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Branchial cleft cysts are congenital diseases of the neck caused by abnormal embryonic development of the first to fourth branchial clefts. Most branchial cleft cysts are found in the head and neck, but branchial cleft cysts arising in posterior mediastinum are rarely reported. We report a 44-year-old Chinese man who was found to have a right-posterior mediastinal mass on chest computed tomography (CT) during a physical examination. The size of the mass was about 30.6 mm * 25.1 mm and enhanced CT of the chest showed an occupying lesion in the right parietal esophagus of the upper-posterior mediastinum with no significant enhancement. The patient was considered to have a neurogenic tumor with cystic change and underwent posterior mediastinal tumor resection. Postoperatively, pathological examination confirmed the final diagnosis of bronchial cleft cyst. The patient was discharged on the 7th day after surgery. One year postsurgery, no obvious recurrence was found in reexamination.
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Introduction

Clinically, the second branchial cleft cyst is more prevalent, accounting for approximately 90% of all branchial cleft cysts (1), followed by the first branchial cleft cyst. There are few clinical reports about the third and fourth branchial cleft cysts. Branchial cleft cysts normally occur in the neck, anterior to the sternocleidomastoid muscle (SCM), but rarely in the mediastinum, especially the posterior mediastinum. Branchial cleft cysts in the lower neck mostly occurred on the left side. The left dominance may be relevant to the deficiency or invagination of the right ultimobranchial body, furthermore, asymmetrical vascular defects may exists during the development of the fourth arch (2). The present case is a rare branchial cleft cyst located on the right side of the posterior mediastinum that has never been reported before.



Case presentation

A 44-year-old Chinese man was hospitalized due to a posterior mediastinal mass found on physical examination, without dyspnea, dysphagia, repeated fever and other discomforts. Chest CT showed that the right side of the upper and posterior mediastinum could be seen as a round and slightly low-density shadow with a clear boundary, the size of the lesion was about 30.6 mm * 25.1 mm, the CT value was about 27.0 HU, and the adjacent trachea and esophagus were pushed (Figure 1A). Contrast-enhanced CT showed an unobvious enhanced mass with clear tumor boundaries (Figure 1B–D). The preoperative diagnosis was neurogenic tumors with cystic changes based on the enhanced CT features.
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FIGURE 1
(A) CT revealed a mass on the right side of the upper and posterior mediastinum and the adjacent trachea and esophagus were pushed. ((B) Transverse, (C) sagittal, (D) Coronal) contrast-enhanced CT scan showed an unobvious enhanced mass with clear tumor boundaries.


The patient underwent posterior mediastinal cyst totally excise through video-assisted thoracoscope surgury (VATS) under general anesthesia. It was found that the lesion was located above the azygos arch in the superior and posterior mediastinum, on the right side of the esophagus, and protruded from the surface of the mediastinal pleura, with a size of about 30 mm * 30 mm. Intraoperatively, the cyst had a smooth surface, fixed position, clear boundaries and no invasion of surrounding tissues. The cyst was completely excised. The patient recovery and was discharged on the 7th day after surgery. Postoperative pathology examination showed the fibrous cyst wall lined with squamous epithelium and cuboidal epithelium, with hyperplasia of lymphoid tissue and formation of lymphoid follicles, consistent with branchial cysts (Figures 2A,B). One year after surgery, no significant recurrence was found when the patient was reexamined (Timeline in Figure 3).
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FIGURE 2
(A) Hematoxylin-eosin staining showed the fibrous cyst wall lined with squamous epithelium and cuboidal epithelium, with hyperplasia of lymphoid tissue and formation of lymphoid follicles.(×100) (B) ×40.
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FIGURE 3
Timeline of investigation, treatment and follow-up.




Discussion

In 1832, Ascherson firstly suggested that branchial cysts were the result of imperfect obliteration of a pharyngeal cleft (3). In the time of the fourth week of embryonic life, the branchial organ, composed of six pairs of mesodermic arcs, arises surrounding the developing pharynx. If the fissure or part of the cystic gland does not fully invaginate before the seventh week of embryonic life, the trapped remainder will form an intra-epithelial cyst (4). There are various theories about the origin of branchial cleft cysts: degenerative cystic changes of cervical lymph nodes, hypopharyngeal duct theory, parotid gland inclusion theory (5), However, the currently most accepted theory is that branchial cleft cysts are caused by persistent degenerated abnormal branchial organs located on the lateral side of the neck.

The most common clinical presentation in patients with bronchial cleft cysts is a non-painful neck lump on the left side along the anterior border of the SCM (6). Similar to other mediastinal masses, branchial cleft cysts in the mediastinum can produce the same compression symptoms, such as pushing the esophagus and trachea causing dysphagia or respiratory distress.In William's study,he considered that all the mediastinal branchial cleft cysts started from the fourth branchial cleft (7). Therefore, the most common clinical manifestations of fourth branchial cleft cysts, namely recurrent neck abscesses and acute suppurative thyroiditis, can also be observed (8). Diagnosis of branchial cleft cysts relies on pathological examination. Fine-needle aspiration (FNA) cytology is useful for preoperative pathological diagnosis and it can help exclude metastatic or inflammatory disease, which will effectively avoid unnecessary surgery. The cytological criteria for diagnosing branchial cleft cysts are the presence of nuclear keratinocytes and squamous epithelial cells of varying degrees of maturity, as well as lymphoid aggregates in subepithelial lymphoid tissue structures (6). Ultrasonography (USG) is widely used as an inexpensive and convenient examination that can characterize cysts and guide FNA procedures. CT scans and magnetic resonance imaging (MRI) can be used to show the nature of the cyst and the anatomical relationship of the lesion. In addition, barium meal and laryngoscopy play a considerable part in judging the location of the fistula and guiding the scope of surgical resection. Surgery is the primary therapy for branchial cleft cysts, and complete resection of the lesions can reduce the probability of postoperative recurrence. For branchial cleft cysts in the neck, a broad horizontally oriented incision is essential to fully expose the lesion and to avoid intraoperative injury, and inappropriate surgical maneuvers are likely to lead to recurrence. For branchial cleft cysts in the mediastinum, video-assisted thoracoscopic surgery is recommended, and its safety and efficacy have been well documented in previous studies. Other treatment approaches include injection of sclerotic agents and endoscopic cauterization.Surgical treatment is not recommended in the case of acute infection or abscess (6, 8).

Mediastinal cysts comprise 12 to 20 percent of the total mediastinal masses and foregut cysts are the most general occurring mediastinal cysts, including bronchogenic cysts and esophageal cysts (9). It's typically detected bronchial cysts near the tracheal neck in the middle or posterior mediastinum. Bronchogenic cysts present as single, clear-bounded round masses without enhancement on CT (10). Foregut cysts also contain another specific type, the neurenteric cysts, which generally have a fibrous junction in the vertebral column or an intra-spinal component. CT and MRI show a thin-walled paravertebral cystic mass with vertebral abnormalities and intraspinal elongation of the cyst (11). The appearance of branchial cleft cysts on CT makes it difficult to distinguish them from bronchogenic cysts on imaging. Therefore, pathological testing is ultimately required for identification. Bronchial cysts are filled with pseudolaminate columnar respiratory epithelia and contain bronchial glands and cartilage (9).

The preoperative diagnosis of our patients was neurogenic tumor with cystic change. Neurogenic tumors are the most representative of posterior mediastinal tumors. Cystic changes are more common in schwannomas than in other neurogenic tumors. Schwannoma presents on CT as a clearly defined round or oval mass. Areas of heterogeneity correlate with cystic lesions, hemorrhagic lesions, or cellular reduction. Punctate, mottled, curvilinear calcifications can be observed along the walls of schwannomas (11). Other common neurogenic tumors with cystic changes include neurofibromas and ganglioneuromas.



Conclusion

Branchial cleft cyst is a congenital disease of the neck caused by abnormal degeneration of branchial organs, which occurs very rarely in the posterior mediastinum. When cystic lesions of the posterior mediastinum are found, bronchial cleft cysts are one of the noteworthy differential diagnoses. Radiological examinations (CT and MRI), ultrasound-guided FNA may assist in preoperative diagnosis. Surgery is the most effective method for the treatment of this disease.
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