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Bronchogenic cysts with infection in the chest wall skin of a 64-year-old asymptomatic patient: A case report
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Abstract
BACKGROUND
Skin bronchogenic cysts are extremely rare congenital bronchocystic changes caused by the abnormal development of the trachea, bronchial trees or lung buds during the embryonic period. The first case of skin bronchogenic cysts was reported in 1945. Since then, this disease has attracted increasing attention, but due to the low incidence, its pathogenesis is still not clear.

CASE SUMMARY
Here, we report another case of skin bronchogenic cysts with infection in a 64-year-old female patient. The patient had no symptoms for more than 60 years until her chest wall was recently found to be swollen, and she felt pain and discomfort. At the same time, secretions were found on the surface of the swelling. Color Doppler ultrasound examination showed abnormal echoes in the soft tissue under the frontal chest wall, suggesting the presence of cysts. Cytological puncture resulted in about 2 mL of pus and showed the presence of more acute inflammatory cells. The final clinical diagnosis was skin cyst with infection, and surgery was carried out. The pathological results obtained after surgery showed that the cystic wall was covered with column-like cilia epithelial cells, and the interstitial structure was partially inundated with inflammatory cells. After a variety of examinations and clinical diagnoses, we finally confirmed that the patient was suffering from bronchogenic cyst.

CONCLUSION
This article not only describes the case of an elderly patient with rare skin bronchogenic cysts with infection but also provides a detailed and correct diagnosis and a successful treatment process, which is of great value for the diagnosis and treatment of the disease.
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Core Tip: Skin bronchogenic cysts are a rare disease with low incidence, which is easy to be misdiagnosed. We have reported a case of bronchogenic cysts with infection in the frontal chest wall of a 64-year-old patient. Pain-accompanied secretions appeared in the patient’s frontal thoracic wall. Combined with color Doppler ultrasound examinations and cytological puncture examinations, we suggest that skin cysts with infections had been present before surgery. The diagnosis of skin bronchogenic cysts was confirmed by the final pathological results obtained after resection. We emphasize that the diagnosis of skin bronchogenic cysts needs to be corroborated by a variety of methods. The detailed diagnostic process and successful treatment of the case reported here are highly valuable for the treatment of bronchogenic cysts with infection.

INTRODUCTION
Bronchogenic cysts are an extremely rare congenital disease that is caused by the abnormal development of the trachea, bronchial trees or lung buds during the embryonic period. The first case of skin bronchogenic cysts was reported by Seybold and Clagett[1] in 1945. Bronchogenic cysts may occur in various areas, such as the mediastinum[2], lungs[3], heart[4], stomach[5], peritoneum[6] and in other areas. The disease is more commonly diagnosed in childhood than in adulthood[7]. Furthermore, the incidence of this disease is approximately four times higher in males than in females[8]. In older female patients, fewer cases of skin bronchogenic cysts with infections are reported. Unfortunately, obvious clinical symptoms are absent, imaging examination does not provide any specific findings, the diagnosis of bronchogenic cysts before surgery is very difficult, and the rate of misdiagnosis is high[9]. To lay a foundation for future clinical work, we report the detailed diagnostic process and successful treatment of a 64-year-old female patient with skin bronchogenic cysts with infection. The timeline is shown in Table 1.

CASE PRESENTATION
Chief complaints
Chest wall swelling occurred for more than 60 years. Intermittent pain was accompanied by secretions for nearly half a year.

History of present illness
On September 24, 2020, a 64-year-old Chinese female patient visited our hospital presenting with intermittent pain. After careful outpatient examination, we thought that the patient may have a skin cyst and recommended surgery. At that time, the patient rejected surgery as a treatment option and received only oral antibiotics for treatment. For nearly half a year, the patient felt intermittent pain in the chest wall swellings and had secretions on the surface of the swellings. Therefore, the patient came to our hospital again for medical treatment on July 20, 2021.

History of past illness
The patient had no history of other diseases, such as diabetes, high blood pressure and heart disease. Moreover, she had no history of drug allergies.

Personal and family history
The patient has gone through the menopause. She has one son and one daughter.

Physical examination
The patient’s vital signs were stable. We found a swelling of about 3 cm × 3 cm in the front chest wall near the thoracic bone handle protruding from the surface of the skin. The texture of the swelling was soft and caused slight pain upon pressure. Except for secretion in the skin around the swelling, no other obvious abnormalities were found, and the boundaries of the swelling were clear.

Laboratory examinations
We further performed a fine-needle cytological puncture, which resulted in about 2 mL of pus. The results showed many acute inflammatory cells (Figure 1). Furthermore, other preoperative indicators, including blood biochemistry, complete blood count, HIV test and an electrocardiogram, were within the normal range. Based on the above results and findings, we speculate that the patient was most likely to have a skin cyst with infection.

Imaging examinations
Color Doppler ultrasound examination revealed abnormal echoes in the soft tissue under the frontal chest wall, suggesting the presence of cysts in the corresponding area (Figure 2).

FINAL DIAGNOSIS
A large amount of yellow viscous liquid was found in the sample obtained from the patient. The pathological diagnosis was made based on the obtained tissue specimen (Figure 3). We found cyst lesions in the sample. The cystic wall was covered with column-like cilia epithelial cells. These cells had the same structure as the bronchus. At the same time, we found that the interstitial structure was partially infested with inflammatory cells, which were not reported in the usual histopathological findings of bronchogenic cysts. Combined with these results, the pathologists ultimately verified that the cyst of this patient was a bronchogenic cyst.

TREATMENT
As the patient chose the complete removal of the cysts, we developed a personalized treatment plan in conjunction with our imaging examination. First, we cut open the skin at the location of the cysts and observed secretion of pus. Then, the sac wall and necrosis tissue were completely removed. We repeatedly rinsed the wound with hydrogen peroxide solution until no more obvious cyst wall, necrotic tissue and secretions were found. Then, the wound was rinsed again using normal saline. After that, the wound surface was filled with medical gauze, and we carefully observed the wound healing every day. After 8 d, the leakage of fluid from the trauma location was significantly reduced, and we observed bright red granulation tissue at the trauma location. Finally, we performed debridement and suture surgery again under local anesthesia. During the surgery, the secretions on the wound surface were thoroughly removed, and the cut edge and some inactivated tissues were trimmed to fit the skin well. As a result, the patient recovered well, and her symptoms disappeared completely (Figure 4).

OUTCOME AND FOLLOW-UP
The patient recovered well, and her symptoms disappeared completely within the following 30 d.

DISCUSSION
As bronchogenic cysts are a rare congenital disease, the pathogenesis of this disease is not yet known. Lots of medical doctors and researchers consider bronchogenic cysts to be congenital broncho saccharin changes caused by the abnormal development of trachea, bronchial trees or lung buds during the embryonic period[6,10]. Shah et al[7] reported a total of 86 cases of bronchogenic cysts, and about 74% of these patients were male. In these cases, the most common locations of subcutaneous bronchogenic cysts were thoracic bone incision (26), followed by neck (18), shoulder blade (15) and thoracic bone handle (13). Only 2 cases (2.3%, 2/86) were found in the front of the chest wall. In the present case, the cyst was in the frontal chest wall of the patient.
As previously reported, imaging generally shows no obvious clinical symptoms or specific signs. The clinical manifestations of the patient may be papules, cystic nodules, sinus tracts or secretions associated with the sinus tract[11]. Some patients even had no symptoms. It is worth noting that the patient reported in this case did not show any symptoms for up to 64 years. The cause of this phenomenon may have a lot to do with the location of the cyst and the limited size of the cyst (8-9 mm thick). For example, it has been reported that bronchial cysts located in the stomach can cause symptoms such as abdominal pain, nausea and vomiting in patients[5,12]. The clinical symptoms of benign masses in the skin layer are mostly the continuous growth of the mass, which affects the skin morphology. Due to these characteristics of bronchogenic cysts, the misdiagnosis rate of this disease is so high that it can delay the patients’ treatment processes.
In the case of the patient reported herein, the swelling was present for more than 60 years. Over time, the swelling grew at a very slow rate. Furthermore, no obvious clinical symptoms occurred in any stage of the disease. Therefore, this disease has not attracted the attention of the patient, and she did not seek urgent treatment. However, skin bronchogenic cysts can result in repeated breakages, infections and even malfunctions of the skin[13]. The current patient sought further treatment in our hospital as she had developed redness, intermittent pain and discomfort in recent months.
Pathological diagnosis is the gold standard for the diagnosis of bronchogenic cysts. Cysts are mainly located in the dermis and subcutaneous tissue. The cystic wall is composed of pseudo-complex respiratory cilia column epithelial cells and cup-shaped cells but sometimes contains smooth muscles and cartilage[14,15]. When the pathology cannot be clearly diagnosed, it has been suggested that the growth site of the lesion can be used as a criterion for the diagnosis of the disease. We performed a postoperative pathological diagnosis of the patient reported in this case. Combined with the patient’s symptoms, color Doppler ultrasound results, cytological puncture results and histopathological diagnosis, we confirmed that the disease was a bronchogenic cyst with infection.
This is an interesting case, as the patient did not show any symptoms for up to 64 years. Most regrettable in this case is that the preoperative diagnosis was not clear before the pathological diagnosis. Because of the rarity of bronchogenic cysts, the misdiagnosis rate of this disease is so high that it can delay the patients’ treatment processes. We emphasize that the possibility of bronchogenic cysts should be considered by doctors in the diagnosis and treatment of patients when imaging examination suggests fluid-containing cysts. Since the cystic wall is composed of pseudo-complex respiratory cilia column epithelial cells, cup-shaped cells, smooth muscles and cartilage[14,15], we recommend that medical researchers should be able to identify some markers specific to bronchial cysts by comparing genetic or metabolite differences between different cyst types. At the same time, considering the cost of treating patients, it is necessary to establish some simple and low-cost methods to accurately identify the corresponding special markers. This strategy can improve the doctor’s confidence in diagnosis and enable the patients to understand the disease in detail.
The suitable treatment of bronchogenic cysts is surgical excision in the early stage of the disease, and the cyst wall should be completely removed during surgery to prevent the recurrence of the disease[8]. We have selected 16 cases of chest wall cutaneous bronchial cysts, all of which were also treated by surgical excision (Supplementary Table 1). Among them, the first 2 cases were accompanied by infection. The patient in this case had repeatedly broken chest wall skin and secretions. The treatment process of this disease is different from that of other related diseases, such as sebum adeno cysts, epidermal cysts and cilia skin cysts[16]. On the other hand, the presence of infection further increases the difficulty of treating the disease. As shown in Supplementary Table 1, the first patient was treated with incision and drainage of the wound and oral antibiotics[17]. Then, the wound was allowed to heal spontaneously. As a result, a fistula formed in the wound. The second patient was treated with complete excision of the cyst[18]. However, complete excision of diseased tissue during inflammation often results in an excessively large excision, causing unnecessary damage to the patient. At the same time, in the presence of inflammation, the wound of the patient may become infected after the complete removal of the cyst. Therefore, we designed a personalized treatment plan for the patient based on our successful treatment strategy. As a result, the patient recovered well, and her symptoms disappeared completely.

CONCLUSION
This case report is of great value for the diagnosis and treatment of bronchogenic cysts as a rare disease. This successful experience allows improving the preoperative diagnosis and develops a personalized treatment plan for the patient. Furthermore, it is helpful to improve our understanding of the disease.
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Figure Legends
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Figure 1 Imaging of the puncture test prior to surgery. A: On September 24, 2020, cytological puncture resulted in about 2 mL of pus, and a large number of acute inflammatory cells were found (× 200); B: On July 20, 2021, cytological puncture resulted in about 2 mL of pus, and an increased number of acute inflammatory cells were found (× 200); C and D: Represent other microscope fields of view of A and B, respectively.
[image: ]
Figure 2 Imaging prior to surgery. A: A low-to-no-echo area of about 8 mm × 19 mm × 26 mm in the patient’s subcutaneous soft tissue. The boundaries of the area were clear, and the morphology was clear. Furthermore, this area showed no obvious blood flow signal (September 24, 2020); B: A low-echo nodule of about 9 mm × 21 mm × 26 mm in the patient’s subcutaneous soft tissue. The boundaries of the nodule were clear, and the morphology was clear. At the same time, no intact envelope was found. A dense dot weak echo was found inside. The internal blood flow signal was not intense (July 20, 2021); C: Most of the cyst borders did not resemble the smooth walls of typical cysts, and the cyst appeared as a frizzy capsule instead. Echoes of the smooth wall can be seen in a few areas (white arrow; July 20, 2021); D: The inside of the cyst showed a relatively homogeneous low echo, and a small amount of oxalate calcification (white arrow) was found in some areas. The inflammation was mainly manifested in the cyst wall (July 20, 2021).
[image: ]
Figure 3 Postoperative histopathology. A: Combined with immunohistochemical staining for CK7 (+), CK20 (-), TTF1 (-) and S-100 (-), the histopathological examinations showed that the specimen was consistent with a bronchogenic cyst with obvious hyperplasia of histiocytes (× 100); B: The white arrows represent column-like cilia epithelial cells; C: Smooth muscle bundles; D: Bronchial glands.
[image: ]
Figure 4 Imaging of the postoperative area. A: Imaging of the postoperative area after 3 d of debridement and suture surgery; B: Imaging of the postoperative area after 20 d of debridement and suture surgery.



Table 1 Timeline of the case
	Time
	Information about the patient

	September 24, 2020
	Admitted to our hospital

	July 20, 2021
	Admitted to our hospital

	July 20, 2021
	Received laboratory and imaging examinations

	July 20, 2021
	Received ultrasonography

	July 20, 2021
	Received cytological puncture

	July 20, 2021
	The sac wall and necrosis tissue were completely removed

	July 23, 2021
	Pathological results confirmed skin bronchogenic cysts

	July 28, 2021
	Debridement and suture surgery

	August 20, 2021
	Follow-up
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