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Abstract
BACKGROUND
Neurofibroma can be a clinical manifestation of neurofibromatosis, which is a benign neurogenic tumor that occurs sporadically. Neurofibromas in the abdomen usually appear in the retroperitoneal space. Reports on neurofibromas in the abdominal wall are rare, and multiple recurrent neurofibromas in this area have not yet been reported. 

CASE SUMMARY
This is a case of a 73-year-old man who suffered from multiple recurrent neurofibromas in the abdominal wall for 16 years and received 13 surgical treatments. 

CONCLUSION
We need to pay due attention to its treatment, and primary surgery should be designed thoroughly.
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Core tip: Neurofibromas in the abdominal wall are rare, and multiple recurrent neurofibromas in this area have not yet been reported.


INTRODUCTION
Neurofibromas are the most prevalent benign nerve sheath tumors in the peripheral nervous system[1-3]. Solitary neurofibroma is the most common of three types and occurs commonly in younger individuals regardless of sex[4]. Various body parts are reportedly affected by neurofibromas[5], including the abdominal wall. However, neurofibromas in the abdominal wall are rare, and recurrent cases have not been found in the literature[6,7]. We herein report multiple recurrent neurofibromas in the abdominal wall.

CASE PRESENTATION
Chief complaints
A 73-year-old man was admitted to our department with a huge mass in the abdominal wall for 4 mo. 

History of present illness
Prior to admission, the patient had suffered from recurring abdominal wall tumor for 16 years. Sixteen years ago, a mass was observed on the patient’s lower abdominal wall for the first time. He underwent a resection surgery, and the postoperative pathologic report showed a neurofibroma. He did not receive any adjuvant therapy, and the tumor recurred quickly 1 year later. He received the second resection surgery and received the same pathologic result. From then on, the patient had to undergo resection surgeries repeatedly against the recurrent tumor. Before coming to our department, the patient had undergone 13 resection surgeries and received mesh repair simultaneously in 2 of the 13 operations. This time, the 4-mo mass in the lower abdominal wall was the reason for hospitalization.

History of past illness
There was nothing special in his medical history except well-controlled blood hypertension and he had no family history of the disease.

Physical examination
On physical examination, multiple surgical scars and local skin swelling were observed in the lower abdominal wall. A large hard subcutaneous mass was palpated in this area, which was covered with normal skin. The mass had a clear boundary and was immovable. 

Laboratory examinations
The results of routine blood tests and biochemical tests were normal. The serum tumor marker test showed an elevation of CA 72-4 (17.6 U/mL). 

Imaging examinations
The enhanced computed tomography (CT) scan revealed a large irregular diffuse lobulated soft tissue mass, which was 25 cm × 15 cm × 8 cm in size and had an inhomogeneous enhancement (Figure 1). The mass was located at the subcutaneous layer, extending left to the lateral margin of left rectus abdominis and right to the right midaxillary line. The mass was well-defined to muscles posteriorly, but could not be separated from skin anteriorly.

FINAL DIAGNOSIS
The final diagnosis is multiple recurrent neurofibromas in the abdominal wall.

TREATMENT
The patient received interventional artery therapy first. During the operation, bilateral superficial epigastric arteries were found to be the main blood supply to the tumor and were embolized. At 6 d after interventional therapy, the patient underwent radical tumor resection. During the operation, en bloc removal of the tumor with the surrounding tissues was performed. The invasion of abdominal wall muscles, peritoneum, and omentum was observed, and all of the impaired tissue was excised. The large full-thickness defect caused by resection was reconstructed by bridging repair with an anti-adhesive mesh.  
Postoperative histopathological examination revealed a fusiform cell and oval cell tumor. No significant signs of atypia and necrosis were present. The mitosis count was 1-2/10 HPF. Areas of neutrophil infiltration were observed. The margin of the extracted samples tested positive. The further immunohistochemical test showed tumor cells were positive for vimentin, cluster of differentiation 34, S-100, and Ki-67 (< 5%). The diagnosis from the combined reports was neurofibroma. 
The patient developed incisional infection induced by effusion postoperatively, and he was asked to leave the hospital although the infection had not been cured entirely. Fortunately, the mesh was not involved in the infection. One year later, this patient came to our department again for recurrent tumors, and underwent resection and reconstruction surgery again. The invaded small intestine was observed and resected together with the tumor body during the operation. The postoperative histopathological result was still neurofibroma. 

OUTCOME AND FOLLOW-UP
The postoperative course was uneventful. Regrettably, we lost contact with the patient after several months’ follow-up.

DISCUSSION
Neurofibroma is a kind of benign tumor that results from a mutation in the NF1 gene[8,9]. Neurofibromas occur sporadically, and few cases are associated with neurofibromatosis[10]. Neurofibromas can be divided into three types: localized/solitary (most common), diffuse, and plexiform. Except for the plexiform type, neurofibromas have a very low propensity for malignant transformation[10]. The retroperitoneal space is the most commonly involved site in the abdomen; neurofibromas of the abdominal wall are very rare[6, 7, 11], and no case of long-lasting and multiple recurrent neurofibromas in the abdominal wall has been reported to date.
Preoperative imagological examination CT/magnetic resonance imaging is necessary and helpful for assessing the location, size, and extent of the tumor and detecting invasions of other organs[12, 13]. All of these clues are useful and critical for developing the surgical plan, but they are not sufficient for qualitative diagnosis. Histological and immunohistochemical results are still needed to make the final diagnosis. In this case, the patient received a consistent postoperative histological diagnosis from two surgeries in our department—neurofibroma—and the immunohistochemical results supported the diagnosis.
Radical resection is the preferred and possibly only effective treatment for neurofibromas, especially for localized cases. There are also some reports of other therapies for neurofibromas, such as radiotherapy, interventional embolization, ACE inhibitors and interferon-α, with variable results[14-17]. In this case, we performed interventional embolization 6 d before resection surgery as an adjuvant therapy in an attempt to shrink the tumor to decrease the difficulty of surgery. However, it did not seem to work well, as shrinking of the tumor was not obvious. We speculated that the procedure needed more time to take effect.
Such tumor resections typically create an extensive full-thickness abdominal wall defect. The complex reconstruction of the abdominal wall in these cases is challenging and requires advanced techniques, which can involve various autologous tissue grafts and flaps and mesh reinforcement[18]. The procedure also demands it experienced senior surgeons who work in reconstruction and even multidisciplinary collaboration.
The recurrence of neurofibromas is the most concerning problem for both patients and physicians. To obtain a radical margin, resection of normal tissue to > 2 cm beyond the tumor border is typically recommended[19, 20]. In this case, the patient underwent multiple operations and experienced recurrence after each operation performed in the past 16 years. The presumed reason is an insufficient resection area, which resulted in residual tumors. The tumor advanced gradually and invaded the intraabdominal organs during the long course of the illness. Although we did our best to achieve radical resection by resecting all the invaded organs and tissue, the histological report still revealed a positive surgical margin. This demonstrated that multiple operations and recurrence led to a malignant process of disease and thus negatively influenced the ability to achieve radical resection.

CONCLUSION
Neurofibroma in the abdominal wall is a benign tumor. Nonetheless, we still need to pay due attention to its treatment. Primary surgery should be designed thoroughly to achieve radical resection and avoid postoperative recurrence, which might lead to malignant transformation of the tumor, resulting in multiple operations, and reduce patient quality of life and lifespan.
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Figure Legends
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Figure 1 Computed tomography scan showing an irregular diffuse lobulated mass in lower abdominal wall with inhomogeneous enhancement.
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