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Abstract
AIM: To investigate the outcomes of treatments for complications after ileal pouch-anal anastomosis (IPAA) in Korean patients with ulcerative colitis.

METHODS: Between March 1998 and February 2013, 72 patients (28 male and 44 female, median age 43.0 ± 14.0 years) underwent total proctocolectomy with IPAA. The study cohort was registered prospectively and analyzed retrospectively. Patient characteristics, medical management histories, operative findings, pathology reports and postoperative clinical courses, including early postoperative and late complications and their treatments, were reviewed from a medical record system. All of the ileal pouches were J-pouch and were performed with either the double-stapling technique (n = 69) or a hand-sewn (n = 3) technique. 

[bookmark: _GoBack]RESULTS: Thirty-one (43.1%) patients had early complications, with 12 (16.7%) patients with complications related to the pouch. Pouch bleeding, pelvic abscesses and anastomosis ruptures were managed conservatively. Patients with pelvic abscesses were treated with surgical drainage. Twenty-seven (38.0%) patients had late complications during the follow-up period (82.5 ± 50.8 mo), with 21 (29.6%) patients with complications related to the pouch. Treatment for pouchitis included antibiotics or anti-inflammatory drugs. Pouch-vaginal fistulas, perianal abscesses or fistulas and anastomosis strictures were treated surgically. Pouch failure developed in two patients (2.8%). Analyses showed that an emergency operation was a significant risk factor for early pouch-related complications compared to elective procedures (55.6% vs 11.1%; P < 0.05). Pouchitis was related to early (35.3%) and the other late pouch-related complications (41.2%) (P < 0.05). The complications did not have an effect on pouch failure nor pouch function.

CONCLUSION: The complications following IPAA can be treated successfully. Favorable long-term outcomes were achieved with a lower pouch failure rate than reported in Western patients.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: There has been a recent increase in the number of ileal pouch-anal anastomosis (IPAA) procedures conducted to treat ulcerative colitis in Asian countries, including Korea. However, the reports on the outcomes of IPAA have been lacking. This study investigated the treatment outcomes for complications associated with ileal pouch formation, including pouch failure. The early postoperative complications included pouch bleeding, pelvic abscess, and anastomosis rupture. The late complications included pouchitis, pouch-vaginal fistula, perianal abscess or fistula, and anastomosis stricture. The post IPAA complications were treatable either medically or surgically with a lower pouch failure rate than previously reported from Western countries.
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INTRODUCTION
Ulcerative colitis (UC) is characterized by a chronic course of recurrent relapse and remission and the need for long-term medical management. However, 20%-30% of patients undergo surgical treatment and are successfully treated by total colectomy[1]. Since the first introduction of ileal pouch-anal anastomosis (IPAA) in 1978, the procedure has become a standard surgical method for treatment of UC while avoiding a permanent ileostomy[2]. The J-pouch is a popular method, and many surgeons have accepted IPAA as a safe procedure with favorable functional results and improvements in quality of life[3-6].
Many complications may be encountered after IPAA and several reports presented significant morbidity and mortality rates[7,8]. Early postoperative complications, such as small bowel obstruction, pouch bleeding, leakage and pelvic sepsis, may be detrimental to the patient’s health. Late complications can often cause troublesome results, reducing the satisfaction of surgical treatments. Pouchitis is one of the late complications and readministration of anti-inflammatory treatment is required. Pouch stricture or fistulas can develop, resulting in functional problems such as frequency, incontinence or sexual dysfunction, leading to further distress. These complications are difficult to manage and require complex treatments including various medications and surgical procedures. In 5%-10% of the patients, complications cannot be resolved resulting in a pouch failure[9,10].
In Asian countries, including Korea, there has been an increase in the number of UC cases, consequently increasing the number of surgical treatments[11]. However, there has been a lack of reports regarding the long-term treatment outcomes for complications of IPAA. This study describes the early and late complications associated with IPAA for UC, as well as the outcomes of the corresponding treatments, including the rate of pouch failure.

MATERIALS AND METHODS
Patient population and surgical procedure
Between March 1998 and February 2013, 72 consecutive patients underwent IPAA for UC by a single surgeon (KJ Park) at our institution with extensive experience in the colorectal division. The prospective registered patient cohort was analyzed retrospectively. This study was approved by our Institutional Review Board (IRB approval number: H-1107-044-368). Patient characteristics, medical management histories, operative findings, pathology reports, postoperative clinical courses, including complications and their treatments, and stool frequency presented as bowel movements/day were reviewed from an electronic medical record system. The criteria for elective operations were medical intractability, dysplasia or malignancy. The criteria for emergency operations were massive bleeding, fulminant colitis or toxic megacolon. Medical intractability was defined as an inability to remain in remission despite long periods of medical anti-inflammatory treatment. Dysplasia or malignancy was confirmed by routine colonoscopy. Massive bleeding was defined by a continuous necessity for more than four units of packed red blood cells in 24 h or bleeding that put the patient at risk of developing shock. Fulminant colitis was suspected when sepsis resulted from an aggravation of the colitis and peritonitis despite the initial attempts of medical management. Toxic megacolon was diagnosed by radiologic examinations. The surgical procedure was composed of a proctocolectomy and IPAA with or without a loop ileostomy. All of the ileal pouches were generated by the J-pouch procedure, and most of the anastomoses were performed by the double-stapling technique. A few patients required hand-sewn anastomoses, and all of these procedures were performed from the anal side. Only after confirming the security of IPAA, through radiological imaging of the loopogram using a water-soluble dye, was the loop ileostomy taken down.

Classification of complications
Postoperative complications were classified into three categories based upon the post-surgery period in which they occurred. The first category included early complications, which occurred during the postoperative recovery period after IPAA, usually within 30 d of surgery. The second category included complications related to the ileostomy takedown, and the third category included late complications that occurred during the follow-up period. Pouch failure was defined as excision of a total pouch or a nonfunctioning pouch requiring permanent diversion with ileostomy as a result of failure to manage the pouch-related complications.

Statistical analysis
The treatments and outcomes of the postoperative complications were investigated, and the risk factors for complications were analyzed using SPSS for Windows, version 18.0 (SPSS Inc., Chicago, IL, United States). Univariate analysis was performed using Pearson’s χ2 test and Fisher’s exact test. Multivariate analysis was performed using logistic regression for the factors with P values of < 0.25 by univariate analysis. A Mann-Whitney test was performed for comparison of the values of stool frequency. Data are presented as median ± the standard deviation. Statistical significance was accepted for P values of < 0.05.

RESULTS
Clinical characteristics
The median age at surgery was 43.0 ± 14.0-year-old (range: 11–67 years; interquartile range (IQR): 33.5-55.5). The median age at diagnosis of UC was 39.0 ± 14.0-year-old (range: 5–67 years; IQR: 26.0-49.0), and the median duration from the diagnosis to surgery was 52.0 ± 65.0 months (range, 1.0–260.0 mo; IQR: 23.3-118.8). All of the patients had taken at least one anti-inflammatory drug, such as 5-aminosalicylic acid, azathioprine or steroids. The median body mass index (BMI) was 21.7 ± 3.6 (range: 12.9-31.1; IQR: 19.4-24.2). The clinical characteristics of the patients are described in Table 1.

Operations
Total proctocolectomy was performed on 71 (98.6%) patients. Remnant proctectomy was performed on one (1.4%) patient who underwent total colectomy and ileorectal anastomosis due to the uncertainty in a preoperative diagnosis of colitis. This patient was eventually diagnosed with UC and underwent remnant proctectomy and IPAA. Most of the patients underwent IPAA using a double stapling technique, but hand-sewn anastomosis was also performed in three (4.2%) patients. Of these three, two patients had serious tearing on the distal stump subsequent to stapling, and the other patient had a negative margin of low rectal cancer. Diverting loop ileostomy was performed in 71 (98.6%) patients. One patient underwent surgery for dysplasia and inflammation of the colon followed by a loop ileostomy a month later due to the development of a pouch-vaginal fistula. The characteristics of operations are described in Table 1.

Treatments for early postoperative complications after IPAA
Thirty-one (43.1%) patients experienced early postoperative complications (Table 2). One patient (1.4%), who underwent emergency surgery, died due to pneumonia. Pouch-related complications occurred in 12 (16.7%) patients. Most of the early complications were treated conservatively, for example, with transfusion for pouch bleeding, antibiotics or percutaneous drainage for pelvic abscess or anastomosis rupture. One patient was treated surgically with irrigation and drainage through the anal side to treat a pelvic abscess and an anastomosis rupture.

Treatments for complications related to ileostomy takedown
Diverting loop ileostomies were closed in 71 (98.6%) patients after a median period of 4.4 ± 3.4 mo (range: 2.0–23.0 mo; IQR: 3.6-6.7). Only one patient died of an early postoperative complication after IPAA. The 12 (16.9%) patients with pouch-related early complications underwent an ileostomy takedown after 7.1 ± 5.4 mo (range: 4.0 – 23.0 mo; IQR: 4.8-7.7), whereas the remaining patients underwent takedown after 4.3 ± 2.5 mo (range: 2.0–13.0 mo; IQR: 3.4-6.0) (P < 0.05). Seventeen (23.9%) patients had complications related to ileostomy takedown (Table 3) that were managed conservatively. No patients were lost following the ileostomy takedown. 
 
Treatment for late complications during the follow-up periods
Seventy-one patients were followed-up and the median follow-up period was 82.5 ± 50.8 months (range: 2.0–179.0 mo; IQR: 35.5-136.). Twenty-seven (38.0%) patients had late complications, and the complications related to IPAA were found in 21 (29.6%) patients (Table 4). Pouchitis was the most common late complication, and occurred at a median of 15.0 ± 29.4 mo (range: 2.0–90.0 mo; IQR: 5.9-46.8) after IPAA. Pouchitis was managed by antibiotics or anti-inflammatory drugs. Pouch-vaginal fistulas developed at 17.0 ± 22.7 mo (range: 1.0–58.0 mo; IQR: 3.0-42.0), and were treated by a transanal advancement flap in three patients or diverting loop ileostomy in two patients. One patient, who had undergone a transanal advancement flap experienced recurrent fistulas, and an ileostomy was consequently performed. However, a fistula recurred again after the ileostomy was taken down, and a transanal rectal advancement flap was repeated. The patient eventually underwent pouch removal and re-formation of the IPAA, but suffered from a recurrent pouch-vaginal fistula and severe incontinence. As a result, a pouch excision with permanent end ileostomy was performed. One of the patients, who had a rectovaginal fistula treated with an ileostomy, underwent an ileostomy takedown after closure of the fistula, while another patient requested a permanent ileostomy. Perianal abscesses or fistulas were treated by conventional procedures of incision and drainage, fistulotomy or seton placement. Anastomosis stricture was managed by anal strictureplasty or manual dilatation. As a result, pouch failure developed in two (2.8%) patients due to pouch excision following a re-pouch formation for recurrent pouch-vaginal fistula and a refusal of ileostomy takedown, respectively. The outcomes of treatments for the pouch-related complications are described in Figure 1.

Risk factors for pouch-related complications and pouch failure
In a univariate analysis, emergency operation was a statistically significant risk factor for pouch-related early complications (P < 0.05), which were related to the development of pouchitis (P < 0.05). In a multivariate analysis, emergency operation and pouchitis were significantly related to pouch-related early complications (HR = 19.1, 95%CI: 3.1 - 119.7; P < 0.05, and HR = 6.4, 95%CI: 1.4-30.5; P < 0.05, respectively) (Table 5). Pouchitis was a significant risk factor for other late pouch-related complications in univariate (P < 0.05) and multivariate analyses (HR = 10.0, 95%CI: 2.1-47.0; P < 0.05). There was no significant risk factor for pouch failure.

Pouch function at the last follow-up
The median stool frequency, an indication of pouch function, was 6.0 ± 2.2 bowel movements/day (range: 3–10 movements/d; IQR: 5.0-8.0) at the last follow-up visit. Patients with early pouch-related complications (n = 12) had 7.0 ± 2.3 bowel movements/day (range: 3–10 times/d; IQR: 4.3 - 8.5), and early pouch-related complication-free patients (n = 59) had 5.0 ± 2.2 bowel movements/day (range: 3–10 movements/d; IQR: 5.0-8.0) (Figure 2A). Patients with late pouch-related complications (n = 21) had 7.0 ± 2.4 bowel movements/day (range: 3–10 movements/d; IQR: 5.0-10.0), whereas late pouch-related complication-free patients (n = 50) had 5.0 ± 2.1 bowel movements/day (range: 3–10 movements/d; IQR: 4.8-8.0) (Figure 2B).

DISCUSSION
IPAA is considered a safe procedure due to low mortality (< 1.0%) with most patients having a long-term satisfactory functional pouch and a pouch failure rate of 5%–10%[12]. However, the morbidity rate varies greatly (30%–60%) with pouch-related complications distressing both the patient and surgeon. In some cases, a permanent ileostomy is needed for severe refractory pouchitis, fistula, incontinence or stenosis[13]. Recently, laparoscopy has been reported as a safe procedure with a significantly lower rate of early complications. However, laparoscopy is a challenging procedure, and long-term results should be further evaluated[14].
In this study, early postoperative complications occurred in 43.1% of patients, and late complications occurred in 38.0% of patients. Pouch failure developed in 2.8% of patients with complete pouch failure developing in one patient who developed recurrent pouch-vaginal fistulas. The pouch failure rate was relatively lower than in some Western reports despite a similar incidence of complications. Although the pouch failure rate can increase during the duration of the follow-up period, our long-term results were still comparable to those of Western counterparts. A meta-analysis study published by a Dutch team, which pooled data from more than 40 Western studies, reported a pouch failure rate of 6.8% in a 36.7-mo follow-up period. The pouch failure rate increased to 8.5% in a follow-up period of > 5 years[8]. The differences in pouch failure rates between the present and Western studies may be due to ethnic and dietary differences between Asian and Western patients. Earlier Japanese studies also reported a lower rate of pouch failure, suggesting that Asian countries might achieve better outcomes with IPAA treatment of UC. However, further studies are necessary to confirm this statement. Another explanation for the lower pouch failure rates in this study is a lack of patients with indeterminate colitis. The IPAA treatment outcomes for indeterminate colitis or Crohn’s disease are poorer than for preoperatively confirmed UC[15]. The rate of success in this study may be due to the aggressive and methodical treatments for the complications. Most of the complications were treated successfully, though some of the patients with pouch failure still had unresolved late pouch-related complications. Thus, prompt and targeted treatment for pouch-related complications is important to prevent future pouch failure.
Early pouch-related postoperative complications were significantly related to pouchitis, which was also a significant risk factor for the other late pouch-related complications in this study. One explanation is that extensive delays of diverting loop ileostomy takedown for treatment of pouch-related complications could lead to inflammation of the mucosa. The inflammation may be a result of changes in pH, bacterial flora or oxygen content, and consequently increase the rate of chronic pouchitis[16]. Patients with early pouch-related complications delayed ileostomy longer than others in this study. Pouch bleeding may also be an early sign of acute pouchitis[17,18], but in this study, the acute pouch bleedings during the immediate postoperative periods most likely originated from the ileal mucosa of the anastomosed staple lines. Based on the correlation with subsequent pouch-related complications, previous reports have recommended early and long-standing maintenance and treatment for pouchitis[19]. Although both antibiotics and topical steroid enemas have been shown to effectively treat pouchitis, anti-inflammatory or immunosuppressive drugs might still be required in severe cases. Recently, infliximab was shown to be effective in some patients[20], and probiotics may also be beneficial in acquiring a prophylactic effect[21]. 
Cuffitis is a complication comparable to pouchitis that can arise from the remnant columnar cuff 2-3 cm above the anal margin after double-stapling IPAA[22]. The cuffitis, which can cause pouch-related symptoms, can be treated with topical anti-inflammatory suppositories[23]. We performed most of the IPAAs using the double-stapling technique because of its simplicity and feasibility compared to hand-sewn anastomosis. Furthermore, the double-stapling technique is known to have lower postoperative complications with better functional outcomes against anal incontinence[24]. As minimal cuff length is the critical factor for the prevention of cuffitis and development of dysplasia or cancer, a surgeon should make every effort to avoid insufficient resection of the distal rectum.
Pouch-vaginal fistula is one of the most devastating complications and has a high recurrence rate following local repair[25]. In certain cases, either a long-standing diverting ileostomy might be necessary, or more a complex procedure, such as a gracilis muscle flap, should be performed[26]. Pouch-vaginal fistulas are more frequent and more complex in Crohn’s colitis than in UC, resulting in a 48% IPAA failure rate[27-29]. However, there are reports of pouch-vaginal fistulas developing in UC patients with pelvic sepsis or when a surgeon encountered technical problems[4,30]. Thorough histologic reviews, performed on the five patients who had pouch-vaginal fistulas, confirmed UC. The conclusion was based on the presence of diffuse chronic inflammation without ileal inflammation and diffuse crypt changes with atrophy, distortion or villiform surface, all favoring a diagnosis of UC over Crohn’s disease[31]. Most of our patients presented with relatively simple fistulas and were treated with either a transanal advancement flap or ileostomy. Only one patient had a pouch failure from recurrent fistulas despite re-formation of the IPAA resulting in a complete pouch excision. We hypothesize that the fistula may have been due to severe pouchitis. Although favorable results have been reported in some cases, a re-pouching procedure may be difficult due to intra-abdominal adhesions from previous laparotomies, severe inflammation around the pouch and difficulty in finding the deep lower fistula opening[32,33].
The performance of an emergency operation was found to be a risk factor for early pouch-related complications, and was conducted in patients with a more severe status. Massive bleeding, fulminant colitis or toxic megacolon could deteriorate the general physical conditions of the patients, and many reports have asserted that pouch surgery should be avoided under these circumstances[34]. However, we performed pouch procedures in emergency surgeries with low mortality despite the significant morbidity of early pouch-related complications. Emergency operations were not related to late pouch-related complications, and there were no pouch failures in these patients. Although there are few reports stating that IPAA is a safe procedure in severe emergency cases[35,36], we considered IPAA to be a reasonable procedure if performed by an experienced colorectal surgeon. Nonetheless, further studies are necessary to verify its safety.
Long-term pouch function and quality of life have been reported to be satisfactory in many patients, and we previously reported good functional outcomes of IPAA[37,38]. In this study, stool frequency in the patients with early and late pouch-related complications was slightly higher, but there was no significant difference when compared to pouch-related complication-free patients. The conclusion is that successfully treated complications can lead to good pouch function and, therefore, better quality of life. The two major limitations of this study are retrospective data analysis and a small sample pool. Nevertheless, due to an increase in number of UC cases in Korea, it is important to investigate the outcomes of IPAA and identify treatments for long-term follow-up periods.
In conclusion, conducting IPAA for UC is a safe and successful procedure despite the potential for complications. Early detection and aggressive medical and surgical treatment for pouch-related complications are critical in achieving lower rate of pouch failure and better functional outcomes. Furthermore, meticulous effort by the surgeon is required to prevent recurrent complications, especially during technically demanding procedures.

COMMENTS
Background
Ileal pouch-anal anastomosis (IPAA) is a safe procedure for treatment of ulcerative colitis (UC). However, the reported rate of complications from this procedure is 30%-60%, with pouch failure developing at a rate of 5%–10% in Western patients.

Research frontiers
There has been a recent increase in the number of UC cases diagnosed in Asian countries. However, studies on the long-term outcomes of IPPA have been lagging. In this study, the authors evaluated the outcomes of treatments for complications after ileal-pouch formation in Korean UC patients, including pouch failure, and compared the findings to previous Western studies.

Innovations and breakthroughs
Although similar incidences of complications were reported, the rate of pouch failure during the long-term follow-up periods was relatively lower in the present study as compared to Western reports. Both aggressive surgical and medical treatment of the complications are necessary to lower the rate of pouch failure and obtain better functional outcomes.

Applications
Differences between the Korean and Western patient outcomes may be due to differences in ethnic or dietary factors. Furthermore, Japanese studies also had lower incidences of pouch failure suggesting that if ethnic and dietary factors are the key players, similar outcomes may be achieved in other Asian countries. Nevertheless, further research is necessary to elucidate the role of these factors in pouch failure.

Terminology
Early complications occur during the IPAA postoperative recovery periods, usually within 30 d after surgery. Late complications occur during the follow-up periods. Pouch failure was defined as an excision of the total pouch or a non-functioning pouch, which required permanent diversion with ileostomy. 

Peer review
This is an intriguing study as authors were able to achieve a very low rate of pouch failure with aggressive treatment for the complications following IPAA of UC. The results are interesting and encouraging in that patients undergoing IPAA can expect good results with surgeons being able to successfully treat complications, which may arise following IPAA of UC.
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Figure 1 Treatment outcomes for pouch-related complications following ileal pouch-anal anastomosis in Korean patients with ulcerative colitis. Most of the pouch-related complications were treated successfully and pouch failure developed in two patients. IPAA: Ileal pouch-anal anastomosis; UC: Ulcerative colitis; PCD: Per-cutaneous drainage; Tx: Treatment; I and D: Incision and drainage.
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A                                B
Figure 2 Stool frequencies after ileal pouch-anal anastomosis. A: Bowel movements/day was compared between patients with early pouch-related complications (n = 12) and early pouch-related complication-free patients (n = 59) (7.0 ± 2.3 vs 5.0 ± 2.2 movements/d); B: Bowel movements/day was compared between patients with late pouch-related complications (n = 21) and late pouch-related complication-free patients (n = 50) (7.0 ± 2.4 vs 5.0 ± 2.1 movements/d).
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