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Abstract
BACKGROUND
[bookmark: OLE_LINK3028]Total pharyngo-laryngo-esophagectomy with a reconstruction of gastric pull-up is the most common treatment method for patients with multiple primary upper digestive tract carcinomas, such as hypopharyngeal carcinoma with thoracic esophageal carcinoma. However, neck circumferential defect and tracheoesophageal fistula after gastric necrosis are still challenging problems for surgeons and patients.

CASE SUMMARY
[bookmark: OLE_LINK3029]This case report presents 2 patients who underwent reconstructive surgeries using 4 local random flaps with a split thickness skin graft in the first case, and 6 local random flaps in the second case to close the circumferential defect and tracheoesophageal fistula after failed gastric pull-up. Both patients achieved good swallowing function and could take solid diet without dysphagia postoperatively.

CONCLUSION
[bookmark: OLE_LINK3030]For selected patients, local random flaps (with a split thickness skin graft) can be a simple and reliable solution for reconstructing tracheoesophageal fistula or cervical circumferential defect after gastric necrosis, especially when the necrosis extends below the thoracic inlet.

[bookmark: OLE_LINK3026]Key Words: Local random flap; Cervical circumferential defect reconstruction; Tracheoesophageal fistula reconstruction; Failed gastric pull-up; Total pharyngo-laryngo-esophagectomy; Case report
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[bookmark: OLE_LINK3027]Core Tip: In this paper, we report 2 patients who suffered from cervical circumferential defect and tracheoesophageal fistula, reconstructed with local random flaps (with a split thickness skin graft in the first case), after failed gastric pull-up. Both patients achieved good swallowing function without dysphagia postoperatively. Local random flaps and split thickness skin graft have the advantages of easy to harvest with abundant and flexible donor sites. Herein, local random flaps (with a split thickness skin graft) can be a simple and reliable solution for reconstructing tracheoesophageal fistula or cervical circumferential defect after gastric necrosis.


INTRODUCTION
[bookmark: OLE_LINK3031]Hypopharyngeal carcinoma is one of the most common head and neck squamous cell carcinomas. It is usually diagnosed at an advanced stage and results in substantial morbidities and mortalities. In addition, through routine esophagoscope examination, hypopharyngeal carcinoma patients are often diagnosed with second primary esophageal squamous cell carcinoma, with the incidence rate ranging from 10% to 51.5%[1-3]. Total pharyngo-laryngo-esophagectomy is the most common treatment method for patients with multiple primary upper digestive tract carcinomas such as hypopharyngeal carcinoma with thoracic esophageal carcinoma. It is worth noting that gastric pull-up is usually used as a reconstruction method after pharyngo-laryngo-esophagectomy. However, postoperative complications associated with gastric pull-up, especially circumferential necrosis at the anastomotic site and tracheoesophageal fistula, poses a significant challenge for surgeons and patients and it may result in high mortality rates. Therefore, the reconstruction in neck and the upper mediastinum after circumferential necrosis of the gastric conduit or tracheoesophageal fistula is essential. It can help patients achieve better quality of life and prognosis. Previous studies have reported use of pedicled flaps such as the pectoralis major musculocutaneous flap, trapezius myocutaneous flap, and latissimus dorsi myocutaneous flap to reconstruct circumferential hypopharyngeal defects[4-6]. Moreover, improvement of microvascular techniques has led to widespread use of free flaps including the anterolateral thigh flap and the jejunal free flap[7,8]. Colonic interposition has also been used to deal with gastric pull-up failure[9]. In this paper, we present 2 cases of circumferential reconstruction and tracheoesophageal fistula, after failed gastric pull-up, using local random flaps (and split thickness skin graft).

CASE PRESENTATION
Chief complaints
[bookmark: OLE_LINK3032]Case 1: A 58-year-old man, presented the complaint of circumferential necrosis at the cervical part of the gastric conduit. It was 12 d after a total pharyngo-laryngo-esophagectomy with gastric pull-up for his hypopharyngeal squamous cell carcinoma with multiple primary esophageal cancer.

Case 2: A 70-year-old man, presented a pharyngeal fistula and tracheoesophageal fistula for 10 mo after a total pharyngo-laryngo-esophagectomy with gastric pull-up.

History of present illness
[bookmark: OLE_LINK3033]Case 1: The patient presented with the complaint of hoarseness for half a year and odynophagia for 3 mo. He did not complain about dysphasia and could eat solid foods without weight loss. Initial evaluation using laryngoscopy and esophagoscopy showed a lesion occupying the right pyriform sinus and extending to the inferior postcricoid, right ary-epiglottic fold, right pharyngo-epiglottic fold, both arytenoids, the lingual surface of epiglottis, and the entrance of cervical esophagus. Several small focuses were found in the left pyriform sinus and the posterior hypopharyngeal wall. Moreover, flat lesions were found in thoracic esophagus, 36-38 cm from incisors. A biopsy confirmed all lesions to be squamous cell carcinoma. Thus, the patient underwent total pharyngo-laryngo-esophagectomy with gastric pull-up, and also bilateral neck dissection (level II-IV and VI). Furthermore, tracheostoma was made between the fourth and the fifth tracheal ring. Next, a nasogastric tube and a jejunal feeding tube were routinely placed for postoperative gastrointestinal decompression and enteral nutrition. On the 7th postoperative day, the patient started to drink water through his mouth but it was hard to swallow it down. He started taking a liquid diet on the 12th postoperative day. However, the cervix drainage fluid turned turbid and black. On the next day, a circumferential necrosis at the cervical part of the gastric conduit was found using video laryngoscopy. The patient presented with sepsis and toxemia symptoms.

Case 2: The patient underwent a total pharyngo-laryngo-esophagectomy with gastric pull-up and bilateral neck dissection (level II-IV and VI) 10 mo earlier in order to cure his hypopharyngeal carcinoma in another hospital. The immediate postoperative recovery was normal. On the 7th postoperative day, the drainage fluid of anastomotic stoma unexpectedly increased to 70 mL/24 h, and turned stink and black. Exploration and debridement were performed, however, no evidence of fistula or necrosis was found. So, the exploration did not enter the pharyngeal cavity. Iodoform gauze was used to pack the wound left by the exploration. Upper gastrointestinal roentgenography was performed on the 15th postoperative day. No obvious contrast medium extravasation was detected. Therefore, the patient started a liquid diet and the drainage tube was removed on the 21st postoperative day without drainage. Three days later, a fistula was found on the posterior wall of the tracheostoma, with a lot of purulent secretion. Thus, the patient underwent an emergency surgery through the original incision for a second-time exploration and debridement. Intraoperatively, extensive necrosis of the anterior wall of the gastric conduit was found which also led to a defect on the upper and posterior wall of the tracheostoma, thereby resulting in a pharyngeal fistula with tracheoesophageal fistula. The dressing was regularly changed for 9 mo in order to avoid aspiration and provide a bed of fresh granulation tissue. The patient was then sent to our center for reconstruction. 

History of past illness
[bookmark: OLE_LINK3034]Cases 1 and 2: The patient had a free previous medical history.

Personal and family history
[bookmark: OLE_LINK3035]Case 1: The patient is a known alcoholic and smoker. He had no other special personal and family history.

Case 2: The patient was an alcoholic and smoker, who quit after diagnosis of hypopharyngeal carcinoma. He had no other special personal and family history. 

Physical examination
[bookmark: OLE_LINK3036]Case 1: Physical examination revealed turbid and black cervix drainage with redness and swelling around the surgical site. Body temperature raised to 39 ℃.

Case 2: Physical examination revealed a defect on the patient’s neck with missing anterior wall of the pharyngeal and the upper wall of the tracheostoma (Figure 1). 

Laboratory examinations
[bookmark: OLE_LINK3037]Case 1: Leukocyte cell count (13.78 × 109/L), neutrophil count (12.16 × 109/L), neutrophilic granulocyte percentage (88.2%) and C-reactive protein (10.9 mg/dL) were all elevated.

Case 2: Laboratory examinations had normal results. 

Imaging examinations
[bookmark: OLE_LINK3038]Case 1: Video laryngoscopy showed a circumferential necrosis at the cervical part of the gastric conduit. Bedside chest X-ray film indicated a normal pulmonary film without pleural effusion.

Case 2: Video laryngoscopy and gastroscopy showed the continuity of digestive tract was well upper and below the pharyngeal fistula and tracheoesophageal fistula. The neck and chest computed tomography (CT) showed pharyngeal fistula communicated with cervical skin and tracheostoma, without fluid collection in the mediastinum and in the pleural cavity. 

FINAL DIAGNOSIS
[bookmark: OLE_LINK3039]Case 1
The final diagnosis of the presented case was a circumferential necrosis at the cervical part of the gastric conduit after total pharyngo-laryngo-esophagectomy with gastric pull-up, leading to sepsis and toxemia.

Case 2
The final diagnosis of the presented case was pharyngeal fistula and tracheoesophageal fistula after total pharyngo-laryngo-esophagectomy with gastric pull-up.

TREATMENT
[bookmark: OLE_LINK3040]Case 1 
The patient was taken up for emergency exploration and debridement. The exploration was performed through the original T-type incision. Intraoperatively, circumferential necrosis was found from the anastomotic line to the thoracic inlet in the anterior wall, and below the thoracic inlet in the posterior wall. Thus, debridement of necrotized tissues and extensive irrigation of the cavity with 3% hydrogen peroxide followed by sterile normal saline were performed. Then the cavity left after debridement was packed with iodoform gauze. The dressing was changed regularly for 1 mo with gauze packed in to keep the entrance to the pulled-up stomach open, and to maintain the tubular shape of the cervical cavity and a bed of fresh granulation tissue for the subsequent reconstruction. 
Next, the patient was taken to the operation room for the third time. A 4 cm × 3 cm split thickness skin obtained from the right thigh, was applied to the posterior aspect and sidewall of the wound, in a tie-over fashion. In addition, a chest tube was put through the entrance of the thoracic inlet in order to avoid stricture. The tie-over dressing was removed on the 4th postoperative day and the graft was found completely successful (Figure 2A). 
After another 20 d, the skin graft stably healed with the surrounding granulation and the cervical skin (Figure 2B). Therefore, a fourth operation was arranged to close the defect. The surrounding tissue including the skin was used as the anterior wall of the pharynx from three directions; the cephalic, left, and right sides (Figure 3A-C). Finally, a random flap was taken from the submandibular part and was used to cover the anterior surface defect of the neck, followed by putting a drainage under the flap (Figure 3D and E).

Case 2
An operation was arranged with the aim of closing the pharyngeal fistula and tracheoesophageal fistula. The surrounding tissue including the skin was divided into two parts, the upper part and the lower part. The lower part used as random flap was turned over to close the tracheoesophageal fistula, and became the upper and posterior walls of the tracheostoma (Figure 4A-D). Next, the side walls of the pharyngeal fistula were used as the anterior wall of the pharynx (Figure 4E). Finally, the upper part of the surrounding skin and subcutaneous tissue, used as another local random flap, were sewed with the reconstructed upper wall tissue of the tracheostoma in an “inverted-T” fashion in order to close the skin defect (Figure 4F). 

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK3041]Case 1
On the next day after debridement, the general condition of the patient recovered visibly. Leukocyte cell count (7.09 × 109/L), neutrophil count (4.89 × 109/L), neutrophilic granulocyte percentage (69%) and C-reactive protein (4.69 mg/dL) all declined. And, the body temperature returned to normal. Twelve days after the final step of the reconstruction process, the patient began to take a liquid diet. Furthermore, we performed upper gastrointestinal roentgenography, which found a small fistula. Conservative treatment was conducted with drainage and dressing change for 2 wk. And, the patient could finally take a solid diet without dysphagia.

Case 2
On the 7th postoperative day, upper gastrointestinal roentgenography was performed which indicated that there was no obvious contrast medium extravasation. Therefore, the patient was started on a liquid diet and the drainage tube was removed on the 8th postoperative day. Results indicated that the recovery was smooth. No new fistula was found and the patient could take a solid diet without dysphagia. 

DISCUSSION
[bookmark: OLE_LINK3042]Gastric pull-up is one of the most common reconstruction methods for patients using total pharyngo-laryngectomy or pharyngo-laryngo- esophagectomy. The method is effective because it provides sufficient tissue for the reconstruction of circumferential defect, with only one anastomotic stoma. Moreover, the morbidity of gastric necrosis is not so high, ranging from 0% to 24%[10,11]. Although the circumferential necrosis rate is even less, vigilance for the necrosis is always required because necrosis can lead to death[12]. There are several common risk factors for gastric necrosis, which can be divided into four parts: direct angiogenic factors, including twisting and overstretching the supplying vascular; gastric wall factors, including gastric ulcer, tight restrictive hiatus, and external beam irradiation; physical condition factors, including low perioperative cardiac output, postoperative hypotension, hypoproteinemia, and diabetic state; and finally the surgeons’ technique when creating and handling the stomach. Most risk factors can be avoided by careful preoperative preparation, delicate intraoperative manipulations, and postoperative treatment. A previous study reported that patients who have febrile and toxic symptoms for longer than 24 h or those who have coffee/dark drainage should be suspected for gastric necrosis[13]. CT scan can help to identify the necrosis by detecting an ischemic focus or anastomotic breakdown, but the sensitivity is low. Furthermore, endoscopy can help with direct detection of the necrosis and is usually used when there is a clinical suspicion. 
Reconstruction of the hypopharyngeal or esophageal circumferential defect after gastric necrosis is a challenging task that influences the postoperative quality of life. It is worth noting that reconstruction should provide an unobstructed conduit without leak and should fulfill the dead space. There are several mature techniques and flaps used in the reconstruction process. Notably, local pedicled flaps were the earliest flaps used in the reconstruction process. They have several advantages including the ease of learning this surgical technique, providing sufficient tissue, and a stable blood supply. However, the donor site can be irradiated at the same time as the primary carcinoma, thereby leading to higher leak or necrosis rate, and excessive bulkiness of the flaps can lead to tracheostoma obstruction. On the other hand, free flaps are widely used in reconstructions involving the development of microvascular surgery, especially the anterolateral thigh free flap and the free jejunal flap. They can achieve adequate donor tissue outside the radiation field, good swallowing function, and little stricture rate. In addition, their cost-effectiveness is acceptable, except for centers that do not obtain microvascular surgery techniques. Several case reports have demonstrated the use of modified free flaps including tube-in-a-tube anterolateral thigh flap, flag-shaped anterolateral thigh free flap, and inverted-omega anterolateral thigh flap[14-16]. Although one study reported that a modified fasciocutaneous radial forearm free flap with two-layer closure achieved less risk of fistula and wound dehiscence[17], relatively high fistulation rates are usually reported when fasciocutaneous radial forearm free flaps are used in circumferential neck defects. Therefore, the flaps are not commonly used nowadays. Advanced hypopharygeal carcinoma treatment usually involves bilateral neck dissection that results in a lack of healthy donor vessels. Studies on combining double free flaps found that it enhanced the complexity of the procedure but did not increase flap-related complications, thereby suggesting that double free flaps is a worthy choice in instances where single free flap cannot close the complex defect[18].
In the first presented case, gastric necrosis was diagnosed with poor general condition. The patient suffered from septic shock caused by the necrosis. Therefore, the operation time was strictly limited for safety purposes. Hence, we only performed debridement and chose exclusion therapy in order to shorten the operation time, since reconstruction with flaps needs more time. Another advantage of the exclusion therapy is that the inflammation subsides and granulation tissue turns fresh after days of dressing changes. It provides a good basement for the next-step reconstruction which reduces the fistula rate. Therefore, both patients in this case report underwent exclusion therapy to drain the necrotic material and purulent exudate in order to provide fresh granulation tissue for next step reconstruction.
The split thickness skin graft is a type of skin flap reserve that only contains the epidermis and a portion of the dermis. It is normally used to cover skin defects or is placed over muscle. It must be put on wound bed with vascularity because it has the special characteristic of no blood supply. The main advantage of split thickness skin graft is that it is easy to harvest with abundant donor sites. Another advantage is that it can be used to cover defect that is greater than the donor skin due to its good epithelialization ability[19]. In the first presented case, necrosis of the posterior wall extended to the gastric wall below the thoracic inlet. We put the split thickness skin on the surface of the granulation tissue, which served as the side wall and posterior wall of the conduit. The epithelialization ability of the split thickness skin made it able to grow along the chest tube that we put through the thoracic inlet, thereby meeting the margin of the healthy gastric wall. In contrast, using a pedicled flap or a free flap would have required a sternotomy to suture the inferior margin with the gastric wall[20], thereby prolonging the operation time and causing more trauma to the patient. 
For centuries, local random flap has been an important flap for performing anaplastic surgery. Its main advantage is that its blood supply does not rely on a specific vessel, which ensures that its harvest is not restricted to a certain position. Moreover, compared to pedicled flaps and free flaps, it is easier to harvest and takes less time. However, having no specific blood supply vessel is challenging to surgeons because they must design the flap well and they should carefully confirm the blood supply before and after the reconstruction procedure. In the first case, we used 4 local random flaps to accomplish the two-layer closure of the anterior wall of pharynx and the skin defect. In the second case, we used 6 local random flaps to accomplish the two-layer closure of the anterior wall of pharynx and the skin defect, as well as closure of the upper wall of the tracheostoma, which could hardly be achieved by using a single pedicled flap or a free flap. Therefore, we suggest that reconstruction using well prepared and designed local random flaps can achieve equal results as free flaps. However, it is more advantageous because it requires less operation time, causes less trauma, and requires no microsurgical technique. 

CONCLUSION
[bookmark: OLE_LINK3043]To the best of our knowledge, this is the first case report that has reported reconstruction using local random flaps and a split thickness skin graft for cervical circumferential defects extending below the thoracic inlet. In addition, this case report provides a method for the reconstruction of tracheoesophageal fistula with a defect on the upper and posterior walls of the tracheostoma. Therefore, for selected patients, local random flaps (with a split thickness skin graft) can be used as a considerable option for treating the challenging tracheoesophageal fistula or cervical circumferential gastric necrosis, especially when the necrosis extends below the thoracic inlet.
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Figure Legends
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[bookmark: OLE_LINK3048]Figure 1 The pharyngeal fistula and tracheoesophageal fistula before reconstruction.
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Figure 2 Split thickness skin grafting. A: The 4th day after the split thickness skin grafting; B: The skin graft stably healed with the surrounding granulation and the cervical skin.
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Figure 3 Intraoperative images of case 1. A: The flap design; B: Using the surrounding tissue including the skin to become the anterior wall of the pharynx from three directions; C: The reconstructed anterior wall of the pharynx; D: Taking a random flap from the submandibular part; E: The skin defect of the neck was reconstructed.
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Figure 4 Intraoperative images of case 2. A: The flap design; B: Cutting off the skin as designed to bare the subcutaneous tissue for further sewing; C: Using the two-side lower part of the surrounding tissue including the skin to become the upper wall of the tracheostoma; D: The reconstructed upper wall of the tracheostoma; E: Dissociating the side walls of the pharyngeal fistula and sewing them to become the anterior wall of the reconstructed pharynx; F: Sewing the local random flaps from three directions in a “inverted-T” fashion to close the skin defect.
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