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Abstract
BACKGROUND
A pelvic floor hernia is defined as a pelvic floor defect through which the intraabdominal viscera may protrude. It is an infrequent complication following abdominoperineal surgeries. This type of hernia requires surgical repair by conventional or reconstructive techniques. The main treatments could be transabdominal, transperineal or a combination.

CASE SUMMARY
In this article, we present the case of a recurrent perineal incisional hernia, postresection of the left side of the pelvis, testis and lower limbs resulting from a mine disaster 18 years ago. Combined laparoscopic surgery with a perineal approach was performed. The pelvic floor defect was repaired by a biological mesh and one pedicle skin flap. No signs of recurrence were indicated during the 2 years of follow-up.

CONCLUSION
The combination of laparoscopic surgery with a perineal approach was effective. The use of the biological mesh and pedicle skin flap to restructure the pelvic floor was effective.
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Core tip: The combination of laparoscopic surgery with a perineal approach for complicated pelvic floor hernias could be a better way to improve the safety and effectiveness of surgery. The application of the biological mesh and flaps is safe and effective with a good long-term outcome. Hernioplasty of the pelvic floor hernia via an associated pathway is technically feasible, is associated with rapid recovery and minimal complications and has a good long-term outcome. The use of a biological mesh and flaps to repair the defect likely improves results, especially for patients with a larger pelvic floor hernia or the possibility of severe adhesion and potential infection.

INTRODUCTION
A pelvic floor hernia is the protrusion of an intra-abdominal structure into the perineal area that could be primitive or secondary to trauma or abdominoperineal resection[1,2]. Based on the anatomical site and the hernia contents, pelvic floor hernias can be divided into ischiatic hernias, obturator hernias, peritoneoceles and perineal hernias. Weakness of the endopelvic fascia and musculature leads to herniation of the intraabdominal and pelvic organs, such as the small bowel, colon and bladder. It is five times more common in women, presumably because of a broad pelvis and childbirth[3,4]. The majority of cases are secondary to traumatic injury to the perineum or secondary to major pelvis operations, such as abdominoperineal resection and pelvic exenteration. Clinical diagnosis is difficult, and imaging modalities, such as ultrasound and computed tomography of the pelvis, will confirm the diagnosis[5].
Surgery-related pelvic floor hernia was first described in 1939[6]. Few reports have focused on this disease, and no large-scale studies have been reported. In recent decades, however, the number of reported cases of pelvic floor hernia has gradually increased worldwide[7]. Surgical repair was previously described via transabdominal, transperineal and combined approaches. Primary closure, mesh placement (e.g., composite mesh or biological mesh) and reconstruction using myocutaneous flaps have been documented. The therapy of pelvic floor hernia is very controversial[8]. Methods for both approach and technique of closure vary in the existing literature. This may be caused by the complex anatomy of the pelvic floor. Identification and especially mobilization of muscular and fascial components can be very difficult. Therefore, an individual strategy must be developed. The case report of a patient with a secondary complicated pelvic floor hernia details clinical aspects, emphasizing the method of surgical procedure. The division of adhesions, separation of the bladder, careful reinforcing with pedicle skin flaps and adequate positioning of the biological mesh are important keys to surgical success.

CASE PRESENTATION
Chief complaints
A 48-year-old Chinese male patient came to our attention complaining of a 15 year history of a gradually enlarging perineal bulge with skin erosion after the first hernioplasty. Intestinal fistula was diagnosed, which was relieved after dressing change. The patient also presented with slight persistent local discomfort but no abdominal pain and no urinary or defective symptoms.

History of present illness
The skin of the perineal bulge ulcerated, suppurated and bled repeatedly, which resulted in the exposure of part of the mesh. He suffered from these discomforts instead of visiting the hospital for financial reasons. Finally, he presented to our hospital with his wife 2 years ago.

History of past illness
The patient survived a mine disaster without the left side of the pelvis, the testis and the lower limbs 18 years ago. Unfortunately, he developed a pelvic floor hernia 3 years later. He underwent hernioplasty with a composite mesh via a transperineal approach. However, the intra-abdominal structure protruded into the perineal area again before long. The pelvic floor hernia recurred unexpectedly and lasted 15 years since then. 

Physical examination
No abnormality was found in his vital signs. Physical examination showed no obvious cardiovascular or respiratory abnormalities. The general exam was negative. A local exam revealed bulge and festering skin (Figure 1A).

Laboratory examinations
Electrocardiogram was unremarkable, and laboratory examination results, including blood, urine, stool, liver and kidney function and coagulation tests, were within normal ranges.

Imaging examinations
Abdominal contrast-enhanced computed tomography revealed that part of the small intestine and the bladder were slightly protruding from the bottom of the pelvis (Figure 1B and C); therefore, we diagnosed pelvic floor hernia.

FINAL DIAGNOSIS
Based on the examination results, together with the patient's history and symptoms, a pelvic floor hernia was diagnosed.

TREATMENT
We built a multidisciplinary treatment team, which included gastrointestinal surgery, urological surgery, plastic surgery, the anesthesia department and the intensive care unit, to solve the problem of treatment difficulties, such as recurrence, severe adhesion, intestinal fistula, bladder, operation pathway and selection and fixation point of the mesh with or without a flap. Finally, the operation procedure was divided into three stages.

Stage 1
The patient was placed in the horizontal position, and an umbilical port and two additional operating ports were placed in the upper abdomen (Figure 1D). The laparoscopic view revealed intra-abdominal adhesions between the small intestine and the bottom of the pelvis. We dissected the moderate adhesion easily. Intra-abdominal contamination unexpectedly occurred because all layers of the small intestine wall were injured during dissection of the tough, intractable adhesion. The damaged portion of the intestine was repaired with full-thickness interrupted sutures.

Stage 2
The patient was placed in the right lateral position, and we added a perineal approach to dissociate the bladder from the pelvic floor. At the same time, we excised the infected composite mesh and tissue of the pelvic floor. The epidermal tissue corresponding to the skin of the bladder was removed so we could put it back into the enterocoelia totally. Then, we designed one piece of pedicled skin flap. Flap transfer was performed to wrap the bladder in the abdominal cavity and reconstruct the left pelvic floor, which closed the pelvic floor defect simultaneously (Figure 1E).

Stage 3
The patient positioning and port placement were the same as in stage 1. We dissected the moderate adhesion of the bladder and the left ureter to reserve the placement of the mesh. We measured defect size and fixed a biological mesh (a flat-shaped 20 cm × 20 cm biological mesh) over the defect with a hernia titanium stapler and nonabsorbable suture (Figure 1F).

OUTCOME AND FOLLOW-UP
The recovery after the operation was uneventful without complications such as bleeding and infection. No signs of recurrence were signaled during the 2 year follow-up (Figure 1G and H).

DISCUSSION
A pelvic floor hernia is classified as primary or secondary according to its etiology[2], and, in general, most cases are secondary. Laparoscopic abdominoperineal excision of the rectum, perioperative radiation, perineal wound infection, extensive levator muscle resection and weakened pelvic floor muscles are considered risk factors for the pelvic floor[1,9]. Some patients with pelvic floor hernia have various symptoms, including perineal bulging with discomfort, intestinal obstruction or skin erosion[1]; however, some patients are asymptomatic and incidentally diagnosed at the time of their regular postoperative check-ups. A pelvic floor hernia has a unique physical appearance, and the definitive diagnosis is usually confirmed by abdominal contrast-enhanced computed tomography[8].
The optimal strategy for pelvic floor hernia treatment remains controversial, although various strategies have been proposed. Methods for both approach and technique of closure vary in the existing literature[4,10-17]. Therefore, an individual strategy must be developed. 
Laparoscopy is probably the most useful means of identifying a hernial defect and has the advantage of allowing immediate treatment[18]. The laparoscopic approach provides an excellent magnified view of the surgical field, is less invasive for patients and is associated with a shorter hospital stay[19]. However, the laparoscopic approach requires advanced techniques and proficiency in laparoscopic surgery. Especially during dissection of the pelvic floor adhesions, the laparoscopic approach is limited by the range of motion of the laparoscopic instrument at the pelvic floor. The addition of the perineal approach is a good solution to overcome this disadvantage. The perineal approach provides surgeons with an excellent view of the pelvic floor. From the perineal side, however, the surgical field is limited with respect to recognizing important anatomical structures and visualizing the abdominal cavity. Thus, the laparoscopic approach is a good solution to overcome these disadvantages of the perineal approach. Since the early 2010s, perineal and laparoscopic approaches have been increasingly indicated[17].
A recent report documented that mesh placement using nonabsorbable mesh, composite mesh or biological mesh was performed in approximately 75% of patients, and flap reconstruction with autogenous tissue was used in approximately 25% of patients[17]. Primary closure of pelvic floor defects has decreased[17,20]. Flap reconstruction has rapidly become more widely used, and a lower associated recurrence rate has been documented[17,21]. Flap reconstruction is advantageous in terms of infection prevention because no foreign bodies are used. Therefore, flap reconstruction of the pelvic floor could be a surgical option for patients with a risk of local infection and may become more widely used as a pelvic floor hernia treatment technique in the near future[21].
Biological mesh is considered a promising technique for improving wound healing and complication rates comparable to other techniques[22]. The biological mesh acts not only as a structural support for hernia repair but also as a scaffold allowing the ingrowth of native fibroblasts, which in turn lay down fibrous tissue and promote tissue remodeling[23].
In our opinion, the combination of laparoscopic surgery with a perineal approach for complicated pelvic floor hernias could be a better way to improve the safety and effectiveness of surgery. The application of the biological mesh and flaps is safe and effective with a good long-term outcome.

CONCLUSION
Hernioplasty of the pelvic floor hernia via an associated pathway is technically feasible, is associated with rapid recovery and minimal complications and has a good long-term outcome. The use of a biological mesh and flaps to repair the defect likely improves results, especially for patients with a larger pelvic floor hernia or a possibility of severe adhesion and potential infection. Importantly, surgical intervention should be performed as early as possible to avoid more invasive approaches and unpleasant complications.
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