx. The anatomical subsite pinpoints to a possible persistence of the thyroglossal duct (TGD). This represents an embryological remnant during the migration of the endodermal thyroid diverticulum, and it may extend from the foramen cecum of the base of the tongue to the suprasternal notch [1,2,3]. TGD can variably persist in up to 7% of the adult human population, and its incomplete obliteration (usually by the tenth week of gestation) leads to the creation of the pyramidal lobe of the thyroid gland as well as many other neck disorders, including lingual thyroiditis and TGD cyst [4]. The latter in particular is the most frequent congenital central neck mass and it usually presents around 30–40 years of age as an infected cyst (more rarely as a fistula or a sinus), causing neck discomfort and dysphagia [5,6]. Their treatment usually consists of open surgical excision along with the central portion of the hyoid bone’s body and a core of tongue musculature, as described in 1920 by Walter E. Sistrunk from the Mayo Clinic [7]. The differential diagnosis of TGD cysts and midline masses is vast and it includes, among others, dermoid and epidermoid cysts, cystic nodal metastases of papillary thyroid carcinoma, lymphangiomas, lymphomas, ectopic thyroid adenomas, or lipomas [4,8]. 
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Figure 2. Computed tomography of the neck on the sagittal plane illustrates the close contact with the hyoid bone whose resection was not necessary in the present case. The 57-year-old woman came to our outpatient clinic because of a slow-growing median cervical swelling that had been present for more than 14 months. She complained of mild neck discomfort without frank dysphagia or dyspnea. Upon physical examination, the subcutaneous swelling was soft and nontender, it was partially mobile on swallowing, and there were no signs of infection or inflammation. Her medical history included seasonal allergic rhinitis, nodular osteoarthritis of the hands, primary Sjogren’s syndrome, and a recent diagnosis of euthyroid Hashimoto’s thyroiditis. There were no known allergies nor she was taking any medication. A full ear, nose, and throat evaluation was uneventful, and the cranial nerves function assessment was normal. In particular, transnasal fiberoptic flexible examination revealed regular oropharyngeal and laryngeal structures with no pooling secretions, and normal swallowing phases for both solids and liquids. In the suspicion of a TGD cyst, an initial ultrasound (US) examination was requested and it revealed a non-cystic hypoechoic mass with scattered hyperechoic spots and a normal-looking thyroid gland; no lymphadenopathies were present. Subsequently, CT and MRI were both ordered in the diagnostic work-up. 
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Figure 3. Magnetic resonance imaging of the neck on a coronal plane, T2-weighted, showing the craniocaudal extension of the mass from the base of the tongue to the anterior neck region. Picture was highly suggestive of lipoma, therefore fine needle aspiration was not performed and the patient was referred for surgical excision under general anesthesia. A subperiosteal dissection was performed in the posterior surface of the hyoid bone that was not transected and the mass was isolated just below the hyoepiglottic ligament and without entering the pharynx. The patient was discharged without any pain or complication on the first postoperative day. 
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Figure 4. Definitive histopathological examination of the specimen confirmed the hypothesis of an encapsulated lipoma composed of simple adipose cells with no atypia present. In the present picture a 10× microscopic view of a formalin-fixed paraffin-embedded section of the lesion is shown, stained with hematoxylin-eosin. No thyroid remnants were apparent in all of the examined sections. No swallowing alterations were reported at a follow-up of 6 months after the operation, nor was there any clinical and ultrasonographic evidence of disease recurrence. 
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Figure 5. Intraoperative picture after the completion of the resection. The PubMed database was used in order to perform the review of the literature from the beginning to November 2022. The CARE (CAse REports) guidelines and its accompanying check-list served as a reference in the preparation of the present report [9]. The following search strings were used: “thyroglossal duct AND lipoma” (eight results); “thyroglossal AND lipoma” (18 results); “neck midline AND lipoma” (15 results). We retrieved a total of 41 articles. After the removal of duplicates and non-pertinent articles, only one paper was included [10]. Tsai and colleagues reported a single case of TGD lipoma, thus making our case the second one to be published in the available literature to the best of our knowledge. The authors described a 3.5 × 3.0 × 3.0 cm3 oval-shaped mass located just between the hyoid bone and the thyroid cartilage; despite a radiological appearance suspicious for lipoma (isoechoic mass at the US, density in Hounsfield units on the computed tomography scan compatible with fat), the authors performed a full Sistrunk operation and they declare no recurrences at 18 months of follow-up. Histopathological examination revealed a small rim of thyroid tissue adjacent to the mature adipocytes, while data on postoperative swallowing functions were not reported [10]. Instead, Sharudin and coworkers illustrated the case of a 41-year-old man who presented with a submucosal lipoma of the epiglottic valleculae [11]. Despite being potentially akin to our case, we decided not to consider it associated with the TGD tract because of its more posterosuperior localization and its probable origin from the fat occupying the pre-epiglottic space. Furthermore, that lesion presented as an oropharyngeal exophytic mass behind the foramen cecum, and it was amenable to transoral endoscopic resection by electrocautery [11]. Finally, Costa et al. published a case of a lipoma of the pre-epiglottic space causing chronic dysphagia in 2017: in this paper, however, the lesion was completely endolaryngeal (pre-epiglottic and left paraglottic space), no neck masses were apparent, and again transoral laser-assisted resection was sufficient to cure the patient [12]. 
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Figure 6. Another T2-weighted axial view of the mass on MRI. Ultrasonography is considered to yield a high diagnostic accuracy for subcutaneous lipomas (sensitivity of 88.1%; specificity of 99.3%) [13], but in our case, it was inaccurate in defining the boundaries of the lesion and therefore the surgical planning. Modern CT and MRI techniques offer instead a superb definition of the anatomical relationships as well as a very strong correlation with final histopathology, especially in children [14]. Furthermore, and for midline neck masses only, the role of fine-needle aspiration cytology/biopsy (FNAC/FNAB) remains debatable even for the common TGD cysts: for instance, a retrospective evaluation at the Johns Hopkins Department of Pathology found a diagnostic sensitivity of only 62%, with a calculated positive predictive value of 69% [15,16]. Additionally, imaging remains fundamental to exclude a rarely coexisting carcinoma (usually papillary-type), that usually occurs in patients 40 years of age or older. In detail, classically described features of a suspected malignancy include enhancing solid nodular masses (more frequently observed) and/or calcifications (more specific) within the TGD cyst [6]. Sistrunk’s operation remains the mainstay of management for TGD cysts because it has been shown to reduce the risk of recurrence down to 3–10% of adult cases, [17,18,19] and to around 20% in children [20]. There is also a non-negligible rate of postoperative complications and, in a recent large pediatric American series, postoperative rates of cervical seroma, local infection, and need for surgical revision were reported to be 9.5%, 7%, and 7.6%, respectively [21]. For other conditions associated with the TGD remnants instead, the evidence regarding the best surgical approach is weaker. For example, midline dermoid cysts usually require simple excision without sacrificing the hyoid bone and a preoperative differential diagnosis is now feasible by exploiting the diffusion-weighted imaging (DWI) technique with MRI, or even with ultrasound alone [22,23]. Interestingly, the two lesions may in very rare cases occur at the same time; therefore, some surgeons prefer to perform Sistrunk’s operation for every central (pediatric) neck mass [24,25]. The absence of thyroid tissue in our case might be viewed as a complete lipomatous degeneration of a TGD remnant, as speculated by Tsai and colleagues [10]. However, we currently have no preoperative imaging methods to determine whether thyroid cells are present in these kinds of neck masses unless they are metabolically active and therefore visible on scintigraphy [26]. In the present case, scintigraphy was not performed nor it was available in the study by Tsai et al. [10]. Indeed, the use of a “blind scintigraphy” may constitute an interesting approach in the work-up of midline masses, but the available experience in this regard is limited. It must also be remembered that even in classical TGD cysts, thyroid tissue in the form of follicles or scattered cells are found only in around 50% of cases [27]. 






Figure 6. Another T2-weighted axial view of the mass on MRI. Ultrasonography is considered to yield a high diagnostic accuracy for subcutaneous lipomas (sensitivity of 88.1%; specificity of 99.3%) [13], but in our case, it was inaccurate in defining the boundaries of the lesion and therefore the surgical planning. Modern CT and MRI techniques offer instead a superb definition of the anatomical relationships as well as a very strong correlation with final histopathology, especially in children [14]. Furthermore, and for midline neck masses only, the role of fine-needle aspiration cytology/biopsy (FNAC/FNAB) remains debatable even for the common TGD cysts: for instance, a retrospective evaluation at the Johns Hopkins Department of Pathology found a diagnostic sensitivity of only 62%, with a calculated positive predictive value of 69% [15,16]. Additionally, imaging remains fundamental to exclude a rarely coexisting carcinoma (usually papillary-type), that usually occurs in patients 40 years of age or older. In detail, classically described features of a suspected malignancy include enhancing solid nodular masses (more frequently observed) and/or calcifications (more specific) within the TGD cyst [6]. Sistrunk’s operation remains the mainstay of management for TGD cysts because it has been shown to reduce the risk of recurrence down to 3–10% of adult cases, [17,18,19] and to around 20% in children [20]. There is also a non-negligible rate of postoperative complications and, in a recent large pediatric American series, postoperative rates of cervical seroma, local infection, and need for surgical revision were reported to be 9.5%, 7%, and 7.6%, respectively [21]. For other conditions associated with the TGD remnants instead, the evidence regarding the best surgical approach is weaker. For example, midline dermoid cysts usually require simple excision without sacrificing the hyoid bone and a preoperative differential diagnosis is now feasible by exploiting the diffusion-weighted imaging (DWI) technique with MRI, or even with ultrasound alone [22,23]. Interestingly, the two lesions may in very rare cases occur at the same time; therefore, some surgeons prefer to perform Sistrunk’s operation for every central (pediatric) neck mass [24,25]. The absence of thyroid tissue in our case might be viewed as a complete lipomatous degeneration of a TGD remnant, as speculated by Tsai and colleagues [10]. However, we currently have no preoperative imaging methods to determine whether thyroid cells are present in these kinds of neck masses unless they are metabolically active and therefore visible on scintigraphy [26]. In the present case, scintigraphy was not performed nor it was available in the study by Tsai et al. [10]. Indeed, the use of a “blind scintigraphy” may constitute an interesting approach in the work-up of midline masses, but the available experience in this regard is limited. It must also be remembered that even in classical TGD cysts, thyroid tissue in the form of follicles or scattered cells are found only in around 50% of cases [27].



[image: Diagnostics 13 00932 g006]








Author Contributions


Conceptualization, L.G.L.; formal analysis, L.G.L.; supervision, M.G.R., M.G., E.D., A.V., C.M. and E.P.; validation, M.G., E.D., A.V., C.M. and M.G.R.; visualization, M.G., E.D., A.V., C.M., E.P. and M.G.R.; resources, L.G.L., C.M., E.P. and M.G.R.; data curation, L.G.L., C.M., E.P. and M.G.R.; writing—original draft, L.G.L.; writing—review and editing, M.G.R. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. No IRB approval was necessary due to the retrospective nature of this work.




Informed Consent Statement


Informed consent was obtained from all individual participants included in the study.




Data Availability Statement


Data is available upon a reasonable request from the corresponding author.




Acknowledgments


The authors wish to thank the patient involved for her collaboration in this research.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Wei, S.; LiVolsi, V.A.; Baloch, Z.W. Pathology of Thyroglossal Duct: An Institutional Experience. Endocr. Pathol. 2015, 26, 75–79. [Google Scholar] [CrossRef] [PubMed]

	



Chou, J.; Walters, A.; Hage, R.; Zurada, A.; Michalak, M.; Tubbs, R.S.; Loukas, M. Thyroglossal duct cysts: Anatomy, embryology and treatment. Surgical and radiologic anatomy. SRA 2013, 35, 875–881. [Google Scholar] [CrossRef] [PubMed]

	



Testut, L. Traité D’anatomie Humaine: Appareil de la Digestion (Histologie, par G. Ferré) Appareil de la Respiration. Appareil Uro-Génital. Embryologie (par L. Vialleton). France, Doin, 1895. pp. 330–340. Available online: www.google.it/books/edition/Trait%C3%A9_d_anatomie_humaine_Appareil_de_la/o9gEAQAAIAAJ?hl=it&gbpv=0 (accessed on 11 December 2022).

	



Biddinger, P.W. Chapter 2: Embryology and Developmental Lesions. In Diagnostic Pathology and Molecular Genetics of the Thyroid; Nikiforov, Y., Biddinger, P.W., Thompson, L.D.R., Eds.; Wolters Kluwer Health: Baltimore, MD, USA, 2009. [Google Scholar]

	



Fujii, N.J.; Gibson, T.M.; Satheesh, K.M.; Cobb, C.M. Thyroglossal Duct Cyst: Abbreviated Review and Case Report. Compend. Contin. Educ. Dent. 2017, 38, 97–101. [Google Scholar]

	



Patel, S.; Bhatt, A. Thyroglossal duct pathology and mimics. Insights Into Imaging 2019, 10, 12. [Google Scholar] [CrossRef]

	



Sistrunk, W.E. The Surgical Treatment of Cysts of the Thyroglossal Tract. Ann. Surg. 1920, 71, 121. [Google Scholar] [CrossRef]

	



Bychkov, A. Thyroglossal Duct Cyst. PathologyOutlines.com Website. Available online: https://www.pathologyoutlines.com/topic/thyroidthyroglossal.html (accessed on 11 December 2022).

	



Riley, D.S.; Barber, M.S.; Kienle, G.S.; Aronson, J.K.; von Schoen-Angerer, T.; Tugwell, P.; Kiene, H.; Helfand, M.; Altman, D.G.; Sox, H.; et al. CARE guidelines for case reports: Explanation and elaboration document. J. Clin. Epidemiol. 2017, 89, 218–235. [Google Scholar] [CrossRef]

	



Tsai, M.S.; Chang, G.H.; Chuang, H.C.; Lin, W.N.; Tsai, Y.T. Thyroglossal duct lipoma: A rare case report. Medicine 2020, 99, e20392. [Google Scholar] [CrossRef] [PubMed]

	



Sharudin, S.N.; Thangavelu, T.; Roslim, S.N.; Hitam, S.; Baki, M.M. Large Vallecula Epiglottica Lipoma: A Rare but Fatal Cause of Dysphagia. Cureus 2022, 14, e30250. [Google Scholar] [CrossRef]

	



Ribeiro Costa, N.; Duarte, D.; Viana, M. Lipoma of the pre-epiglottic space: A common pathology in an uncommon place. Acta Otorrinolaringol. Esp. 2018, 69, 181–182. [Google Scholar] [CrossRef]

	



Kuwano, Y.; Ishizaki, K.; Watanabe, R.; Nanko, H. Efficacy of Diagnostic Ultrasonography of Lipomas, Epidermal Cysts, and Ganglions. Arch. Dermatol. 2009, 145, 761–764. [Google Scholar] [CrossRef]

	



Ho, M.-L. Pediatric Neck Masses: Imaging Guidelines and Recommendations. Radiol. Clin. N. Am. 2022, 60, 1–14. [Google Scholar] [CrossRef]

	



Shahin, A.; Burroughs, F.H.; Kirby, J.P.; Ali, M.S.Z. Thyroglossal duct cyst: A cytopathologic study of 26 cases. Diagn. Cytopathol. 2005, 33, 365–369. [Google Scholar] [CrossRef]

	



Rayess, H.M.; Monk, I.; Svider, P.F.; Gupta, A.; Raza, S.N.; Lin, H. Thyroglossal Duct Cyst Carcinoma: A Systematic Review of Clinical Features and Outcomes. Otolaryngol. Neck Surg. 2017, 156, 794–802. [Google Scholar] [CrossRef]

	



Gallagher, T.Q.; Hartnick, C.J. Thyroglossal Duct Cyst Excision. Adv. Otorhinolaryngol. 2012, 73, 66–69. [Google Scholar] [CrossRef]

	



Rohof, D.; Honings, J.; Theunisse, H.J.; Schutte, H.W.; van den Hoogen, F.J.A.; van den Broek, G.B.; Takes, R.P.; Wijnen, M.H.W.A.; Marres, H.A.M. Recurrences after thyroglossal duct cyst surgery: Results in 207 consecutive cases and review of the literature. Head Neck 2015, 37, 1699–1704. [Google Scholar] [CrossRef]

	



Ibrahim, F.F.; Alnoury, M.K.; Varma, N.; Daniel, S.J. Surgical management outcomes of recurrent thyroglossal duct cyst in children—A systematic review. Int. J. Pediatr. Otorhinolaryngol. 2015, 79, 863–867. [Google Scholar] [CrossRef]

	



Galluzzi, F.; Pignataro, L.; Gaini, R.M.; Hartley, B.; Garavello, W. Risk of recurrence in children operated for thyroglossal duct cysts: A systematic review. J. Pediatr. Surg. 2013, 48, 222–227. [Google Scholar] [CrossRef] [PubMed]

	



Arda, M.S.; Ortega, G.; Layman, I.B.; Khubchandani, N.A.; Pichardo, M.S.; Petrosyan, M.; Preciado, D.A.; Qureshi, F.G. Sistrunk vs modified Sistrunk procedures: Does procedure type matter? J. Pediatr. Surg. 2021, 56, 2381–2384. [Google Scholar] [CrossRef] [PubMed]

	



Pitner, H.; Elmaraghy, C.; Fischer, B.; Onwuka, A.; Rabe, A.; Walz, P. Diagnostic Accuracy of Midline Pediatric Neck Masses. Otolaryngol. Neck Surg. 2019, 160, 1111–1117. [Google Scholar] [CrossRef] [PubMed]

	



Razek, A.A.K.A.; Sherif, F.M. Differentiation of sublingual thyroglossal duct cyst from midline dermoid cyst with diffusion weighted imaging. Int. J. Pediatr. Otorhinolaryngol. 2019, 126, 109623. [Google Scholar] [CrossRef]

	



Gioacchini, F.; Alicandri-Ciufelli, M.; Kaleci, S.; Magliulo, G.; Presutti, L.; Re, M. Clinical presentation and treatment outcomes of thyroglossal duct cysts: A systematic review. Int. J. Oral Maxillofac. Surg. 2015, 44, 119–126. [Google Scholar] [CrossRef] [PubMed]

	



Zaghi, S.; Hendizadeh, L.; Hayde, D.; Farnoosh, S.; Koempel, J. Concurrent Thyroglossal Duct Cyst and Dermoid Cyst in a Pediatric Patient. J. Otol. Rhinol. 2014, 3. [Google Scholar] [CrossRef]

	



Lee, S.-W.; Lee, J.; Lee, H.J.; Seo, J.-H.; Kang, S.-M.; Bae, J.-H.; Ahn, B.-C. Enhanced Scintigraphic Visualization of Thyroglossal Duct Remnant during Hypothyroidism after Total Thyroidectomy: Prevalence and Clinical Implication in Patients with Differentiated Thyroid Cancer. Thyroid 2007, 17, 341–346. [Google Scholar] [CrossRef] [PubMed]

	



Chandra, R.K.; Maddalozzo, J.; Kovarik, P. Histological Characterization of the Thyroglossal Tract: Implications for Surgical Management. Laryngoscope 2001, 111, 1002–1005. [Google Scholar] [CrossRef] [PubMed]












	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png





nav.xhtml


  diagnostics-13-00932


  
    		
      diagnostics-13-00932
    


  




  





media/file2.png





media/file5.jpg





media/file3.jpg





media/file1.jpg





media/file7.jpg





media/file10.png





media/file12.png
14. /74 mm

19.672 mm






media/file9.jpg





media/file0.png





media/file8.png
IR SARC A X 5 R
\ 3 LN _ . ._ A

A
2 " i i
b #\«.‘ P J\ X
p A . £
_ ﬁ.h\w\iﬂvﬁ. :





media/file11.jpg





media/file6.png
f

S
S
3,
S






