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 Abstract

Aim: Several sphincter preserving techniques have been described with extremely encouraging initial reports. However, more recent studies have failed to confirm the positive early results. Evaluation of the adoption and success rates of Advancement Flap Procedures (AFP), Fibrin Glue Sealants (FGS), Anal Collagen Plugs (ACP), and Ligation of Intersphincteric Fistula Tract procedures (LIFT) based on their evolution in time for the management of anal fistula.

Method: A PubMed search from 1992 to 2015. Assessment of adoption, duration of study and success rate was undertaken.

Result: 133 studies (5604 patients):  AFP (40 studies, 2333 patients), FGS (31 studies, 871 patients), LIFT (19 studies, 759 patients), and ACP (43 studies, 1641 patients). Success rates from 0% to 100%. Study duration was significantly associated with success rates in AFP (p=0.01) and FGS (p=0.02) but not in LIFT or ACP. The duration of use of individual procedures since first publication was associated with the success rate only in AFP (p=0.027). No statistically significant difference in success rates relative to the number of the patients included in each study.

Conclusion: Success and adoption rates tend to decrease with time. Differences in patient selection, duration of follow-up, length of availability of the individual procedure, and heterogeneity of treatment protocols contribute to the diverse results in the literature. Differences in success rates over time were evident suggesting that both international trials and global best practice consensus are desirable.  Further prospective randomized controlled trials with homogeneity and clear objective parameters would be needed to substantiate these findings.

Abstract count: 247
What does this paper add to the literature?
Several sphincter preserving techniques have been described with extremely encouraging initial reports for the treatment of fistula in ano. However, more recent studies have failed to confirm the positive early results. Further prospective randomized controlled trials with homogeneity and clear objective parameters would be needed to substantiate these findings.
Introduction

Fistula-in-ano is one of the most commonly presenting anorectal diseases with an incidence of 8.6-10/100,000 people per year that varies among different EU countries[1] [2]. Historical medical literature has referenced the considerable challenges in the management of fistulae since 400 BC when Hippocrates described a fistulotomy and the use of a seton made of horsehair  [3].
Surgery remains the definitive therapeutic approach, however it can be a challenge for surgeons. Westerterp defined this challenge as ‘Anal Fistulotomy between Skylla and Charybdis’ [4] . The complexity of anal fistulae explains the variety of the surgical techniques described in the literature. 
All these techniques have been developed under the same fundamental treatment principles  which include careful identification of the fistula tract anatomy, sufficient drainage and simplification of the tract, secure closure of the internal opening, avoidance of tension, ischemia, dead space and abscess  [5]. 
In an attempt to identify and create safe and efficient alternative therapeutic modalities, several sphincter preserving techniques have been described including Advancement Flap Procedures (AFP), Fibrin Glue Sealants (FGS), Anal Collagen Plugs (ACP) and Ligation of Intersphincteric Fistula Tract procedures (LIFT). Initial reports of these techniques were extremely encouraging. However, more recent studies have failed to confirm the positive early results.
This present study was designed to evaluate the adoption and success rate of AFP, FGS, ACP and LIFT techniques based on their evolution in time. 
Methods
Study selection




A Pubmed search was performed to include all studies between 1992 and 2015 reporting success rates and adoption rate of perineal procedures for fistula –in-ano management. The following search terms were used: Advancement Flap Procedures (AFP), Fibrin Glue Sealants (FGS), Anal Collagen Plugs (ACP) and Ligation of Intersphincteric Fistula Tract procedures (LIFT). A keyword search using the terms “Fistula-in-ano”, success rate, uptake rate and adoption rate was also performed. Further articles were identified by use of the related–articles function in PubMed. References of the articles acquired were also searched by hand. No language restrictions were made. The latest date for this search was October 2015( Flow chart 1).

Data extraction

Based upon concept construct by the senior author (SDW), two authors (CK and ET) independently extracted data with any discrepancies in data extraction being resolved by consensus. The following parameters were extracted: first author, year of publication, study population characteristics, study design, inclusion and exclusion criteria, total number of patients and total number of operations performed in each study, success rate reported for AFP,FGS, ACP, and LIFT procedures. There was 100% agreement between the two reviewers.

Inclusion criteria

Studies had to fulfil the following criteria in order to be included in the analysis: (a) Report the success rate of one or more of the AFP, FGS, ACP and LIFT procedures; (b) State the duration of the study and duration of follow-up of the patients and (c) Document how many patients underwent each procedure and the total number of operations performed in each study.
Exclusion criteria

Studies were excluded from the analysis if: (a) Outcomes of interest were not clearly reported; (b) It was impossible to extract or calculate the appropriate data from the published results and (c) There was considerable overlap between authors, centers or patient cohorts evaluated in the published literature.





Outcomes of interest
The following outcomes were used: Success rate 
( healing rate
 however defined by the original authors of each study

) and Adoption rate (number of patients undergone a specific procedure within each study over time) of AFP, FGS, ACP and LIFT procedures.
Statistical analysis

All analyses were performed using PASW Statistics 18.
Results

The literature search identified 133 studies, of which 40 reported AFP, 31 FGS, 19 LIFT and 43 ACP data. 



Analysis of studies reporting Advancement Flap results
A total of 40 studies were identified (Table 1). Overall, 2333 patients were studied. AFP success rates ranged from 20% to 100%. Both success and adoption rates of AFP tend to decrease with time as shown in Figure 1A, B, and C. The number of patients included in each study did not influence the success rate (p=0.087). However, the duration (recruitment phase)
 of each study 



(p=0.01) and the years passed since the first reported study (p=0.027) were statistically significant. 
Analysis of studies reporting Fibrin Glue Sealants results

A total of 31 studies were identified (Table 2) in which 871 patients were studied. FGS success rates ranged from 0% to 86%. FGS success rate tended to decrease with the evolution of time (Figure 2A). However, the adoption rate remained constant (Figure 2B). The duration of study was the only statistically significant variable (p=0.02) affecting the success rate of FGS. The geographical success rates are demonstrated in Figure 2C.

Analysis of studies reporting Ligation of Intersphincteric Fistula Tract results
Overall, 759 patients were studied in 19 studies (Table 3). Success rates ranged from 51% to 94%. Figure 3A, B, C demonstrates even if the adoption rate has increased the success rate remained constant with time. Neither the duration of each study, the time passed since the 1st study nor the number of the patients were statistically important in the success rates of the LIFT procedure.
Analysis of studies reporting Anal Collagen Plugs results

Overall, 1641 patients were studied in 43 studies (Table 4). Success rates ranged from 14% to 100% with a tendency to decrease over time as shown in Figures 4A, B, and C. Neither the duration of the study, the number of the patients studied nor the time since the 1st study were statistically important. 
Discussion

Advancement Flap Procedures

AFP technique is based on three basic principles: correct anatomical identification of the fistula tract, adequate drainage and simplification of the tract, and securing closure of the internal opening. A variety of success rates have been reported in the literature. Soltani and Kaiser reported success rate of 81% for cryptoglandular fistulae and 64% for Crohn’s-related fistulae. Incontinence rates ranged from 0% to 35% with an average of 13.3% for cryptoglandular and 9.4% for Crohn’s[6] fistulae. Ortiz et al compared AFP versus ACP for the treatment of high cryptoglandular fistulae. After a year, fistula recurrence was noted in 80% of patients (12/15) treated with ACP compared with 12.5% of patients (2/16) treated with AFP [7]. In a double–blinded multicenter randomised trial performed by van Koperen et al, the recurrence rates were 71% (n=22) in the ACP group and 52% (n=15) in the AFP group 
 ADDIN EN.CITE 
[8]
. There were no significant differences in postoperative pain, in pre- and postoperative incontinence scores, soiling and quality of life. Muhlman et al demonstrated  that the choice of operation of either ACP and AFP did not alter the poor healing rates of about one third of patients in each group [9]. Interestingly while the success rates deteriorated in Asia, Australia, North America they did not do so in Europe.

 The reported incidence of disturbed continence after AFP varied between 8 and 35 percent. It has been postulated that the inclusion of internal anal sphincter fibres, which is necessary to strengthen the flap, contributes to the impairment of continence.[10]
Fibrin Glue Sealants Procedures
Fibrin Glue treatment of perianal fistulae is considered simple, safe and painless. For this reason, in the past, it was very popular but more recently many doubts still remain because of its poor long term results 
 ADDIN EN.CITE 
[11-13]
. Abel and Hjortrup published the first reports in the early 1990s 
 ADDIN EN.CITE 
[14, 15]
. Respectively, they reported 60% and 52% healing rates and they both stressed the significance of curettage in order to remove all the granulation tissue and debris. Various commercially available and locally produced fibrin sealants have been discussed in the literature. A study by Park et al. showed no significant differences in a group of 43 patients treated with tissue fibrin sealant compared to autologous fibrin glue[16]. Basillari et al published success rate of 71.4% with only one treatment and 90.2% after more than one session using Cyanoacrylate glue (N-butil-2-cyanoacrylate and methacryloxysulfolane).  In 1998, Tisseel was released by Baxter Healthcare (Deerfield, IL) with success rates ranging from 33%-74% 
 ADDIN EN.CITE 
[17-19]
. Beriplast (Aventis Behring, Sussex, United Kingdom) has success rates from 63% to 74% 
 ADDIN EN.CITE 
[15, 20]
. 
In the literature, there are only two randomized controlled trials comparing conventional surgical treatment versus FGS, where the healing rate is higher in the first group (p=0.68) and the anal incontinence rate is very low in the FGS group (p=0.08). Additionally, the use of FGS in combination with intra-adhesive antibiotics does not improve the healing rate ( p=0.65) [21]. Haim et al reported that short term success of FGS in the treatment of cryptogenic fistula is predictive of long-term healing but a quarter of those healed in the short term were likely to develop recurrent symptoms subsequently [22]. The evidence all suggests that fibrin glue does not always work because it either falls out once clotted or is probably the wrong biomaterial to encourage fistula healing. The success rates with fibrin glue showed a deterioration with time in all three geographic regions analyzed: Europe, North America.
Ligation of Intershincteric Fistula Tract Procedures

Rojanasakul et al [23] from Thailand reported a success rate of 94.4% for  the LIFT procedure in 2007. Aboulian et al reported primary closure rates of 69% [24] and other studies by Shanwani et al of 82% [25] and Bleier et al of 57% [26]. One of the main advantages of the LIFT procedure is the versatility and utility in various scenarios as well as sphincter mechanism preservation and low rates of incontinence. However, a true comparison and advantage of the LIFT procedure may not be clear until larger prospective randomised studies are performed. Adoption rates have increased overall. Success rates improved with time in North America and in Europe but remained constant in Asia and in Australia.
Anal Collagen Plugs Procedures

ACP procedures have a described success rate ranging from 14% to 100% in different studies. As ACP procedures are associated with low morbidity and sepsis with no sphincter compromise, it appears to be safe. It is described that the plug’s length and thickness can be adjusted to fit the tract. The external opening may be left open to specifically allow drainage of the inflammatory exudate that is produced. It is reported that the low risk of migration is due to the platform that makes it easier to attach it to the internal opening. Its porous structure facilitates drainage, therefore reducing the risk of abscess formation. However, the studies published so far are only cohort studies and mainly retrospective case series. The plug extraction rate described ranges from 4-41%. Considering this is a technical failure, methods may need to evolve in order to decrease plug extrusion to the minimum. In patients with multiple tracts there is usually a single internal opening and multiple external openings. Therefore, a single plug can be inserted into one of the longest tracts in an attempt to close the common primary opening [27]. An overall healing rate was 56%, with a wide range between 15% -85% using a Biodesign® Surgisis® fistula plug for cryptogenic fistula-in-ano, with a median follow-up of 211 days (range: 30 –730 days) 
 ADDIN EN.CITE 
[27-34]
. In 2011, Cook Medical launched its new version of the Biodesign® Surgisis® fistula plug, incorporating a “button head” in an attempt to improve fixation at the internal opening and thus reduce the possibility of plug extrusion. A total of 12 patients with high transsphincteric anal fistulas were treated with a new acellular dermal matrix (ADM) plug with a success rate of 75%. Overall Success rates improved in Europe, Asia and Australia but declined in North America.

The success rates in all procedures are very variable although the initial studies suggested extremely high rates. With the evolution of time, both success and adoption rates tend to decrease and it can be explained by the following reasons. First, a learning curve effect with the technique and postoperative care may account for the variability of rates. Second, the methodology in most studies suffers from their retrospective nature and frequently from insufficient follow-up
. There is no uniformity in follow up period after each intervention in regards to time as well as the investigations performed. 

The study populations across the different publications are often a case mix with different proportions of simple or complex, primary or recurrent, transsphincteric or rectovaginal fistulae, or of cryptoglandular origin or related to Crohn's disease. In addition, there has been significant heterogeneity 
with absence of methodological quality amongst 


studies relative to mechanical and parenteral bowel preparation, preoperative enema cleansing, postoperative antibiotic use, and other patient specific instructions such as local wound care and level of physical activity. These shortcomings make comparisons of outcomes difficult and it also raises the key question concerning patient selection: who really benefits from each technique?
A consensus is therefore needed defining fistula types and outcome measures such as homogeneity of study groups, healing time, incontinence, long-term follow up and recurrence rates after surgery. A randomised controlled trial comparing fistulotomy vs fistulectomy vs cutting seton vs AFP vs FGS vs LIFT vs ACP with a uniform structure of study outcomes would be useful for comparing techniques to allow for treatment decision making. In addition, the differences in success rates with time in various geographic regions according to procedure type suggests that such studies be internationally undertaken. Moreover, it seems that global practice consensus is an achievable goal. 
References
1.
Zanotti, C., et al., An assessment of the incidence of fistula-in-ano in four countries of the European Union. Int J Colorectal Dis, 2007. 22(12): p. 1459-62.

2.
Sainio, P., Fistula-in-ano in a defined population. Incidence and epidemiological aspects. Ann Chir Gynaecol, 1984. 73(4): p. 219-24.

3.
Malik, A.I. and R.L. Nelson, Surgical management of anal fistulae: a systematic review. Colorectal Dis, 2008. 10(5): p. 420-30.

4.
Westerterp, M., et al., Anal fistulotomy between Skylla and Charybdis. Colorectal Dis, 2003. 5(6): p. 549-51.

5.
Jarrar, A. and J. Church, Advancement flap repair: a good option for complex anorectal fistulas. Dis Colon Rectum. 54(12): p. 1537-41.

6.
Soltani, A. and A.M. Kaiser, Endorectal advancement flap for cryptoglandular or Crohn's fistula-in-ano. Dis Colon Rectum. 53(4): p. 486-95.

7.
Ortiz, H., et al., Randomized clinical trial of anal fistula plug versus endorectal advancement flap for the treatment of high cryptoglandular fistula in ano. Br J Surg, 2009. 96(6): p. 608-12.

8.
van Koperen, P.J., et al., The anal fistula plug treatment compared with the mucosal advancement flap for cryptoglandular high transsphincteric perianal fistula: a double-blinded multicenter randomized trial. Dis Colon Rectum. 54(4): p. 387-93.

9.
Muhlmann, M.D., et al., Complex anal fistulas: plug or flap? ANZ J Surg. 81(10): p. 720-4.

10.
Athanasiadis, S., et al., The direct closure of the internal fistula opening without advancement flap for transsphincteric fistulas-in-ano. Dis Colon Rectum, 2004. 47(7): p. 1174-80.

11.
Zmora, O., et al., Prospective, multicenter evaluation of highly concentrated fibrin glue in the treatment of complex cryptogenic perianal fistulas. Dis Colon Rectum, 2005. 48(12): p. 2167-72.

12.
Tinay, O.E. and A.A. El-Bakry, Treatment of chronic fistula-in-ano using commercial fibrin glue. Saudi Med J, 2003. 24(10): p. 1116-7.

13.
Buchanan, G.N., et al., Efficacy of fibrin sealant in the management of complex anal fistula: a prospective trial. Dis Colon Rectum, 2003. 46(9): p. 1167-74.

14.
Abel, M.E., et al., Autologous fibrin glue in the treatment of rectovaginal and complex fistulas. Dis Colon Rectum, 1993. 36(5): p. 447-9.

15.
Hjortrup, A., F. Moesgaard, and J. Kjaergard, Fibrin adhesive in the treatment of perineal fistulas. Dis Colon Rectum, 1991. 34(9): p. 752-4.

16.
Park, J.J., et al., Repair of chronic anorectal fistulae using commercial fibrin sealant. Arch Surg, 2000. 135(2): p. 166-9.

17.
Zmora, O., et al., Fibrin glue sealing in the treatment of perineal fistulas. Dis Colon Rectum, 2003. 46(5): p. 584-9.

18.
Sentovich, S.M., Fibrin glue for anal fistulas: long-term results. Dis Colon Rectum, 2003. 46(4): p. 498-502.

19.
Patrlj, L., et al., Fibrin glue-antibiotic mixture in the treatment of anal fistulae: experience with 69 cases. Dig Surg, 2000. 17(1): p. 77-80.

20.
Lindsey, I., et al., A randomized, controlled trial of fibrin glue vs. conventional treatment for anal fistula. Dis Colon Rectum, 2002. 45(12): p. 1608-15.

21.
Cirocchi, R., et al., Fibrin glue in the treatment of anal fistula: a systematic review. Ann Surg Innov Res, 2009. 3: p. 12.

22.
Haim, N., et al., Long-term results of fibrin glue treatment for cryptogenic perianal fistulas: a multicenter study. Dis Colon Rectum. 54(10): p. 1279-83.

23.
Rojanasakul, A., et al., Total anal sphincter saving technique for fistula-in-ano; the ligation of intersphincteric fistula tract. J Med Assoc Thai, 2007. 90(3): p. 581-6.

24.
Aboulian, A., A.H. Kaji, and R.R. Kumar, Early result of ligation of the intersphincteric fistula tract for fistula-in-ano. Dis Colon Rectum. 54(3): p. 289-92.

25.
Shanwani, A., A.M. Nor, and N. Amri, Ligation of the intersphincteric fistula tract (LIFT): a sphincter-saving technique for fistula-in-ano. Dis Colon Rectum. 53(1): p. 39-42.

26.
Bleier, J.I., H. Moloo, and S.M. Goldberg, Ligation of the intersphincteric fistula tract: an effective new technique for complex fistulas. Dis Colon Rectum. 53(1): p. 43-6.

27.
Johnson, E.K., J.U. Gaw, and D.N. Armstrong, Efficacy of anal fistula plug vs. fibrin glue in closure of anorectal fistulas. Dis Colon Rectum, 2006. 49(3): p. 371-6.

28.
Ellis, C.N., Bioprosthetic plugs for complex anal fistulas: an early experience. J Surg Educ, 2007. 64(1): p. 36-40.

29.
Lawes, D.A., et al., Early experience with the bioabsorbable anal fistula plug. World J Surg, 2008. 32(6): p. 1157-9.

30.
Champagne, B.J., et al., Efficacy of anal fistula plug in closure of cryptoglandular fistulas: long-term follow-up. Dis Colon Rectum, 2006. 49(12): p. 1817-21.

31.
Christoforidis, D., et al., Treatment of complex anal fistulas with the collagen fistula plug. Dis Colon Rectum, 2008. 51(10): p. 1482-7.

32.
Ky, A.J., et al., Collagen fistula plug for the treatment of anal fistulas. Dis Colon Rectum, 2008. 51(6): p. 838-43.

33.
van Koperen, P.J., et al., Anal fistula plug for closure of difficult anorectal fistula: a prospective study. Dis Colon Rectum, 2007. 50(12): p. 2168-72.

34.
Schwandner, O., et al., Initial experience on efficacy in closure of cryptoglandular and Crohn's transsphincteric fistulas by the use of the anal fistula plug. Int J Colorectal Dis, 2008. 23(3): p. 319-24.

35.
Mitalas, L.E., et al., Seton drainage prior to transanal advancement flap repair: useful or not? Int J Colorectal Dis. 25(12): p. 1499-502.

36.
van Koperen, P.J., et al., Fibrin glue and transanal rectal advancement flap for high transsphincteric perianal fistulas; is there any advantage? Int J Colorectal Dis, 2008. 23(7): p. 697-701.

37.
Uribe, N., et al., Clinical and manometric results of endorectal advancement flaps for complex anal fistula. Int J Colorectal Dis, 2007. 22(3): p. 259-64.

38.
Zimmerman, D.D., et al., Anocutaneous advancement flap repair of transsphincteric fistulas. Dis Colon Rectum, 2001. 44(10): p. 1474-80.

39.
MM, A.b.-b.-k.-r., et al., Randomized controlled trial of minimally invasive surgery using acellular dermal matrix for complex anorectal fistula. World J Gastroenterol. 16(26): p. 3279-86.

40.
Schouten, W.R., D.D. Zimmerman, and J.W. Briel, Transanal advancement flap repair of transsphincteric fistulas. Dis Colon Rectum, 1999. 42(11): p. 1419-22; discussion 1422-3.

41.
Hossack, T., M.J. Solomon, and J.M. Young, Ano-cutaneous flap repair for complex and recurrent supra-sphincteric anal fistula. Colorectal Dis, 2005. 7(2): p. 187-92.

42.
van der Hagen, S.J., et al., Long-term outcome following mucosal advancement flap for high perianal fistulas and fistulotomy for low perianal fistulas: recurrent perianal fistulas: failure of treatment or recurrent patient disease? Int J Colorectal Dis, 2006. 21(8): p. 784-90.

43.
Chung, W., et al., Anal fistula plug and fibrin glue versus conventional treatment in repair of complex anal fistulas. Am J Surg, 2009. 197(5): p. 604-8.

44.
van Koperen, P.J., et al., Long-term functional outcome and risk factors for recurrence after surgical treatment for low and high perianal fistulas of cryptoglandular origin. Dis Colon Rectum, 2008. 51(10): p. 1475-81.

45.
Jun, S.H. and G.S. Choi, Anocutaneous advancement flap closure of high anal fistulas. Br J Surg, 1999. 86(4): p. 490-2.

46.
Willis, S., M. Rau, and V. Schumpelick, [Surgical treatment of high anorectal and rectovaginal fistulas with the use of transanal endorectal advancement flaps]. Chirurg, 2000. 71(7): p. 836-40.

47.
Sungurtekin, U., et al., Anocutaneous V-Y advancement flap for the treatment of complex perianal fistula. Dis Colon Rectum, 2004. 47(12): p. 2178-83.

48.
Mitalas, L.E., et al., Repeat transanal advancement flap repair: impact on the overall healing rate of high transsphincteric fistulas and on fecal continence. Dis Colon Rectum, 2007. 50(10): p. 1508-11.

49.
Roig, J.V., et al., Fistulectomy and sphincteric reconstruction for complex cryptoglandular fistulas. Colorectal Dis. 12(7 Online): p. e145-52.

50.
Meinero, P. and L. Mori, Video-assisted anal fistula treatment (VAAFT): a novel sphincter-saving procedure for treating complex anal fistulas. Tech Coloproctol. 15(4): p. 417-22.

51.
Abbas, M.A., C.H. Jackson, and P.I. Haigh, Predictors of outcome for anal fistula surgery. Arch Surg. 146(9): p. 1011-6.

52.
Wang, J.Y., et al., Treatment of transsphincteric anal fistulas: are fistula plugs an acceptable alternative? Dis Colon Rectum, 2009. 52(4): p. 692-7.

53.
Christoforidis, D., et al., Treatment of transsphincteric anal fistulas by endorectal advancement flap or collagen fistula plug: a comparative study. Dis Colon Rectum, 2009. 52(1): p. 18-22.

54.
Hyman, N., S. O'Brien, and T. Osler, Outcomes after fistulotomy: results of a prospective, multicenter regional study. Dis Colon Rectum, 2009. 52(12): p. 2022-7.

55.
Chung, W., et al., Outcomes of anal fistula surgery in patients with inflammatory bowel disease. Am J Surg. 199(5): p. 609-13.

56.
Adamina, M., J.S. Hoch, and M.J. Burnstein, To plug or not to plug: a cost-effectiveness analysis for complex anal fistula. Surgery. 147(1): p. 72-8.

57.
Abbas, M.A., R. Lemus-Rangel, and A. Hamadani, Long-term outcome of endorectal advancement flap for complex anorectal fistulae. Am Surg, 2008. 74(10): p. 921-4.

58.
Dixon, M., et al., Endorectal flap advancement repair is an effective treatment for selected patients with anorectal fistulas. Am Surg, 2004. 70(10): p. 925-7.

59.
Golub, R.W., et al., Endorectal mucosal advancement flap: the preferred method for complex cryptoglandular fistula-in-ano. J Gastrointest Surg, 1997. 1(5): p. 487-91.

60.
Mizrahi, N., et al., Endorectal advancement flap: are there predictors of failure? Dis Colon Rectum, 2002. 45(12): p. 1616-21.

61.
Ozuner, G., et al., Long-term analysis of the use of transanal rectal advancement flaps for complicated anorectal/vaginal fistulas. Dis Colon Rectum, 1996. 39(1): p. 10-4.

62.
Hyman, N., Endoanal advancement flap repair for complex anorectal fistulas. Am J Surg, 1999. 178(4): p. 337-40.

63.
Lee, C.L., et al., Long-term outcome following advancement flaps for high anal fistulas in an Asian population: a single institution's experience. Int J Colorectal Dis. 30(3): p. 409-12.

64.
Ertem, M., et al., Application of advancement flap after loose seton placement: a modified two-stage surgical repair of a transsphincteric anal fistula. Ann Coloproctol. 30(4): p. 192-6.

65.
Madbouly, K.M., et al., Ligation of intersphincteric fistula tract versus mucosal advancement flap in patients with high transsphincteric fistula-in-ano: a prospective randomized trial. Dis Colon Rectum. 57(10): p. 1202-8.

66.
Tan, K.K., et al., To LIFT or to flap? Which surgery to perform following seton insertion for high anal fistula? Dis Colon Rectum. 55(12): p. 1273-7.

67.
Jurczak, F., et al., [Biological fibrin used in anal fistulas: 31 patients]. Ann Chir, 2004. 129(5): p. 286-9.

68.
Queralto, M., et al., Efficacy of synthetic glue treatment of high crypoglandular fistula-in-ano. Gastroenterol Clin Biol. 34(8-9): p. 477-82.

69.
Cintron, J.R., et al., Repair of fistulas-in-ano using autologous fibrin tissue adhesive. Dis Colon Rectum, 1999. 42(5): p. 607-13.

70.
Gisbertz, S.S., et al., Treatment of fistulas in ano with fibrin glue. Dig Surg, 2005. 22(1-2): p. 91-4.

71.
Chan, K.M., et al., Preliminary results of using a commercial fibrin sealant in the treatment of fistula-in-ano. J R Coll Surg Edinb, 2002. 47(1): p. 407-10.

72.
Damin, D.C., et al., Fibrin glue in the management of complex anal fistula. Arq Gastroenterol, 2009. 46(4): p. 300-3.

73.
Grimaud, J.C., et al., Fibrin glue is effective healing perianal fistulas in patients with Crohn's disease. Gastroenterology. 138(7): p. 2275-81, 2281 e1.

74.
Hammond, T.M., et al., Management of idiopathic anal fistula using cross-linked collagen: a prospective phase 1 study. Colorectal Dis. 13(1): p. 94-104.

75.
Yeung, J.M., et al., Fibrin glue for the treatment of fistulae in ano--a method worth sticking to? Colorectal Dis. 12(4): p. 363-6.

76.
Adams, T., et al., Long-term outlook after successful fibrin glue ablation of cryptoglandular transsphincteric fistula-in-ano. Dis Colon Rectum, 2008. 51(10): p. 1488-90.

77.
Hadzhiev, B., [Treatment of chronic anorectal fistulas by fibrin sealant]. Khirurgiia (Sofiia), 2008(3): p. 41-5.

78.
Witte, M.E., et al., Fibrin glue treatment for simple and complex anal fistulas. Hepatogastroenterology, 2007. 54(76): p. 1071-3.

79.
Maralcan, G., et al., The use of fibrin glue in the treatment of fistula-in-ano: a prospective study. Surg Today, 2006. 36(2): p. 166-70.

80.
Vitton, V., et al., Long-term healing of Crohn's anal fistulas with fibrin glue injection. Aliment Pharmacol Ther, 2005. 21(12): p. 1453-7.

81.
Greenberg, R., et al., [Repair of anorectal fistulas using fibrin glue tissue adhesive--preliminary experience in 15 patients]. Harefuah, 2002. 141(12): p. 1021-4, 1091.

82.
Altomare, D.F., et al., Seton or glue for trans-sphincteric anal fistulae: a prospective randomized crossover clinical trial. Colorectal Dis. 13(1): p. 82-6.

83.
Loungnarath, R., et al., Fibrin glue treatment of complex anal fistulas has low success rate. Dis Colon Rectum, 2004. 47(4): p. 432-6.

84.
Cestaro, G., M. De Rosa, and M. Gentile, Treatment of fistula in ano with fibrin glue: preliminary results from a prospective study. Minerva Chir. 69(4): p. 225-8.

85.
van Onkelen, R.S., M.P. Gosselink, and W.R. Schouten, Is it possible to improve the outcome of transanal advancement flap repair for high transsphincteric fistulas by additional ligation of the intersphincteric fistula tract? Dis Colon Rectum. 55(2): p. 163-6.

86.
Tan, K.K., et al., The anatomy of failures following the ligation of intersphincteric tract technique for anal fistula: a review of 93 patients over 4 years. Dis Colon Rectum. 54(11): p. 1368-72.

87.
Sileri, P., et al., Ligation of the intersphincteric fistula tract (LIFT) to treat anal fistula: early results from a prospective observational study. Tech Coloproctol. 15(4): p. 413-6.

88.
Ooi, K., et al., Managing fistula-in-ano with ligation of the intersphincteric fistula tract procedure: the Western Hospital experience. Colorectal Dis. 14(5): p. 599-603.

89.
Schulze, B. and Y.H. Ho, Management of complex anorectal fistulas with seton drainage plus partial fistulotomy and subsequent ligation of intersphincteric fistula tract (LIFT). Tech Coloproctol. 19(2): p. 89-95.

90.
Campbell, M.L., et al., Treatment of refractory perianal fistulas with ligation of the intersphincteric fistula tract: preliminary results. Am Surg. 79(7): p. 723-7.

91.
Abcarian, A.M., et al., Ligation of intersphincteric fistula tract: early results of a pilot study. Dis Colon Rectum. 55(7): p. 778-82.

92.
Parthasarathi, R., et al., Ligation of the intersphincteric fistula tract (lift) for the treatment of fistula-in-ano: tertiary care centre experience from South India. Colorectal Dis.

93.
Romaniszyn, M., P.J. Walega, and W. Nowak, Efficacy of lift (ligation of intersphincteric fistula tract) for complex and recurrent anal fistulas--a single-center experience and a review of the literature. Pol Przegl Chir. 86(11): p. 532-6.

94.
Chen, H., et al., [Ligation of intersphincteric fistula tract in the treatment of complicated fistula-in-ano]. Zhonghua Wei Chang Wai Ke Za Zhi. 17(12): p. 1190-3.

95.
Tomiyoshi, S.D. and C.H. Dos Santos, Effectiveness of the ligation of intersphincteric fistula tract (LIFT) in the treatment of anal fistula: initial results. Arq Bras Cir Dig. 27(2): p. 101-3.

96.
Sileri, P., et al., Ligation of the intersphincteric fistula tract (LIFT): a minimally invasive procedure for complex anal fistula: two-year results of a prospective multicentric study. Surg Innov. 21(5): p. 476-80.

97.
Liu, W.Y., et al., Long-term results of ligation of intersphincteric fistula tract (LIFT) for fistula-in-ano. Dis Colon Rectum. 56(3): p. 343-7.

98.
Thekkinkattil, D.K., et al., Efficacy of the anal fistula plug in complex anorectal fistulae. Colorectal Dis, 2009. 11(6): p. 584-7.

99.
Ratto, C., et al., "Distal Doppler-guided dearterialization" is highly effective in treating haemorrhoids by transanal haemorrhoidal dearterialization. Colorectal Dis.

100.
de la Portilla, F., et al., Evaluation of a new synthetic plug in the treatment of anal fistulas: results of a pilot study. Dis Colon Rectum. 54(11): p. 1419-22.

101.
Gajsek, U., D.R. McArthur, and P.M. Sagar, Long-term efficacy of the button fistula plug in the treatment of Ileal pouch-vaginal and Crohn's-related rectovaginal fistulas. Dis Colon Rectum. 54(8): p. 999-1002.

102.
Kleif, J., K. Hagen, and P. Wille-Jorgensen, Acceptable results using plug for the treatment of complex anal fistulas. Dan Med Bull. 58(3): p. A4254.

103.
Lupinacci, R.M., et al., Treatment of fistula-in-ano with the Surgisis((R)) AFP(TM) anal fistula plug. Gastroenterol Clin Biol. 34(10): p. 549-53.

104.
Lenisa, L., et al., Anal fistula plug is a valid alternative option for the treatment of complex anal fistula in the long term. Int J Colorectal Dis. 25(12): p. 1487-93.

105.
Schwandner, T., et al., Surgical treatment of complex anal fistulas with the anal fistula plug: a prospective, multicenter study. Dis Colon Rectum, 2009. 52(9): p. 1578-83.

106.
Schwandner, O. and A. Fuerst, Preliminary results on efficacy in closure of transsphincteric and rectovaginal fistulas associated with Crohn's disease using new biomaterials. Surg Innov, 2009. 16(2): p. 162-8.

107.
Itah, R., I. White, and R. Greenberg, [Initial experience with collagen plug for the treatment of complex anal fistula]. Harefuah, 2009. 148(3): p. 157-60, 211.

108.
Ellis, C.N., J.W. Rostas, and F.G. Greiner, Long-term outcomes with the use of bioprosthetic plugs for the management of complex anal fistulas. Dis Colon Rectum. 53(5): p. 798-802.

109.
Safar, B., et al., Anal fistula plug: initial experience and outcomes. Dis Colon Rectum, 2009. 52(2): p. 248-52.

110.
El-Gazzaz, G., M. Zutshi, and T. Hull, A retrospective review of chronic anal fistulae treated by anal fistulae plug. Colorectal Dis. 12(5): p. 442-7.

111.
Echenique, I., et al., Puerto Rico experience with plugs in the treatment of anal fistulas. Bol Asoc Med P R, 2008. 100(1): p. 8-12.

112.
McGee, M.F., et al., Tract length predicts successful closure with anal fistula plug in cryptoglandular fistulas. Dis Colon Rectum. 53(8): p. 1116-20.

113.
O'Connor, L., et al., Efficacy of anal fistula plug in closure of Crohn's anorectal fistulas. Dis Colon Rectum, 2006. 49(10): p. 1569-73.

114.
Buchberg, B., et al., A tale of two (anal fistula) plugs: is there a difference in short-term outcomes? Am Surg. 76(10): p. 1150-3.

115.
Song, W.L., et al., An anorectal fistula treatment with acellular extracellular matrix: a new technique. World J Gastroenterol, 2008. 14(30): p. 4791-4.

116.
Han, J.G., et al., Long-term outcomes of human acellular dermal matrix plug in closure of complex anal fistulas with a single tract. Dis Colon Rectum. 54(11): p. 1412-8.

117.
Ba-bai-ke-re, M.M., et al., How we can improve patients' comfort after Milligan-Morgan open haemorrhoidectomy. World J Gastroenterol. 17(11): p. 1448-56.

118.
Garg, P., To determine the efficacy of anal fistula plug in the treatment of high fistula-in-ano: an initial experience. Colorectal Dis, 2009. 11(6): p. 588-91.

119.
Zubaidi, A. and O. Al-Obeed, Anal fistula plug in high fistula-in-ano: an early Saudi experience. Dis Colon Rectum, 2009. 52(9): p. 1584-8.

120.
Owen, G., et al., Plugs unplugged. Anal fistula plug: the Concord experience. ANZ J Surg. 80(5): p. 341-3.

121.
Cintron, J.R., et al., Treatment of fistula-in-ano using a porcine small intestinal submucosa anal fistula plug. Tech Coloproctol. 17(2): p. 187-91.



Table 1: Advancement Flap Procedures (AFP) study characteristics
	Study(yr)
	Study Period
	Country
	Study Type
	Total No. of Patients in the Study
	No. of AFP patients
	Success Rate (%)
	Adoption Rate (%)
	Follow up period (median in months)

	Van Koperen et al 


[8] ADDIN EN.CITE 
(2011)


	2006-2008
	The Netherlands


	Multicenter, double-blinded randomized trial


	104
	29
	14(48.2%)
	29/104
	11

	Ortiz H et al [7]
(2009)


	2007
	Spain
	Prospective


	43
	16
	14(87.5%)
	16/43
	12

	Mitalas et al[35]
(2010)
	1992-2008
	The Netherlands


	Retrospective
	278
	278
	178(64%)
	278/278
	12

	Van Koperen et al[36]
(2008)


	1995-2006
	The Netherlands


	Retrospective
	127
	127
	33(26%)
	127/127
	13

	Uribe N et al[37]
(2007)


	1995-2004
	Spain
	Prospective
	60
	60
	55(92.1%)
	60/60
	43.8

	Zimmerman DD et al[38] (2001)


	1997-1999
	The Netherlands
	Prospective
	26
	26
	12(46%)
	26/26
	25

	Ababaikere MM et al[39]
(2010)
	2008-2009
	China
	Prospective
	90
	45
	32(71.1%)
	45/90
	5

	Schouten WR et al [40] (1999)


	1992-1997
	The Netherlands
	Prospective
	44
	44
	33(75%)
	44/44
	12

	Muhlmann et al [9]
(2011)
	2003-2008
	New Zeland
	Retrospective
	55
	48
	16(33%)
	48/55
	4.5

	Hossack T et al [41]
(2005)


	2005
	Australia
	Retrospective
	16
	16
	15(94%)
	16/16
	20

	
van der Hagen SJ

 ADDIN EN.CITE 
[42]

(2006)


	1995-1999
	The Netherlands
	Retrospective
	41
	41
	15(37%)
	41/41
	72

	Chung W et al[43]
(2010)


	1997-2009
	Canada
	Retrospective
	55
	5
	1(20%)
	5/55
	3

	van Koperen PJ et al
 ADDIN EN.CITE 
[44]

(2008)
	1995-2003
	The Netherlands
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	300
	70
	55(79%)
	70/300
	76

	Jun SH et al
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(1999)
	1995-1997
	Korea
	Prospective
	40
	40
	38(95%)
	40/40
	17

	Willis et al 
 ADDIN EN.CITE 
[46]

(2000)
	1986-1998
	Germany
	Retrospective
	37
	37
	30(81%)
	37/37
	12

	Zmora O et al[17]
(2003)
	2003
	Usa
	Retrospective
	37
	13
	7(54%)
	13/37
	12.1

	Sungurtekin U et al
 ADDIN EN.CITE 
[47]

(2004)
	1998-2002
	Turkey
	Prospective
	65
	65
	59(90.7%)
	65/65
	32

	Mitalas et al[48]
(2007)
	2001-2005
	The  Netherlands
	Prospective
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	Roig JV et al[49]
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	Retrospective
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	Meinero P et al[50]
(2011)
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	Abbas MA et al[51]
(2011)
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	Usa
	Retrospective
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	Wang et al[52]
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	Usa
	Prospective/Retrospective
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	Prospective/multicenter outcomes registry
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(2010)
	2006-2007
	Canada
	Prospective
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	61
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	Turkey
	Retrospective
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Table 2: Fibrin Glue Sealants (FGS) study characteristics
	Study(yr)
	Study Period
	Country
	Study Type
	Total No. of Patients in the Study
	No. of FGS patients
	Success Rate (%)
	Adoption Rate (%)
	Follow up period (median in months)
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(2009)
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	2006
	Usa
	Prospective
	25
	10
	4(40%)
	10/25
	3

	Jurczak F et al
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(2004)
	2007-2008
	France
	Prospective
	31
	31
	26(83.9%)
	31/31
	9

	Zmora O et al[17]
(2003)
	2003
	Usa
	Retrospective
	37
	24
	8(33%)
	24/37
	12.1

	Sentovich SM et al[18]
(2003)
	2000-2003
	Usa
	Retrospective
	48
	48
	29(59.1%)
	48/48
	22

	Queralto et al
 ADDIN EN.CITE 
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(2010)
	2006-2008
	France
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	34
	34
	23(67.6%)
	34/34
	34

	Park JJ et al[16]
(2000)
	2000
	Usa
	Prospective nonrandomized clinical trial


	29
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(1999)
	1999
	Usa
	Prospective
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	26
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	26/26
	3.5

	Gisbertz et al[70]
(2005)
	2005
	The Netherlands
	Prospective
	27
	27
	8(33%)
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	Patrlj L et al[19]
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	2000
	Croatia
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	39
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	Chan KM et al[71]
(2002)
	1999-2000
	Hong Kong
	Prospective non-randomised study


	10
	10
	6(60%)
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	Damin et al[72]
(2009)
	2005-2007
	Brazil
	Prospective
	32
	32
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	9

	Grimaud JC et al
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	2010
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	Multicenter, randomized controlled trial
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(2011)
	2007-2010
	UK
	Prospective
	43
	16
	12(75%)
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	Yeung JM et al[75]
(2010)
	2004-2008
	Australia
	Prospective
	40
	40
	20(50%)
	40/40
	5.2

	Adams T et al[76]
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	2000-2005
	Usa
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	36
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(2007)
	2001-2004
	The Netherlands
	Prospective
	34
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	26(76.4%)
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	Maralcan et al[79]
(2006)
	2003-2004
	Turkey
	Prospective
	36
	36
	28(77.8%)
	36/36
	13

	Zmora O et al[11]
(2005)
	2005
	Israel
	Prospective
	60
	60
	32(53%)
	60/60
	6

	Vitton V et al[80]
(2005)
	2001-2004
	France
	Prospective
	14
	14
	10(71.4%)
	14/14
	23.4

	Tinay OE et al[12]
(2003)
	2001-2003
	Saudi Arabia


	Prospective nonrandomized trial


	19
	19
	14(78%)
	19/19
	12

	Buchanan et al
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	2003
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	22
	22
	14963.6%)
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(2002)
	2002
	Israel
	Prospective
	15
	15
	11(73.3%)
	15/15
	4

	
Altomare DF et al
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(2011)
	2006-2007
	Italy
	Prospective randomized crossover trial


	64
	39
	15(38.4%)
	39/64
	12

	Loungnarath R et al[83]
(2004)
	1999-2002
	Usa
	Retrospective
	42
	42
	31(73.8)
	42/42
	26

	Cestaro G et al [84]
(2014)
	2012
	Italy
	Prospective
	26
	26
	20(70.9%)
	26/26
	6


Table 3: Ligation of Intershincteric Fistula Tract procedures (LIFT) study characteristics
	Study(yr)
	Study Period
	Country
	Study Type
	Total No. of Patients in the Study
	No. of LIFT patients
	Success Rate (%)
	Adoption Rate (%)
	Follow up period (median in months)

	van Onkelen RS et al[85]
(2012)
	2009-2010
	The Netherlands
	Prospective
	41
	21
	9(51%)
	21/41
	15

	Rojanasakul A et al[23]
(2007)
	2006
	Thailand
	Prospective
	17
	17
	16(94.4%)
	17/17
	6

	Tan KK et al[86]
(2011)
	2006-2010
	Singapore
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	93
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	6

	Sileri et al
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	Aboulian A et al[24]
(2011)
	2008-2010
	Usa
	Retrospective
	25
	25
	17(68%)
	25/25
	6

	Schulze B et al [89]
(2015)
	2008-2013
	Australia
	Prospective
	75
	75
	88
	75/75
	14.6

	Madbouly KM et al 


[65] ADDIN EN.CITE 
2014
	2013
	Egypt
	Prospective
	70
	35
	26 (74.3%)
	35/70
	12

	Campbell ML et al [90]
2013
	2010-2012
	Usa
	Retrospective
	20
	20
	16 (80%)
	20/20
	3

	Tan KK et al [66]
(2012)
	2006-2011
	Singapore
	Retrospective
	24
	24
	15 (62.5%)
	24/24
	29

	Abcarian AM et al [91]
(2012)
	2011
	Usa
	Prospective
	40
	40
	30 (74%)
	40/40
	4.5

	Parthasarathi R et al [92]
(2015)
	2013-2014
	India
	Prospective
	167
	167
	156 (94%)
	167/167
	1

	Romaniszyn M et al [93]
(2015)
	2012
	Poland
	Prospective
	17
	17
	9 (53%)
	17/17
	11

	Chen H et al [94]
 (2014)
	2009-2012
	China
	Retrospective
	24
	24
	16(66%)
	24/24
	16

	Tomiyoshi SD et al [95]
(2014)
	2011-2013
	Brazil
	Retrospective
	10
	10
	8 (87.5%)
	10/10
	1.5

	Sileri Pet al [96]
(2014)
	2011-2013
	Italy
	Prospective
	26
	26
	19 (73%)
	26/26
	16

	Liu WY et al [97]
(2013)
	2008-2011
	USA
	Retrospective
	38
	38
	23 (61%)
	38/38
	26


Table 4:  Anal Collagen Plugs (ACP) study characteristics
	Study(yr)
	Study Period
	Country
	Study Type
	Total No. of Patients in the Study
	No. of AP patients
	Success Rate (%)
	AdoptionRate (%)
	Follow up period (median in months)

	Thekkinkattil DK et al[98]
(2009)
	2006-2007
	UK
	Prospective
	43
	43
	19(44%)
	43/43
	12

	Ratto et al[99]
(2012)
	2009-2011
	Italy
	Prospective
	11
	11
	8(72.7%)
	11/11
	7.3

	de la Portilla et al[100]
(2011)
	2009
	Spain
	Prospective observational study


	19
	19
	3(15.8%)
	19/19
	12
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(2011)
	2008-2009
	UK
	Prospective
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(2011)
	2006-2008
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	Multicenter, double-blinded randomized trial
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	31
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	11

	Kleif et al[102]
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	2006-2007
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	8(53%)
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(2010)
	2007-2010
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	Prospective, two-centre study
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	2007
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	Schwandner O et al[106]
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	2009
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(2010)
	2006-2007
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(2009)
	2007-2008
	Usa
	Prospective, multicenter outcomes registry


	245
	43
	14(32%)
	43/245
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	Ellis CN et al[108]
(2010)
	2005-2006
	Usa
	Retrospective
	63
	63
	51(81%)
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	Chung W et al[43]
(2009)
	1997-2008
	Canada
	Prospective
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	27
	16(59.3%)
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(2009)
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(2010)
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 ADDIN EN.CITE <EndNote><Cite><Author>Zubaidi</Author><Year>2009</Year><RecNum>124</RecNum><record><rec-number>124</rec-number><foreign-keys><key app="EN" db-id="t5stzrxfgaesv9eexf3vsaxnv55z9s5sa0zz">124</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Zubaidi, A.</author><author>Al-Obeed, O.</author></authors></contributors><auth-address>General Surgery Division, Surgery, King Khalid University Hospital, College of Medicine, King Saud University, Riyadh, Saudi Arabia. azubaidi@ksu.edu.sa</auth-address><titles><title>Anal fistula plug in high fistula-in-ano: an early Saudi experience</title><secondary-title>Dis Colon Rectum</secondary-title></titles><periodical><full-title>Dis Colon Rectum</full-title></periodical><pages>1584-8</pages><volume>52</volume><number>9</number><edition>2009/08/20</edition><keywords><keyword>*Absorbable Implants</keyword><keyword>Adult</keyword><keyword>*Biological Dressings</keyword><keyword>Equipment Design</keyword><keyword>Female</keyword><keyword>Follow-Up Studies</keyword><keyword>Humans</keyword><keyword>Male</keyword><keyword>Middle Aged</keyword><keyword>Prospective Studies</keyword><keyword>Rectal Fistula/complications/pathology/*surgery</keyword><keyword>Saudi Arabia</keyword><keyword>*Tampons, Surgical</keyword><keyword>Treatment Outcome</keyword><keyword>Wound Healing</keyword><keyword>Young Adult</keyword></keywords><dates><year>2009</year><pub-dates><date>Sep</date></pub-dates></dates><isbn>1530-0358 (Electronic)&#xD;0012-3706 (Linking)</isbn><accession-num>19690486</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=19690486</url></related-urls></urls><electronic-resource-num>10.1007/DCR.0b013e3181a90b65&#xD;00003453-200909000-00008 [pii]</electronic-resource-num><language>eng</language></record></Cite></EndNote>[119]
(2009)
	2006-2008
	Saudi Arabia
	Prospective
	22
	22
	19(86%)
	22/22
	12

	Muhlmann et al[9]
(2011)
	2003-2008
	New Zealand
	Retrospective
	55
	22
	7(32%)
	22/55
	4.5

	Owen G et al

 ADDIN EN.CITE <EndNote><Cite><Author>Owen</Author><RecNum>126</RecNum><record><rec-number>126</rec-number><foreign-keys><key app="EN" db-id="t5stzrxfgaesv9eexf3vsaxnv55z9s5sa0zz">126</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Owen, G.</author><author>Keshava, A.</author><author>Stewart, P.</author><author>Patterson, J.</author><author>Chapuis, P.</author><author>Bokey, E.</author><author>Rickard, M.</author></authors></contributors><auth-address>Department of Colorectal Surgery, Concord Repatriation General Hospital, Hospital Road, Concord, NSW 2139, Australia. owen_g@optusnet.com.au</auth-address><titles><title>Plugs unplugged. Anal fistula plug: the Concord experience</title><secondary-title>ANZ J Surg</secondary-title></titles><periodical><full-title>ANZ J Surg</full-title></periodical><pages>341-3</pages><volume>80</volume><number>5</number><edition>2010/06/19</edition><keywords><keyword>Adult</keyword><keyword>Aged</keyword><keyword>Cohort Studies</keyword><keyword>Equipment Design</keyword><keyword>Female</keyword><keyword>Humans</keyword><keyword>Male</keyword><keyword>Middle Aged</keyword><keyword>Rectal Fistula/etiology/pathology/*therapy</keyword><keyword>Recurrence</keyword><keyword>Retrospective Studies</keyword><keyword>Suture Techniques</keyword><keyword>*Tampons, Surgical</keyword><keyword>Treatment Outcome</keyword><keyword>Wound Healing</keyword><keyword>Young Adult</keyword></keywords><dates><pub-dates><date>May</date></pub-dates></dates><isbn>1445-2197 (Electronic)&#xD;1445-1433 (Linking)</isbn><accession-num>20557508</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=20557508</url></related-urls></urls><electronic-resource-num>ANS5278 [pii]&#xD;10.1111/j.1445-2197.2010.05278.x</electronic-resource-num><language>eng</language></record></Cite></EndNote>[120]
(2010)
	2006-2009
	Australia
	Retrospective
	35
	35
	13(37%)
	35/35
	15

	Cintron JR et al [121]
(2013)
	2012
	USA
	Prospective
	73
	73
	28 (38%)
	73/73
	12



Flow chart .1 Study selection process from literature search
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Figure 1 A. Success Rate, B. Adoption Rate, and C. Success Rate by Geographical Location of Advancement Flap Procedures
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Figure 2 A. Success Rate, B. Adoption Rate, and C. Success Rate by Geographical Location of Fibrin Glue Sealants procedures
	A.
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Figure 3 A. Success Rate, B. Adoption Rate, and C. Success Rate by Geographical Location of Ligation of Intershincteric Fistula Tract procedures
	A.
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Figure 4 A. Success Rate, B. Adoption Rate, and C. Success Rate by Geographical Location of Anal Collagen Plug procedures
	A.
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Records identified through database searching and through other sources (n=573)





Records after duplicates removed (n=413)





Records screened(n=413)





Records excluded (n=280)





Full text articles assessed for eligibility (n=133)





Studies included in qualitative synthesis AFP: n=40, FGS: n=31, LIFT: n=19, ACP: n=43











�PRISMA guidelines?


�Please see flow chart below


�The “instructions to authors” section regarding systematic reviews states “They should follow the PRISMA Statement, and a PRISMA checklist and flow diagram should be included in your submission.”





I should be most grateful if the authors would include a PRISMA checklist and appropriate flow diagram (see below). 


�Thank you for your comment. Please see updated chart below


�This needs to be detailed in a PRISMA flow chart


�Please see flow chart below


�Flow chart does not conform to PRISMA guidelines. Please re-submit.


�Thank you for your comment. Please see updated chart below


�How is this defined?


�I’m still none the wiser. What is “healing”? How is this defined? Patient reported symptomatology? Clinical examination? MRI evidence of healing? All of the above? The definition used for each study should be made clear in the tables.


�The term success rate or healing rate has been used by most of the authors to report their outcomes. Different studies have used either patient symptomatology, clinical examination or functional outcomes questionnaires or combination or no explanation was given. This is one of the points that we tried to analyse at the discussion emphasizing the need of uniformity among studies when healing/ success rates are published.


�Check that this clarification of the text is OK with the authors.


�Is there a PRISMA flow diagram?


�Please see below


�Thank you for your comment. Please see updated chart below


�Again, check the additional clarification is OK with the authors


�I couldn’t find this data in the table below


�It is stated as study period


�Does this include follow up period? Or does it merely represent recruitment? This is not clear. Healing rates (however defined) are influenced by duration of follow up. Longer follow up invariably correlates with higher recidivism rates. The follow up period for each study should be made explicitly clear in the tables below.


�That represents recruitment . Please see follow up period on the tables.


�This is not defined in the text or details of follow up (either its duration or its nature, eg clinical versus radiological) given in the tables.





I think this data would be useful for the reader to interpret 


�I concur, but the data that illustrates this is not oresented in this paper in its current form. The methods and duration of follow up need to be explicitly stated. This can be done in the tables below. 


�Please see table below


�There appears to be no quality assessment of the studies. One would normally expect to see something like the MINORS criteria (Slim et al ANZ J Surg 2003) or similar used in such a systematic review.


�This is insufficient. Formal criteria should be used (eg MINORS for non randomised studies, Cochrane for RCTs, Newcastle Ottawa for cohort studies etc) and reported in the tables below. 


�Most of the studies are individual case control studies ( LoE 3b) or case series (LoE 4) hence significant heterogeneity and lack of quality in methodology. MINORS may not be applicable for al studies. Would you like a separate column with LoE?


Thank you  


�I think level of evidence would be helpful


�The preferred format for a PRISMA flow chart is given below. I should be grateful if the authors would provide an appropriate PRISMA style flow chart. 





