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Abstract
BACKGROUND
Congenital esophageal stenosis (CES) is a rare malformation of the digestive tract. Endoscopic dilation and thoracotomy have been the main treatments for CES. However, there is no well-defined management protocol. Magnetic compression stricturoplasty (MCS) has been used in refractory esophageal stricture in children after esophageal atresia.

CASE SUMMARY
We describe the first case of MCS for CES in one female child patient. The child (aged 3 years and 1 mo) was admitted due to frequent vomiting and choking after eating complementary food since 7 mo old. Esophagography and gastroendoscopy showed that there was stenosis in the lower esophagus, suggesting a diagnosis of CES. The patient did not receive any treatment for esophageal stricture including surgery or endoscopic dilation procedures before MCS. MCS procedure was smoothly conducted without complications. At 24 mo after MCS, durable esophageal patency without dysphagia was achieved.

CONCLUSION
MCS may serve as an alternative and efficient method for patients with CES.

Key Words: Congenital esophageal stenosis; Magnetic compression stricturoplasty; Endoscopy; Case report

Liu SQ, Lv Y, Luo RX. Endoscopic magnetic compression stricturoplasty for congenital esophageal stenosis: A case report. World J Clin Cases 2022; In press

Core Tip: Magnetic compression stricturoplasty (MCS) is a relatively safe dredge method for patients with postoperative obstruction, stricture, or dehiscence of anastomosis. For the first time, we describe the application of MCS in treating congenital esophageal stenosis (CES) without using endoscopic bougienage and dilation treatment in a child patient. The data on diagnosis, treatment, and long-term follow-up of CES are analyzed. Additionally, key properties of MCS in treating segmental fibromuscular hypertrophy stricture following CES are discussed.

INTRODUCTION
[bookmark: _Hlk115189050]Congenital esophageal stenosis (CES) is a very rare clinical condition[1,2]. Membranous web (MW), segmental fibromuscular hypertrophy (FM), and ectopic tracheobronchial remnants (TBR) are histological subtypes of CES. They each have different treatment strategies[3]. Magnetic compression stricturoplasty (MCS) is a relatively safe dredge method for patients with postoperative obstruction, stricture, or dehiscence of anastomosis. This method has been successfully used for refractory esophageal stenosis and choledochojejunostomy[4,5]. For the first time, we report the use of MCS in treating CES without using endoscopic bougienage and dilation treatment in a female child patient. The data on the diagnosis, treatment, and long-term follow-up of CES are analyzed. Furthermore, key properties of MCS in treating FM stricture following CES are discussed.

CASE PRESENTATION
Chief complaints
A female child aged 3 years and 1 mo presented vomiting and choking for more than 2 years after eating complementary food.

History of present illness
The symptoms started 2 years and 6 mo ago with recurrent difficulty in eating solid food.

History of past illness
The child was born at 38 wk of gestation through vaginal delivery with a birth weight of 3.7 kg. Her Apgar score was 10 at 1 min, 10 at 5 min, and 10 at 10 min. Prenatal ultrasound showed polyhydramnios. On the subsequent 6 mo after birth, she received breast feeding and had normal growth. At 7 mo old, she had frequent vomiting and choking after eating complementary food and could only eat a full flow diet.

Personal and family history
A family history of malignant tumors was denied.

Physical examination
[bookmark: _Hlk106196928]The vital signs were as follows: Body temperature, 36.5 °C; blood pressure, 80/50 mmHg; heart rate, 100 beats per min; and, respiratory rate, 20 breaths per min. Physical examination of the chest and abdomen revealed no abnormalities.

Laboratory examinations
Routine blood and urine test results were normal.

Imaging examinations
Esophagography and gastroendoscopy showed that there was stenosis in the lower esophagus (Figures 1A and 1B), suggesting a diagnosis of CES.

FINAL DIAGNOSIS
The patient was finally diagnosed as having CES.

TREATMENT
Segmental resection or balloon dilatation was recommended for this patient. However, because of the potential complications such as restenosis, these procedures were not performed. Following preoperative evaluation, the patient received an endoscopy-guided MCS of the esophagus. Magnetic rings were prepared with neodymium-iron-boron (Nd-Fe-B) alloy and the titanium nitride film of 10 μm thickness was coated on the rings (Figure 2A). The outer diameter was 11 mm, the height was 6 mm, and the magnetic strength was 3750 Gs.
A transoral approach was used for the placement of magnetic rings. A guide wire was placed through the esophageal stenosis under endoscopic guidance. The end of a gastric tube with a side hole was fixed on the guide wire. The daughter ring was fixed on the gastric tube. The guide wire was retracted through the mouth, so the end of the gastric tube with a side hole was retrograded through the stenosis segment and was retracted through the mouth. The placement of daughter ring was completed with the placement of the gastric tube. Next, another magnetic ring (mother ring) that had opposite polarity to the daughter ring reached the proximal esophageal lumen above the stenotic segment along the gastric tube under endoscopic guidance (Figure 2B). Intraoperative X-ray confirmed that the two magnets naturally attracted together and accurately compressed the proliferation tissue of stenosis (Figure 2C). Gradual MCS was conducted for 13 d to achieve esophageal stricturoplasty adequacy. During MCS, the patient was fed via the gastric tube. The magnets were moved by pulling the tube daily, starting within 1 wk after surgery. The apposition of magnets was confirmed by anteroposterior or lateral chest radiographs. Subsequently, under fluoroscopic guidance, the magnets were removed. On removal, a remarkably increased luminal diameter was observed by esophagogram (Figure 2D). A 9 mm anastomotic stoma was formed without esophageal perforation and other complications. Temporary stent placement and balloon dilatation were not needed after MCS.

OUTCOME AND FOLLOW-UP
Follow-up at 24 mo after MCS showed that there was no sign indicating esophageal stricture. The patient had normal development and was in good health, without dysphagia or reflux. On esophagram, there was no residual stricture.

DISCUSSION
CES is a rare developmental malformation of the digestive tract, often accompanied with multiple organ malformation and even chromosomal abnormality. Traditional treatment methods mainly include endoscopic esophageal dilatation or incision. CES histological diagnosis is difficult because it is difficult to identify TBR and FM characteristics without histological examination. Intraesophageal ultrasonography is helpful to distinguish tracheobronchial heterotopia[6,7]. For CES patients lacking a histological diagnosis, surgery may be suggested if there is persistent dysphagia after dilation for two series[2]. For severe esophageal stenosis, repeated esophageal dilatation[2] or even partial esophagectomy by thoracotomy or thoracoscopic minimally invasive surgery is required for stricturoplasty[8]. However, patients may still have anastomotic re-stricture after surgery. Thus, a more effective method for treating CES in children is needed.
MCS is a cavity organ anastomosis measure based on magnetic compression anastomosis (MCA), which utilizes the magnetic force between magnetic materials to induce ischemic necrosis and shedding of the compressed tissue and the re-healing of the adjacent tissue and mucosa. MCA has been used for minimally invasive cardiac bypass surgery[9,10] and for the treatment of biliary obstruction after liver transplantation[5,11-13]. In recent years, in addition to the application of MCA in gastrointestinal anastomosis[14-17], rectum atresia, and colorectal stricture in children[4,16,18,19], more clinical studies have been reported on its application in refractory stricture after esophageal atresia (EA). Zaritzky et al[18] showed that MCA achieved esophageal reanastomosis within 6 d in infants with EA who had primary or secondary anastomotic stenosis. Importantly, we report the first MCS case for CES in one female child.
On the basis of the compatibility of Nd-Fe-B permanent magnet alloy material in vivo and the application of magnetic anastomosis devices in the field of surgery, our team developed a magnetic anastomosis device suitable for the treatment of digestive tract malformations in children. The titanium oxide coating on Nd-Fe-B alloy magnetic rings could resist gastric acid or succus entericus corrosion. In this case, we used the digestive tract endoscopy and gastric fistula respectively to put the magnetic ring into the proximal and distal end of the esophageal stenosis site. The magnet magnetic field force was used for the minimally invasive treatment of CES between. The tissues at the stenotic site were continuously compressed by the magnet rings, causing ischemic necrosis and natural shedding of the compressed tissues and achieving esophageal patency. An ideal anastomosis between the mucosa and mucosa of esophageal wall was achieved. There were no complications such as esophageal perforation or fistula after operation. In particular, the child did not undergo endoscopic dilation or other treatment procedures before or after MCS. The child was followed for 24 mo and received a general diet. There was no dysphagia upon esophagram and clinical examination. Esophageal continuity was achieved after MCS for FM repair without short or long-term complications. MCS for MW has not been reported. Theoretically, MW has a thinner and weaker structure than FM, so it would be easier to treat by MCS. These findings suggest that MCS is a safe, effective, and alternative method for FM and MW type of CES patients. However, the long-term safety of MCS treatment in children is unclear. We are still following this special case to observe the long-term effects of MCS treatment in children.

CONCLUSION
In this case, MCS successfully established the patency of the esophageal stenosis. This report is the first to utilize MCS in CES. It provides a new reliable method for the treatment of CES. Additionally, attempting MCS does not exclude further esophageal dilatation or segmental resection. We believe that MCA may have good application prospects for children with esophageal stenosis diseases.
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Figure Legends
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Figure 1 Esophagography and gastroendoscopy of the esophagus. A: Esophagography confirmed that the stenosis was located in the lower esophagus (arrow); B: The congenital stenosis opening in the esophagus with a < 3 mm inner diameter was observed by gastroendoscopy (arrow).
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Figure 2 Magnetic compression stricturoplasty. A: Magnets prepared for the operation; B: Magnets were placed under endoscopy and fluoroscopy guidance; C: Intraoperative chest radiograph confirming that the magnets were in good alignment; D: Magnets were removed and radiographic examination of the patient after magnetic compression stricturoplasty showed a patent esophageal lumen with an inner diameter of 8.5 mm at the stenosis site on day 14 (arrow).
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