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Bedside ultrasound-guided water injection assists endoscopically treatment in esophageal perforation caused by foreign bodies: A case report
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Abstract
BACKGROUND
Fishbone migration from the esophagus to the neck is relatively uncommon in clinical practice. Several complications secondary to esophageal perforation after ingestion of a fishbone have been described in the literature. Typically, a fishbone is detected and diagnosed by imaging examination and is usually removed by a neck incision.

CASE SUMMARY
Herein, we report a case of a 76-year-old patient with a fishbone in the neck that had migrated from the esophagus and that was in close proximity to the common carotid artery, and the patient experienced dysphagia. An endoscopically-guided neck incision was made over the insertion point in the esophagus, but the surgery failed due to having a blurred image at the insertion site during the operation. After injection of normal saline laterally to the fishbone in the neck under ultrasound guidance, the purulent fluid outflowed to the piriform recess along the sinus tract. With endoscopic guidance, the position of the fish bone was precisely located along the direction of liquid outflow, the sinus tract was separated, and the fish bone was removed. To the best of our knowledge, this is the first case report describing bedside ultrasound-guided water injection positioning combined with endoscopy in the treatment of a cervical esophageal perforation with an abscess.

CONCLUSION
In conclusion, the fishbone could be located by the water injection method under the guidance of ultrasound and could be accurately located along the outflow direction of the purulent fluid of the sinus by the endoscope and was removed by incising the sinus. This method can be a nonoperative treatment option for foreign body-induced esophageal perforation.
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Core Tip: Fishbones are very common foreign bodies in upper gastrointestinal tracts in clinical practice. The most common fishbone stuck sites are the oropharynx, oral cavity, and esophagus. However, they are movable under the action of esophageal peristalsis, food swallowing and normal pleural pressure, which may cause severe complications if not treated in time. Under the guidance of ultrasound, the fishbone can be accurately located under the endoscope, and the fishbone can be removed by incising the sinus. This method can be an optimal alternative for treating patients with esophageal perforation and reducing surgical trauma.

INTRODUCTION
In clinical practice, fishbones are very common in upper gastrointestinal tracts of patients[1] and are associated with the highest risk of gastrointestinal perforation[2]. In adults, the most common stuck sites of fish bones are the oropharynx, oral cavity, and esophagus[3]. Most patients can be discharged after outpatient treatment[4]. However, some foreign bodies, such as fishbones, can move under the action of esophageal peristalsis, food swallowing, and normal pleural pressure. If not treated in time, these sharp foreign bodies may penetrate the esophageal wall, causing an esophageal perforation, and surrounding organs or main blood vessels, causing severe complications[5]. Esophageal perforation is defined as a foreign body penetrating the outer wall of the esophagus[6]. When the fishbone completely penetrates the esophagus and enters the neck, a cervical sinus will be formed over time. Patients may experience symptoms such as dysphagia, pain, hemoptysis, and fever. Computed tomography (CT) and X-ray examinations can detect foreign bodies such as fishbones in the esophagus. For the treatment of esophageal perforation, different surgical methods are required for different types of fishbones, for different locations of perforation, and for the various complications after perforation. Most migratory fish bones in the neck can be removed by making a lateral incision into the neck[7]. However, this method is usually traumatic to the tissue and can lead to severe bleeding. Therefore, in this case, we chose to use the bedside ultrasound-guided water injection positioning method combined with endoscopy to remove a neck-located fishbone, which had migrated from the esophagus. This method can accurately remove the fishbone with less trauma and bleeding.

CASE PRESENTATION
Chief complaints
A 76-year-old Chinese man was admitted to our hospital due to pain during swallowing for 1 wk that was caused by accidental swallowing of a “fishbone”.

History of present illness
The patient had mistakenly swallowed a “fish bone” 26 d prior. However, no foreign body was found during the laryngoscopy examination, and the pain gradually eased. One week prior, the pain in the right throat was aggravated, and it was accompanied by difficulty swallowing. After removing the “epiglottis abscess” and after a course of anti-infection treatment, the patient still had pain during swallowing and dysphagia and had pain in his right neck and shoulder. After the outpatient CT review of the esophagus, the patient was admitted to the hospital and was diagnosed with “foreign bodies in the throat”.

History of past illness
The patient had no history of hypertension, diabetes, viral hepatitis or tuberculosis. He had no known drug or food allergies. He also denied any history of surgery, trauma, or blood transfusions.

Personal and family history
The patient denied any history of smoking or drinking or any abnormal family history.

Physical examination
On physical examination, the vital signs were as follows: body temperature, 36.4 °C; blood pressure, 126/79 mmHg; heart rate, 69 beats per min; and respiratory rate, 19 breaths per min. He was well developed and moderately nourished. He had an active position. The skin was not jaundiced. There are no special general appearances. The patient had no pitting edema. The patient’s superficial lymph nodes in his neck were not found to be enlarged.

Laboratory examinations
No abnormalities were found in coagulation function, blood biochemical parameters, routine blood, or urine analysis.

[bookmark: _Hlk132373628]Imaging examinations
Laryngoscopy examination showed that the pharynx was slightly congested, the bilateral tonsils were not enlarged, and a raised mass of approximately 1.0 cm × 1.0 cm was seen on the right side of the lingual surface of the epiglottis. The surgical site had recovered well with no obvious pus exudation. Both vocal cords were smooth and showed good movement capacity. The right piriform fossa was obviously swollen, and there was no obvious foreign body in the laryngopharynx. Ultrasonography revealed a band of hyperechoic echoes on the right side of the neck (Figure 1A). The sagittal plane of the CT scan showed a high-density strip in the right of the neck (Figure 1B).

FURTHER DIAGNOSTIC WORK-UP
The patient was diagnosed clearly, and no further examination was necessary.

FINAL DIAGNOSIS
Combined with the medical history and examination results, the final diagnosis was “a foreign body in the right paralaryngopharynx and a foreign body with abscess formation”.

TREATMENT
Therefore, surgery was performed on the patient in collaboration with a gastroenterologist and ultrasound physician after the patient signed an informed consent form. During the operation, the mucosa of the lateral wall of the right piriform fossa was obviously swollen, and a mucosal breach was seen. An incision was made at the mucosal breach of the lateral wall of the right piriform fossa. Blunt dissection was performed, but no foreign body was detected. Then, under the guidance of bedside ultrasound positioning, a 23 G/9.0 cm fine needle was found punctured into the cavity where the fishbone was located (Figure 2A). After injection of normal saline, a small amount of purulent fluid overflowing from the dissected lateral wall of the right piriform fossa was observed under video endoscopy and laryngoscopy (Figure 2B). Under endoscopy, the sinus tract was separated until the end of the foreign body was located by ultrasound, and the head of the foreign body (fishbone) was exposed (Figure 2C). Then, a fishbone with a length of 2.5 cm was removed using forceps (Figure 2D). We then withdrew the puncture needle from the neck, adjusted the supporting laryngoscope to expose the epiglottis abscess, and cut the epiglottis abscess with a surgical scimitar. A small amount of pus was seen overflowing. After the pus was completely removed, the swelling on the lingual surface of the epiglottis completely disappeared. After withdrawing the supporting laryngoscope, we completed the operation successfully.

OUTCOME AND FOLLOW-UP
The patient was treated with antibiotics for 3 d after the operation and was discharged from the hospital without symptoms, including neck pain, fever, hematemesis, and melena.

DISCUSSION
Ingested esophageal foreign bodies are commonly seen in the adult population. Due to the different eating habits of people in China compared to people in Western countries, foreign bodies found in Chinese people are mostly fishbones, jujube shells, and poultry bones[8]. Most ingested foreign bodies pass through the gastrointestinal tract spontaneously without causing complications; however, some foreign bodies may stay in the gastrointestinal tract and cause serious complications. Approximately 20% of patients require nonsurgical intervention; in a few cases, all the standard treatment options are ineffective and may cause the patient to require surgery[9]. Esophageal perforation caused by foreign bodies is still an urgent problem to be solved.
X-ray and endoscopic examinations are the most commonly used methods for detecting fishbones in the upper gastrointestinal tract; however, their accuracy and consistency are lower than those of neck-based CT scans. Magnetic resonance imaging (MRI) has advantages in estimating the extent of soft tissue inflammation caused by foreign bodies and detecting adjacent structures such as cervical blood vessels and nerves, but MRI is not sensitive in diagnosing foreign bodies. Thus, CT is the gold standard for the examination of fishbones in the neck[10].
Endoscopic removal is a safe and effective treatment method for sharp-pointed food impactions[11]. Food that is causing an esophageal obstruction can be gently pushed into the stomach, while foreign bodies that are unsuitable or unable to be pushed into the stomach can be removed by a snare, graspers, a stone extraction mesh basket, a balloon, a holmium laser and other tools after the types and positions are identified endoscopically[12]. However, for patients showing throat and neck discomfort after eating fish without fishbones detected by endoscopy, the possibility of esophageal perforation combined with the fishbone migrating to other locations should be considered[13], as constriction of swallowing muscles and peristalsis of the esophagus can force the fishbone to penetrate the mucosa and move out of the oropharynx[14]. An abscess can be formed 3-4 d after the fishbone moves out of the oropharynx into the neck[15]. In this case, since the fishbone is in the nontraditional position, endoscopic ultrasonography is very promising in accurately locating its position. In this study, the water injection method was adopted, by which normal saline was injected into the abscess formed by the fishbone. Then, purulent normal saline flowed along the sinus tract into the piriform recess. We accurately positioned the fishbone from the piriform crypt in the direction of the outflow. It has been reported that for cases where the insertion point of the fishbone can be seen clearly, the method of injecting normal saline containing methylene blue through the esophagus under ultrasound-guided endoscopy can be used, which can precisely locate the fishbone. By cutting an incision along the stained tract under the endoscope, the fishbone can be removed easily[16]. Therefore, we suggest that for foreign bodies that have been in the neck for a long time, which formed an abscess cavity, normal saline injection positioning can be used to locate the foreign body, and then a neck incision can be performed under the endoscope to remove the foreign body. This surgical protocol yields smaller incisions and less bleeding and avoids perforation and reoperation.
Ultrasound examination, a highly operator-dependent and nonradiation examination technology, has been less commonly used in the detection of neck fishbones in recent years[17]. As ultrasound examination has the advantages of real-time imaging and low cost, the combination of bedside ultrasound and endoscopic techniques may provide a beneficial solution for the diagnosis and treatment of patients with esophageal perforation combined with a migratory fishbone in the neck.

CONCLUSION
Under the guidance of ultrasound, the fishbone can be located by the water injection method. Then, the foreign body can be accurately located endoscopically and along the outflow direction of the sinus purulent fluid, and the fishbone can be removed by incising the sinus. This method can be an optimal plan for treating patients with esophageal perforation caused by foreign bodies. It can effectively improve the efficiency of endoscopic removal of free foreign bodies in the neck, reducing the surgical incision area and avoiding intraoperative bleeding and extensive tissue damage.
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Figure 1 Imaging examinations. A: Ultrasound scan still image of the fishbone which was shown as a band of hyperechoic echoes on the right side of the neck; B: The Sigittal computed tomography shows the suspected fish bone.
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Figure 2 Operation. A: Ultrasound imaging: The needle was punctured into the cavity where the fishbone was located; B: Endoscopy examination: A small amount of purulent fluid was seen overflowing from the dissected lateral wall of the right piriform fossa under video endoscopy and laryngoscope; C: Endoscopy examination: The head of the foreign body (fishbone) was exposed; D: Fishbone removed: The removed fish bone measured 2.5 cm in diameter.
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