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Abstract

AIM: To compare healing rates between intersphincter-
ic fistula tract (LIFT) and LIFT plus partial fistulectomy
procedures.

METHODS: A study of complex fistula-in-ano patients
was carried out from 1% March 2010 to 31" January
2012. All operations were done by colorectal surgeons
at a referral center in a Ministry of Public Health hos-
pital. Data collected included patients’ demographic
details, fistula type determined by endorectal-ultraso-
nography, preoperative and postoperative continence
status, previous operations, time between diagnosis of
fistula-in-ano and operation, type of surgery, healing
rates, recurrence rates, and types of failure examined
by endorectal-ultrasosnography, re-operation in recur-
rence or failure cases, and complications.

RESULTS: The study involved 41 patients whose aver-
age age was 40.78 + 11.84 years (range: 21-71 years).
The major fistula type was high-transsphincteric type
fistula. The median follow-up period was 24 wk. The
overall success rate was 83%: in the LIFT (Ligation in-
tersphincteric fistula tract) group the success rate was
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81% and in the LIFT plus (LIFT with partial coreout
fistulectomy) group it was 85% (P = 0.529). The me-
dian wound-healing time was 4 wk in both groups (P
= 0.262). The median time to recurrence was 12 wk.
Neither group had incontinence (Wexner incontinence
score-0) and the difference in healing rates between
the two groups was not statistically significant.

CONCLUSION: There was no difference in results
between LIFT and LIFT plus operations. The LIFT pro-
cedure is a good option for maintaining continence in
management of fistula-in-ano.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

The ideal way to treat anal fistula is to cure the disease

without any risk of fecal incontinence. The many surgi-
cal techniques used in treating anal fistula can be divided
into 2 groups: sphincter-sactificing and sphincter-spating
methods. The sphincter-sacrificing techniques, with or
without immediate repair, have a high healing rate but
also a high post-operative incontinence rate, while the
sphincter-sparing methods have varied healing rates but
little or no resultant incontinence. The impairment of
continence has an effect on quality of life, so the sphinc-
ter-sparing methods are now popular. There are a num-
ber of sphincter-sparing methods such as fibrin or cya-
noacrylate glue injection[l’zl, anal fistula plugm, endorectal
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Table 1 Assessment of clinical continence grading

Category Description

A Continent of solid and liquid stools and flatus (i.e., normal
continence)

B Continent of solid and usually liquid stools but not flatus (no
fecal leakage)

C Acceptable continence for solid stool but no control over
liquid stool or flatus (intermittent fecal leakage)

D Continued fecal leakage

Reproduced from Browning et al™.

muscular or mucosal advancement flap™’, core-out fistu-
lectomy'™”| radiofrequency ablation", ayurvedic seton'”,
ligation of intersphincteric fistula tract (LIFT)"*"", and
finally, video-assisted anal fistula treatment (VAAFT)",

Several sphinctet-sparing methods carry their own
risk of recurrence and some degree of incontinence.
Most of these are complicated and difficult procedures,
and require expertise, highly-experienced surgeons, ot
high-technology equipment. The ligation of LIFT proce-
dure was presented by Rojanasakul ez a/'” with a healing
rate of 94%. This procedure was a simple, safe, minimal-
ly-invasive technique. It was also effective, with a high
and rapid healing rate without any resultant incontinence.
However, later reports showed healing rates varying
between 57% and 83%"*?. The treatment failure or re-
currence might have been related to inadequate manage-
ment of sources of infection or remnant fistula tract as
proposed by Rojanasakul ez al™ and Mitalas ¢z a/™. The
aim of this prospective study was to compare the suc-
cess rates between treating complex anal fistula with the
original LIFT and LIFT with partial coreout fistulectomy
(LIFT plus).

MATERIALS AND METHODS

The study was conducted from 1" March 2010 to 31™
January 2012 in Rajavithi Hospital. All of the patients
were diagnosed with fistula-in-ano from their medical
history and physical examination. All patients underwent
endoanal ultrasonography (Hitachi, EUB 7500) combined
with hydrogen-peroxide for classification into simple and

complex fistula-in-ano. The ultrasonography study was
performed by a colorectal surgeon. The patients’ conti-
nence was evaluated at the preoperative and postopera-
tive phases by Wexner incontinence score (WIS)***! and
clinical continence grading (Table 1) was recorded at
every visit. Written informed consent was obtained from
all the patients after they were given a full explanation of
the procedure, and they agreed to participate in regular
follow-up assessments. This study was approved by the
Rajavithi Hospital Medical Ethics Committee.

Inclusion criteria were: (1) age more than 18 years;
(2) complex cryptoglandular anal fistulas in patients with
newly-diagnosed fistula-in-ano; and (3) no sinus abscess
confirmed by endoanal ultrasonography.
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Exclusion criteria were: (1) superficial fistulas that
could be treated by simple fistulotomy; (2) Crohn’s peri-
anal disease; and (3) other inflammatory bowel disease or
malignancy.

A database was created to collect information pertain-
ing to this study. The unit recorded data on patient demo-
graphics, past surgical treatments, fistula characteristics,
Endorectal ultrasonographic findings, operative data and
follow-up findings. The database also included informa-
tion on operative findings, postoperative morbidity and
length of follow-up.

Patients with complex fistula-in-ano were divided into
2 groups. The first group (the LIFT group) underwent
ordinary LIFT, as described by Rojanasakul[zzl, and the
second group (the LIFT plus group) had LIFT combined

with partial core-out fistulectomy.

Definitions
Simple fistulas: Low transsphincteric and intersphinc-
teric fistulas that cross 30% of the external sphincterm].

Complex fistulas: High transsphincteric fistulas with
or without a high blind tract; suprasphincteric and ex-
trasphincteric fistulas; horseshoe fistulas; and those asso-
ciated with inflammatory bowel disease, radiation, malig-
nancy, pre-existing incontinence, or chronic diarthea™.

Treatment failure or recurrence: Persistent discharge
(purulent stool) more than 4 wk after surgery or recur-
rent drainage; air leakage from external opening and/or
intersphincteric incision wound after the wound had

healed.

Healing wound or success: Defined as healing of the
external opening and intersphincteric incision wound.

Partial core-out fistulectomy: Excision of fistula tract
from the external opening to the outer rim of the anal
sphincter muscle.

Operative technique
All patients were admitted 1 d before surgery with no
bowel preparation. A wide- spectrum antibiotic was given
for 1 wk. Regional anesthesia was performed by anesthe-
siologists. The Prone-Jacknife position was used. An in-
ternal opening was identified by injecting methylene blue
or povidine iodine from an external opening, and an inci-
sion was made parallel to the anal verge about 2 centime-
tres above the intersphincteric groove. Dissection deep
down into intersphincteric space was carried out with
scissors and electric cautery to identify the fistula tract.
This tract was then ligated on the internal opening site
by polyglactin 3/0 (Vicryl 3/0) before being transected.
In order to confirm that it was the correct tract, normal
saline, methylene blue or povidine solution was injected,
after which the tract was ligated on the external site with
polyglactin 3/0.

The first group of patients had the tract curretted

April 27,2013 | Volume 5 | Issue 4 |



Table 2 Patient demographic data

LIFT LIFT plus P vaule

Patients 21 20
4395+1235 374511058

Age average

(mean * SD, yr) (range) (23-71) (21-54)  0.650

Sex
Male 17 14 0.326
Female 4 6

Underlying disease 0 0

BMI (kg/m’, mean + SD) 2420+4.62 23.08+538 0.480

Prior fistula operation 0 0

Fistula type 0.365
High-transsphincteric 19 14
Horseshoe-transsphincteric 1 8
Suprasphincteric 0 1
Low-transsphincteric 1 2

Preoperative incontinence
Clinical A A
WIS 0 0
Timing from diagnosis of fistula-in- 16 (4-52)  18(4-150)  0.547
ano to operation (median, wk) (range)

BMI: Body mass index; WIS: Wexner incontinence score; LIFT: Ligation of
intersphincteric fistula tract.

from the external opening while patients in the second
group had partial core-out fistulectomy performed from
the external opening to the external sphincter. The fistula
tracts of both groups were sent for pathological exami-
nation.

All of the patients were discharged the following
day with analgesia and stool softeners. Before being dis-
charged, they were shown how to cleanse their wounds
with tap water.

All patients were scheduled for follow-up at 2, 4,
8 and 12 wk postoperatively, and at 4-weekly intervals
thereafter. At each visit the patient’s clinical continence

26 : .
P9 was evaluated, and incontinence rates were re-

status
corded using WIS P42 Wound examination was carried
out at both the internal and external openings of the

wound, and other morbidity was also assessed.

Statistical analysis

The authors used y* analysis and the Fisher-exact test to
compare factors of recurrence, and the student #test and
Mann-Whitney U test were used to compare basic charac-
teristics of the patients such as age and underlying diseases
in the two groups (SPSS version 17, Microsoft Corp).

RESULTS

From 1% March 2010 to 31" January 2012, 45 complex
fistula-in-ano patients were treated in Rajavithi Hospital.
We excluded 4 patients from the study: 2 of them did
not complete all follow-up visits, 1 had a fistula caused by
tuberculosis, and 1 patient had a fistula associated with
catcinoma of the anal canal. The remaining 41 complex
fistula-in-ano patients were included. There were 31
male and 10 female cases whose average age was 40.78 *
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11.84 years (range: 21-71 years). Classification by type of
fistula showed that 33 patients had high-transsphincteric
type fistula, 4 had horseshoe-transsphincteric type, 1 had
suprasphincteric type, and 3 female patients had anterior
low-transsphincteric type. The average healing rate was
83%, the median wound healing time was 4 wk and the
time to recurrence was 12 wk (range: 6-16 wk). None
of the patients had incontinence. Of the 41 patients, 21
had the LIFT operation, and 20 had the LIFT + partial
coreout fistulectomy. Table 2 shows a compatison of the
demographic data of the two groups.

In the postoperative period, we had 1 minor bleeding
complication from a core-out wound, and 2 anal fissures
(one in each group). The fissures were healed by conser-
vative treatment. None of the patients had recurrence of
fistula, and none of their complications was associated
with recurrence.

In all, there was treatment failure of the fistula in 7
cases. Re-examination by endoanal ultrasonography was
carried out before re-operation (by other colorectal sut-
geons or endoscopists). In the LIFT group, there were
4 cases of recurrence, which was defined as non-healing
of the external opening after a second visit or one month
after the operation. One case had a sinus abscess due
to fistula tract remnants (presented as perianal abscess)
while another 3 cases were caused by failure of the liga-
tion of the intersphincteric fistula tract in the intraop-
erative stage. In the LIFT PLUS group there were three
instances of recurrence: 2 were due to failure to ligate the
fistula tract and another was due to a new abscess appeat-
ing near the operation site, and fistula-in-ano occurred
after incision and drainage with a new internal opening,
All 6 fistula recurrence cases underwent re-operation: 4
by the LIFT procedure, and 2 by the LIFT PLUS. The
patient with the sinus abscess was managed by incision
and drainage and curettage. All of the recurrence cases
healed after the second operation with no incontinence.
Univariate analysis of factors of recurrence showed that
body mass index (BMI) was a significant factor for recur-

rence (Tables 3 and 4).

DISCUSSION

The success rates of sphincter-sparing methods in treat-
ing anal fistula have varied considerably. Fibrin glue injec-
tion is simple but the results have been disappointing,
with success rates as low as 16%-25%"""". Similarly, anal
plug studies reported success rates of 29%-87%"",
Draining seton is also a simple technique, but has a long
healing time, varying from about 3-9 mo"**. Endoanal
advancement flaps and coreout fistulectomy are compli-
cated procedures with high success rates of 86%-97%
and with minimal change in continence®” due to stretch-
ing or tearing of the anal sphincter (Table 5).

Currently, there is a growing interest in ligation of
LIFT because the procedure is minimally invasive, easy
to learn and perform, and can be used on recurrent cases.
The eatly results of the LIFT procedure were quite im-
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Table 3 Results

Table 4 Comparative factors of recurrence (mean + SD)

LIFT LIFT PLUS P vaule
37.67 £17.40 44.00+14.29 0.400

Operative time

(mean * SD, min) (range) (20-75) (25-90)
Healing rate 81% 85% 0.529
Postoperative incontinence
Clinical A A
WIS 0 0
Postoperative complications 0.520
Headache 0 0
Urinary retention 0 0
Bleeding (minor) 0 1
Anal fissure 1 1
Difficulty in defecating 0 0
Wound healing time (median, wk ) 4 4 0.262
Follow up (median, wk) (range) 18 (12-22) 20 (12-24)
Time to recurrence (median , wk) 10 12 0.354
Recurrence cases 7 (%)
High-transsphincteric 4 (19) 3 (15)
Horseshoe-transsphincteric 0 (0) 0 (0)
Suprasphincteric 0 (0) 0 (0)
Anterior low-transsphincteric in 0 (0) 0 (0)
females
Re-operation 3 3

WIS: Wexner incontinence score.

pressive with success rates ranging from 57%-94% with
minimal morbidity and little or no impact on continence
status' ",

Some surgeons have used modifications of LIFT by
combining it with additional procedures such as transanal
advancement ﬂapm or bioprosthetic plugm. The healing
rate improved to 95% in the LIFT with anal fistula plug
procedure, but did not improve with the combination of
advancement flap.

Our study showed that primary healing was achieved
in 17 patients (81%) in the LIFT group and 17 patients
(85%) in the LIFT plus group (P = 0.529), with median
wound healing time of 4 wk in both groups (P = 0.262).
The healing rate following excision of the fistula tract was
unchanged from that of the non-excision group, similar
to the comparison of healing results in fistulotomy and
fistulectomy"™”. Seven patients (4 in the LIFT group and
3 in the LIFT plus group) had treatment failure or sus-
pected recurrence at median time 12 wk (range: 6-16 wk)
after surgery. These results showed that the excision of
the fistula tract or partial fistulectomy did not improve
the rates of success. It should be noted that in this study
there were no cases of persistent anal abscess, which may
be a common cause of treatment failure, so it should not
be assumed that incomplete removal of the fistula tract is
the only possible cause of treatment failure (Table 3).

Recurrence of anal fistula is mainly due to infection
and technical errors. Infection was one of the reasons
for non-healing of internal opening wounds, because it
caused the breakdown of the closure wound on the in-
ternal sphincter. So, in cases with persistent anal abscess
or infected incisional wounds, infection could be a factor
for treatment failure. All of our failute cases underwent
preoperative endorectal ultrasonography to delineate the
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Factor Heal (7 = 34) Recurrence (7 = 7) P vaule
Age, yr 41.35 £ 12.00 38.00 +11.43 0.502
BMI, kg/mZ 22.0+3.9 30.54 +3.54 <0.001
Timing from diagnosis of 16 (4-150) 16 (4-110) 0.985
fistula-in-ano to operation

(median, wk) (range)

Table 5 Overall LIFT success rate

Author, year Success Patient Follow up Incontinence

rate period rate
Rojanasakul et al™ 2007  94% 17 4 wk 0
Bleier et al™, 2010 57% 39 NA NA
Shanwani et al™, 2010 77% 45 9 mo 0
Tan et al™, 2011 78% 93 23 wk NA
Sileri et al™, 2011 83% 18 4 mo Same as

preoperative

Ooi et al™, 2012 68% 25 22 wk 0
Wallin et al™”, 2012 57% 93 19 mo NA
Abcarian et al®, 2012 74% 40 18 wk NA

van Onkelen ef al®, 2012 82% 22 19.5 mo 0

NA: Not available.

association of anal sphincter anatomy with the fistula
tract and secondary tract as well as collection or abscess.
In our study, there was no incidence of anal abscess, and
the failure rate from infection in this study was 2.4% (1
out of 41 cases), resulting from infection of the incision
wound.

There were 6 cases (3 in each group) of technical
errors in the identification of the fistula tract caused by
incorrect ligation of the “true” fistula tract, but these
results showed no statistical significance. The error was
confirmed by endorectal ultrasonography which demon-
strated the same internal opening and fistula tract. The
reason for the difficulty in identifying the fistula tract
could have been patient obesity, thinness or small size
of the fistula tract, or a deep-seated fistula tract. Failure
to identify the fistula tract occurred more often in obese
patients with BMI of more than 30 (P = 0.001), which
suggests that obesity might be a factor for treatment
failure™. It has been suggested that inserting a draining
seton for 8-12 wk"” preoperatively to eradicate septic
foci by adequate drainage and to promote maturation of
the fistula tract around the seton, would reduce infection
and make it easier to perform LIFT with impressive out-
comes (Table 4).

There were minor incidences of morbidity with 1
case of minor bleeding of an external wound which was
treated by pressure dressing, and 2 cases of anal fissure
which were healed by conservative management. Con-
tinence was normal, identical to the preoperative phase
with WIS = 0. Most previous reports of the LIFT tech-
nique also showed minimal or no impact on continence,
and minimal morbidity, even though the healing rates
varied.
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In recurrence or treatment failure cases, re-operation
was performed in 6 of the 7 cases with either LIFT or
LIFT plus. All of these patients healed without morbidity
or change in continence status. Another possible advan-
tage of the LIFT procedure is that it can be performed
in cases of recurrence even when failure occurred with
previous use of the LIFT technique[zm. Moreover, in
most recurrence cases the fistula type was converted to
an intersphincteric fistula type which is easy to handle by
simple fistulotomy'"”.

The limitations of this study were its small sample
size, unequal distribution of fistula typem] and short
follow-up periodw’m.

In conclusion, the LIFT procedure is relative easy to
perform, has a high healing rate and appears to be safe
with low morbidity and no impact on continence. The
excision of fistula tract combined with LIFT does not
improve success rates. The results of LIFT and LIFT
with partial fistulectomy procedures are similar.
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sacrificing procedures such as sphincterotomy and sphincterectomy; second,
sphincter-preserving procedures such as anal fistula plug, anal flap, seton and
intersphincteric fistula tract (LIFT). There are 2 differences between LIFT and
the total sphincter-conservation procedure used: (1) Ligation produces more fa-
vorable results than sewing; and (2) Curettage is more practical and less time-
consuming than total excision of the fistulous tract.

Research frontiers

This study aimed to compare the effectiveness of clearing fistula tract or granu-
lation tissue using original LIFT and LIFT plus partial fistulectomy.
Innovations and breakthroughs

This study showed no significant difference in healing rates or times between
the LIFT and LIFT plus partial fistulectomy, and most importantly, it found that
there was no resultant postoperative incontinence either from the LIFT or LIFT
plus procedure.

Applications

These results show removal of infected granulation tissue in the fistulous tract
and cavity by curettage or partial fistulectomy is equally successful. A second
advantage was that there was good postoperative continence status, which
may facilitate the management of recurrence or complex cases.
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This manuscript is impressive in that it studied not only the difference in suc-
cess rates between the LIFT and LIFT plus partial fistulectomy procedures in
the removal of fistula tract, but also the healing rates and postoperative conti-
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REFERENCES

1 de la Portilla F, Rada R, Ledn E, Cisneros N, Maldonado
VH, Espinosa E. Evaluation of the use of BioGlue in the
treatment of high anal fistulas: preliminary results of a pilot

(49

Boishidongs  WJGS | www.wijgnet.com

127

Sirikurnpiboon S et a/. LIFT operation in complex fistula

study. Dis Colon Rectum 2007; 50: 218-222 [PMID: 17164962
DOI: 10.1007 /s10350-006-0799-4]

Barillari P, Basso L, Larcinese A, Gozzo P, Indinnimeo M.
Cyanoacrylate glue in the treatment of ano-rectal fistulas. Int
] Colorectal Dis 2006; 21: 791-794 [PMID: 16625375]

Han JG, Wang Z], Zhao BC, Zheng Y, Zhao B, Yi BQ, Yang
XQ. Long-term outcomes of human acellular dermal matrix
plug in closure of complex anal fistulas with a single tract.
Dis Colon Rectum 2011; 54: 1412-1418 [PMID: 21979187]
Abbas MA, Lemus-Rangel R, Hamadani A. Long-term out-
come of endorectal advancement flap for complex anorectal
fistulae. Am Surg 2008; 74: 921-924 [PMID: 18942614]

Jarrar A, Church J. Advancement flap repair: a good option
for complex anorectal fistulas. Dis Colon Rectum 2011; 54:
1537-1541 [PMID: 22067182]

6  Jivapaisarnpong P. Core out fistulectomy, anal sphincter
reconstruction and primary repair of internal opening in the
treatment of complex anal fistula. ] Med Assoc Thai 2009; 92:
638-642 [PMID: 19459524]

Miller GV, Finan PJ. Flap advancement and core fistulectomy for
complex rectal fistula. Br | Surg 1998; 85: 108-110 [PMID: 9462397]
Gupta PJ. Radiofrequency fistulotomy in anal fistula. An
alternative to conventional surgical fistulotomy. Medicina
(Kaunas) 2003; 39: 996-998 [PMID: 14578644]

Ho KS, Tsang C, Seow-Choen F, Ho YH, Tang CL, Heah SM,
Eu KW. Prospective randomised trial comparing ayurvedic
cutting seton and fistulotomy for low fistula-in-ano. Tech Co-
loproctol 2001; 5: 137-141 [PMID: 11875680]

Rojanasakul A, Pattanaarun ], Sahakitrungruang C, Tan-
tiphlachiva K. Total anal sphincter saving technique for
fistula-in-ano; the ligation of intersphincteric fistula tract. |
Med Assoc Thai 2007; 90: 581-586 [PMID: 17427539]

Matos D, Lunniss PJ, Phillips RK. Total sphincter conserva-
tion in high fistula in ano: results of a new approach. Br |
Surg 1993; 80: 802-804 [PMID: 8330181]

Meinero P, Mori L. Video-assisted anal fistula treatment
(VAAFT): a novel sphincter-saving procedure for treat-
ing complex anal fistulas. Tech Coloproctol 2011; 15: 417-422
[PMID: 22002535 DOI: 10.1007/s10151-011-0769-2]

Bleier JI, Moloo H, Goldberg SM. Ligation of the inter-
sphincteric fistula tract: an effective new technique for
complex fistulas. Dis Colon Rectum 2010; 53: 43-46 [PMID:
20010349 DOI: 10.1007/DCR.0b013e3181bb869f]

Shanwani A, Nor AM, Amri N. Ligation of the intersphinc-
teric fistula tract (LIFT): a sphincter-saving technique for
fistula-in-ano. Dis Colon Rectum 2010; 53: 39-42 [PMID:
20010348 DOI: 10.1007/DCR.0b013e3181c160c4]

Tan KK, Tan IJ, Lim FS, Koh DC, Tsang CB. 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 2011; 54: 1368-1372 [PMID: 21979180]

Sileri P, Franceschilli L, Angelucci GP, D’Ugo S, Milito G,
Cadeddu F, Selvaggio I, Lazzaro S, Gaspari AL. Ligation of
the intersphincteric fistula tract (LIFT) to treat anal fistula:
early results from a prospective observational study. Tech
Coloproctol 2011; 15: 413-416 [PMID: 22076690 DOI: 10.1007/
s10151-011-0779-0.]

Aboulian A, Kaji AH, Kumar RR. Early result of ligation of
the intersphincteric fistula tract for fistula-in-ano. Dis Colon
Rectum 2011; 54: 289-292 [PMID: 21304298 DOI: 10.1007/
DCR.0b013e318203495d]

Ooi K, Skinner I, Croxford M, Faragher I, McLaughlin S.
Managing fistula-in-ano with ligation of the intersphinc-
teric fistula tract procedure: the Western Hospital experi-
ence. Colorectal Dis 2012; 14: 599-603 [PMID: 21831102 DOI:
10.1111/j.1463-1318.2011.02723.x]

Mushaya C, Bartlett L, Schulze B, Ho YH. Ligation of inter-
sphincteric fistula tract compared with advancement flap for
complex anorectal fistulas requiring initial seton drainage.
Am ] Surg 2012; 204: 283-289 [PMID: 22609079 DOI: 10.1016/

10

11

12

13

14

15

16

17

18

19

April 27,2013 | Volume 5 | Issue 4 |



20

21

22

23

24

25

26

27

28

29

30

31

32

Sirikurnpiboon S et a/. LIFT operation in complex fistula

j-amjsurg.2011.10.025]

Wallin UG, Mellgren AF, Madoff RD, Goldberg SM. Does
ligation of the intersphincteric fistula tract raise the bar in
fistula surgery? Dis Colon Rectum 2012; 55: 1173-1178 [PMID:
23044679 DOI: 10.1097/DCR.0b013e318266edf3]

Abcarian AM, Estrada J], Park ], Corning C, Chaudhry V,
Cintron J, Prasad L, Abcarian H. Ligation of intersphinc-
teric fistula tract: early results of a pilot study. Dis Colon
Rectum 2012; 55: 778-782 [PMID: 22706130 DOI: 10.1097/
DCR.0b013e318255ae8a.]

Rojanasakul A. LIFT procedure: a simplified technique
for fistula-in-ano. Tech Coloproctol 2009; 13: 237-240 [PMID:
19636496 DOI: 10.1007/510151-009-0522-2]

Mitalas LE, Dwarkasing RS, Verhaaren R, Zimmerman DD,
Schouten WR. Is the outcome of transanal advancement flap re-
pair affected by the complexity of high transsphincteric fistulas?
Dis Colon Rectum 2011; 54: 857-862 [PMID: 21654253]

Vaizey CJ, Carapeti E, Cahill JA, Kamm MA. Prospective
comparison of faecal incontinence grading systems. Gut
1999; 44: 77-80 [PMID: 9862829]

Jorge JM, Wexner SD. Etiology and management of fecal in-
continence. Dis Colon Rectum 1993; 36: 77-97 [PMID: 8416784]
Browning GG, Parks AG. Postanal repair for neuropathic
faecal incontinence: correlation of clinical result and anal
canal pressures. Br | Surg 1983; 70: 101-104 [PMID: 6824891
DOI: 10.1002/bjs.1800700216]

Garcia-Aguilar J, Belmonte C, Wong WD, Goldberg SM,
Madoff RD. Anal fistula surgery. Factors associated with
recurrence and incontinence. Dis Colon Rectum 1996; 39:
723-729 [PMID: 8674361 DOI: 10.1007 / BF02054434]

Haim N, Neufeld D, Ziv Y, Tulchinsky H, Koller M, Khaikin
M, Zmora O. Long-term results of fibrin glue treatment for
cryptogenic perianal fistulas: a multicenter study. Dis Colon
Rectum 2011; 54: 1279-1283 [PMID: 21904143 DOI: 10.1097/
DCR.0b013e318223c894]

Sentovich SM. Fibrin glue for anal fistulas: long-term re-
sults. Dis Colon Rectum 2003; 46: 498-502 [PMID: 12682544]
Buchanan GN, Bartram CI, Phillips RK, Gould SW, Halligan
S, Rockall TA, Sibbons P, Cohen RG. Efficacy of fibrin seal-
ant in the management of complex anal fistula: a prospective
trial. Dis Colon Rectum 2003; 46: 1167-1174 [PMID: 12972959]
Ellis CN, Rostas JW, Greiner FG. Long-term outcomes with
the use of bioprosthetic plugs for the management of com-
plex anal fistulas. Dis Colon Rectum 2010; 53: 798-802 [PMID:
20389214 DOI: 10.1007/ DCR.0b013e3181d43b7d]
Christoforidis D, Etzioni DA, Goldberg SM, Madoff RD,

(4 9

TR
JBaishideng®

WIJGS | www.wjgnet.com

33

34

35

36

37

38

39

40

41

42

128

Mellgren A. Treatment of complex anal fistulas with the
collagen fistula plug. Dis Colon Rectum 2008; 51: 1482-1487
[PMID: 18521674 DOI: 10.1007 /s10350-008-9374-5]

Lawes DA, Efron JE, Abbas M, Heppell ], Young-Fadok
TM. Early experience with the bioabsorbable anal fistula
plug. World ] Surg 2008; 32: 1157-1159 [PMID: 18373120 DOI:
10.1007 /s00268-008-9504-1]

Williams JG, MacLeod CA, Rothenberger DA, Goldberg
SM. Seton treatment of high anal fistulae. Br | Surg 1991; 78:
1159-1161 [PMID: 1958973]

Eitan A, Koliada M, Bickel A. The use of the loose seton tech-
nique as a definitive treatment for recurrent and persistent
high trans-sphincteric anal fistulas: a long-term outcome. |
Gastrointest Surg 2009; 13: 1116-1119 [PMID: 19238493 DOI:
10.1007/s11605-009-0826-6]

van Onkelen RS, Gosselink MP, Schouten WR. Is it pos-
sible to improve the outcome of transanal advancement
flap repair for high transsphincteric fistulas by additional
ligation of the intersphincteric fistula tract? Dis Colon
Rectum 2012; 55: 163-166 [PMID: 22228159 DOI: 10.1097/
DCR.0b013e31823c0{74]

Han JG, Yi BQ, Wang Z], Zheng Y, Cui J], Yu XQ, Zhao BC,
Yang XQ. Ligation of the Intersphincteric Fistula Tract Plus
Bioprosthetic Anal Fistula Plug (LIFT-Plug): a New Tech-
nique for Fistula-in-Ano. Colorectal Dis 2012 Oct 16 [Epub
ahead of print] [PMID: 23067044 DOI: 10.1111/codi.12062]
Malik AI Nelson RL. Surgical management of anal fistulae:
a systematic review. Colorectal Dis 2008; 10: 420-430 [PMID:
18479308 DOI: 10.1111/j.1463-1318.2008.01483.x]
Schwandner O. Obesity is a negative predictor of success af-
ter surgery for complex anal fistula. BMC Gastroenterol 2011;
11: 61 [PMID: 21605391 DOI: 10.1186/1471-230X-11-61]
Jordan J, Roig JV, Garcia-Armengol J, Garcia-Granero E, So-
lana A, Lled6 S. Risk factors for recurrence and incontinence
after anal fistula surgery. Colorectal Dis 2010; 12: 254-260
[PMID: 19220375 DOI: 10.1111/}.1463-1318.2009.01806-x]

van Koperen PJ, Wind ], Bemelman WA, Bakx R, Reitsma JB,
Slors JF. 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:
1475-1481 [PMID: 18626715 DOI: 10.1007/s10350-008-9354-9]
Ortiz H, Marzo M, de Miguel M, Ciga MA, Oteiza F, Arm-
endariz P. Length of follow-up after fistulotomy and fistu-
lectomy associated with endorectal advancement flap repair
for fistula in ano. Br | Surg 2008; 95: 484-487 [PMID: 18161890
DOI: 10.1002/bjs.6023]

P- Reviewer Shanwani A
S- Editor Gou SX L- Editor Hughes D E- Editor Lu Y]

April 27,2013 | Volume 5 | Issue 4 |



