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EDITORIAL

Who Benefits From the Anal Fistula Plug?

If healing was the only concern with anal fistulas, fistu-
lotomy would probably be the only way to go. Obvi-
ously, continence disturbance, surgical morbidity, and

cost must all be taken in account when evaluating a new
fistula therapy. The Surgisis anal fistula plug (AFP) has
received a lot of attention over the past 5 years as a new
modality to treat complex anal fistulas. Initial publications
from Atlanta, Georgia, reported success rates of over 80%
for both cryptoglandular1 and Crohn’s related2 complex
anal fistulas. Continence disturbance with the AFP is con-
ceptually hard to imagine and has not been reported so far.
Morbidity related to the AFP seems to be low, with a rate of
abscess formation of 4% to 29%.3 Interestingly, even cost
may not be an issue according to an analysis from Canada
which, using microcosting methodology on 12 patients,
found that the AFP procedure was cheaper than the endo-
rectal advancement flap procedure, even when adjusted for
length of hospital stay. The cost advantage, not necessarily
transposable in other health care systems, was mainly ex-
plained by the shorter operative time and a lower anesthe-
siologist fee calculated for the AFP procedure.4

It is not surprising that numerous surgeons have
adopted this simple technique to try and relieve some of
the frustration of their struggle with patients who have
fistulas. However, most subsequent case series failed to re-
produce the initial excellent healing rates. Skepticism rose
but believers claimed that bad patient selection and inex-
perience with the placement method leading to early ex-
trusions were responsible for the high failure rates. To this
date, excluding studies on rectovaginal fistulas only, 22
publications have reported outcomes after treatment of
anal fistulas with the AFP. The success rates are strikingly
variable ranging from 14% to 87%. This variability has not
decreased over time (Fig. 1) and could be explained in part
by the following reasons.

First, a learning curve effect with the technique and
postoperative care may account for variable failures rates,
in particular, those related to early extrusion of the AFP. A
decrease of this effect can be expected assuming that the
learning curve for the AFP is rather steep because it consists
mainly of learning how to secure the AFP at the internal

fistula opening. In addition, standardized patient care pa-
rameters are now available following a consensus confer-
ence in 2007.5

Second, the methodology in most studies suffers from
their retrospective nature and frequently from insufficient
follow-up. Fortunately, several randomized controlled tri-
als have been registered across the world, most often com-
paring the AFP with the endorectal advancement flap, but
also with the cutting seton method, the “ligation of inter-
sphincteric fistula track” procedure, or “any surgeon’s
preference.” So far, only one study has been published,
which was prematurely interrupted because of an unac-
ceptably high failure rate of 80% (12/15) in the AFP arm.6

Results from the other ongoing studies are eagerly awaited.
Finally, the study populations across the different

publications are often a case mix with different propor-
tions of simple or complex, primary or recurrent, trans-
sphincteric or rectovaginal fistulas, or cryptoglandular or-
igin or related to Crohn’s disease. This renders
comparisons of outcomes difficult and it also raises the key
question concerning patient selection: who really benefits
from the AFP?

McGee et al7 in this issue of Diseases of the Colon &
Rectum report their experience with the AFP in 41 patients
treated over 39 months. The study group is rather homo-
geneous: all patients had transsphincteric fistulas of cryp-
toglandular origin, all but one had a single track, all were
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FIGURE 1. Fistula healing rates with the anal fistula plug as
reported in articles found in PubMed over the past 4 years. Each
triangle represents a publication. The horizontal bars represent
median and range of values.
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fixaQon	
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Direct Visualization Anal Fistula Suture Technique

3 Adjacent to the internal opening, pass 
a stitch deep to the internal sphincter 
layer and back out of the internal opening, 
without piercing the plug. Imagine the area 
of the internal opening as a clock dial; the 
suture should enter at 3 o’clock. 

5 Continue the stitch by passing the 
needle down alongside the fi stula 
plug, deep to the internal sphincter 
layer, and back out at 9 o’clock.

1 Pull the fi stula plug, narrow end fi rst, 
through the internal opening of the 
fi stula until slight resistance is felt. Note 
where the plug will need to be trimmed 
in Step 7. 

4 Continue this stitch by passing 
needle directly through the center 
of the plug approximately 9 mm 
below the trim line noted in Step 1. 
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2 Gently pull plug partially out of 
the internal opening.

6 Repeat Steps 3–5, making a stitch 
perpendicular to the fi rst 
(from 12 o’clock to 6 o’clock).

7 Pull plug back into its original position as 
in Step 1. Pull ends of sutures to remove 
any slack from the fi stula tract. Trim plug 
level with mucosa.

8 Tie off the two sutures over the top 
of the plug, effectively pulling the 
mucosal layer over the top of plug. 
There should be no part of the plug 
visible at the internal opening.

9 Trim the external end of the plug fl ush 
with the skin. Do not suture closed the 
external opening of the fi stula tract. 
Slightly enlarge the external opening 
to facilitate drainage.
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EDITORIAL

Who Benefits From the Anal Fistula Plug?

If healing was the only concern with anal fistulas, fistu-
lotomy would probably be the only way to go. Obvi-
ously, continence disturbance, surgical morbidity, and

cost must all be taken in account when evaluating a new
fistula therapy. The Surgisis anal fistula plug (AFP) has
received a lot of attention over the past 5 years as a new
modality to treat complex anal fistulas. Initial publications
from Atlanta, Georgia, reported success rates of over 80%
for both cryptoglandular1 and Crohn’s related2 complex
anal fistulas. Continence disturbance with the AFP is con-
ceptually hard to imagine and has not been reported so far.
Morbidity related to the AFP seems to be low, with a rate of
abscess formation of 4% to 29%.3 Interestingly, even cost
may not be an issue according to an analysis from Canada
which, using microcosting methodology on 12 patients,
found that the AFP procedure was cheaper than the endo-
rectal advancement flap procedure, even when adjusted for
length of hospital stay. The cost advantage, not necessarily
transposable in other health care systems, was mainly ex-
plained by the shorter operative time and a lower anesthe-
siologist fee calculated for the AFP procedure.4

It is not surprising that numerous surgeons have
adopted this simple technique to try and relieve some of
the frustration of their struggle with patients who have
fistulas. However, most subsequent case series failed to re-
produce the initial excellent healing rates. Skepticism rose
but believers claimed that bad patient selection and inex-
perience with the placement method leading to early ex-
trusions were responsible for the high failure rates. To this
date, excluding studies on rectovaginal fistulas only, 22
publications have reported outcomes after treatment of
anal fistulas with the AFP. The success rates are strikingly
variable ranging from 14% to 87%. This variability has not
decreased over time (Fig. 1) and could be explained in part
by the following reasons.

First, a learning curve effect with the technique and
postoperative care may account for variable failures rates,
in particular, those related to early extrusion of the AFP. A
decrease of this effect can be expected assuming that the
learning curve for the AFP is rather steep because it consists
mainly of learning how to secure the AFP at the internal

fistula opening. In addition, standardized patient care pa-
rameters are now available following a consensus confer-
ence in 2007.5

Second, the methodology in most studies suffers from
their retrospective nature and frequently from insufficient
follow-up. Fortunately, several randomized controlled tri-
als have been registered across the world, most often com-
paring the AFP with the endorectal advancement flap, but
also with the cutting seton method, the “ligation of inter-
sphincteric fistula track” procedure, or “any surgeon’s
preference.” So far, only one study has been published,
which was prematurely interrupted because of an unac-
ceptably high failure rate of 80% (12/15) in the AFP arm.6

Results from the other ongoing studies are eagerly awaited.
Finally, the study populations across the different

publications are often a case mix with different propor-
tions of simple or complex, primary or recurrent, trans-
sphincteric or rectovaginal fistulas, or cryptoglandular or-
igin or related to Crohn’s disease. This renders
comparisons of outcomes difficult and it also raises the key
question concerning patient selection: who really benefits
from the AFP?

McGee et al7 in this issue of Diseases of the Colon &
Rectum report their experience with the AFP in 41 patients
treated over 39 months. The study group is rather homo-
geneous: all patients had transsphincteric fistulas of cryp-
toglandular origin, all but one had a single track, all were
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FIGURE 1. Fistula healing rates with the anal fistula plug as
reported in articles found in PubMed over the past 4 years. Each
triangle represents a publication. The horizontal bars represent
median and range of values.
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Randomized clinical trial

Randomized clinical trial of anal fistula plug versus endorectal
advancement flap for the treatment of high cryptoglandular
fistula in ano

H. Ortiz, J. Marzo, M. A. Ciga, F. Oteiza, P. Armendáriz and M. de Miguel
Unit of Coloproctology, Department of Surgery, Hospital Virgen del Camino, Universidad Pública de Navarra, Pamplona, Spain
Correspondence to: Dr H. Ortiz, C/Irunlarrea 4, 31008 Pamplona, Navarra, Spain (e-mail: hortizhu@cfnavarra.es)

Background: The aim of this randomized study was to compare the results of anal fistula plug and
endorectal advancement flap in the treatment of high fistula in ano of cryptoglandular origin.
Methods: Consecutive patients with high trans-sphincteric fistula in ano of cryptoglandular aetiology
were randomized to treatment with either an anal fistula plug or endorectal advancement flap. Patients
agreed to participate in a follow-up programme, which included scheduled visits at 2, 4, 8, 12 and 24 weeks
and at 1 year after surgery. The primary endpoint was effectiveness in fistula healing. Recurrence was
defined as the presence of an abscess arising in the same area, or obvious evidence of fistulation.
Results: A large number of recurrences in the fistula plug group led to premature closure of the trial.
After 1 year, fistula recurrence was noted in 12 of 15 patients treated with an anal fistula plug compared
with two of 16 treated with an endorectal advancement flap (relative risk 6·40 (95 per cent confidence
interval 1·70 to 23·97); P < 0·001).
Conclusion: Contrary to other published studies, an anal fistula plug was associated with a low rate of
fistula healing, particularly in patients with a history of fistula surgery.

Presented to the Third Annual Meeting of the European Society of Coloproctology, Nantes, France, September 2008,
and published in abstract form as Colorectal Dis 2008; 10(Suppl 2): 1

Paper accepted 18 February 2009
Published online in Wiley InterScience (www.bjs.co.uk). DOI: 10.1002/bjs.6613

Introduction

The use of lyophilized porcine submucosal plugs
(Surgisis; Cook Surgical, Bloomington, Indiana, USA)
has been proposed as an alternative to conventional
surgical techniques for the treatment of anal fistula.
Published rates of favourable outcome are highly vari-
able, ranging from 13·9 to 87 per cent1,2. Some series
are retrospective3,4 and others are prospective cohort
studies2,5–11; only one study has compared the efficacy
of the anal fistula plug (AFP) technique with a retrospec-
tive review of patients treated with an endorectal anal flap
(ERAF)12.

Previous studies included simple and complex anal
fistulas2–10, anovaginal fistulas10–12 and patients with
inflammatory bowel disease6,8,10,11. There has been no
randomized study comparing the AFP with other surgical
procedures suitable for high fistulas. The objective of
this randomized trial was to compare the results of AFP

and ERAF in the treatment of high fistula in ano of
cryptoglandular origin.

Methods

Consecutive outpatients with an anal fistula were eval-
uated for eligibility from May 2007. Patients were
selected before operation based on digital examination,
proctosigmoidoscopy and hydrogen peroxide-enhanced
ultrasonography13. Those with a history of fistula surgery
also underwent magnetic resonance imaging studies.

Only patients with high fistula in ano of cryptoglandular
aetiology were included in the study. The fistulas were
defined as high when they included the upper two-thirds
of the external sphincter complex, which is confined by the
puborectalis sling and the end of the anal canal. Patients
with secondary tracts, horseshoe fistulas, anovaginal fistulas
or rectourethral fistulas and those with Crohn’s disease
were excluded. Fistulas with any suggestion of infection

Copyright  2009 British Journal of Surgery Society Ltd British Journal of Surgery 2009; 96: 608–612
Published by John Wiley & Sons Ltd
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The Anal Fistula Plug Treatment Compared With
the Mucosal Advancement Flap for
Cryptoglandular High Transsphincteric Perianal
Fistula: A Double-Blinded Multicenter
Randomized Trial
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BACKGROUND: The anal fistula plug was developed as an
alternative treatment for perianal fistulas.

OBJECTIVE: This study aimed to compare the anal fistula
plug with the mucosal advancement flap for the
treatment of high transsphincteric fistulas.

DESIGN: This study was a double-blinded, multicenter,
randomized trial.

PATIENTS: Sixty patients with perianal fistulas were
randomly assigned to receive an anal fistula plug or a
mucosal advancement flap and were blinded for the type
of treatment.

MAIN OUTCOME MEASURES: The outcome measures
comprised the closure rate, postoperative pain,
continence (colorectal functional outcome, Vaizey, and

Wexner scores), and quality of life. Closure was
determined by clinical examination by a surgeon blinded
for the intervention.

RESULTS: At a follow-up of 11 months the recurrence
rates were 71% (n ! 22) in the anal fistula plug group
and 52% (n ! 15) in the mucosal advancement flap
group, which was not significantly different. There were
no significant differences in postoperative pain, in pre-
and postoperative incontinence scores, soiling, and
quality of life.

CONCLUSIONS: The results of the anal fistula plug and
advancement flap procedures are disappointing in the
multicenter setting. There were no significant differences
in recurrence, functional outcome, and quality of life
between the plug and the advancement flap. Because the
plug is simple to apply and minimally invasive, it can be
considered as an initial treatment option for high
transsphincteric fistulas.

KEY WORDS: Anal fistula plug; Anorectal fistula;
Transsphincteric fistula; Continence; Quality of life.

Perianal fistulas are frequently encountered in today’s
surgical practice. Surgical treatment of high trans-
sphincteric perianal fistulas results in low success

rates compared with the treatment of low perianal fistulas.1

Several new treatment options have been developed over
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•  cg,	
  unique	
  track	
  high	
  TS;	
  +/-­‐	
  50%	
  recurrent	
  
•  1	
  centre	
  
•  43	
  paQents	
  randomized=>	
  32	
  received	
  allocated	
  treatment	
  
•  f-­‐up:	
  1	
  year	
  

•  %	
  success:	
  plug	
  =	
  3/15	
  vs.	
  ERAF	
  14/16	
  (p<0.0001)	
  
Ø  study	
  arrested	
  prematurely	
  

•  criQques:	
  
–  sample	
  size	
  calculaQon:	
  plug	
  65%	
  vs.	
  ERAF	
  82.5%	
  
–  interim	
  analysis	
  not	
  planned	
  
–  3/12	
  plug	
  failures	
  =	
  extrusions	
  
–  centre	
  with	
  a	
  long	
  tradiQon	
  and	
  experQse	
  with	
  ERAF	
  

OrNz	
  H	
  et	
  al,	
  Br	
  J	
  Surg	
  2009	
  



•  cg	
  fistulas,	
  mid/highTS	
  
•  mulQcentric	
  double-­‐blind	
  
•  60	
  paQents	
  randomized	
  (in	
  OR)	
  
•  f-­‐up:	
  11	
  months	
  

•  %	
  success:	
  plug	
  29%	
  vs.	
  ERAF	
  48%	
  (p=0.126)	
  
•  no	
  difference	
  in	
  conQnence,	
  QoL,	
  or	
  post-­‐op	
  pain	
  

	
  (COREFO,	
  Wexner,	
  Vaizey,	
  SF-­‐36)	
  

•  criQques:	
  	
  
–  sample	
  size	
  calcualQon:	
  2x23,	
  plug	
  80%	
  vs	
  ERAF	
  40%	
  
–  low	
  ERAF	
  success	
  rates	
  (?)	
  

van	
  Koperen	
  C	
  et	
  al,	
  DCR	
  2011	
  



PaQent	
  selecQon:	
  
PredicQve	
  factors	
  of	
  failure	
  

•  smoking1,4,6	
   	
   	
   	
   	
   	
   	
   	
   	
  (retro,	
  UV+MV)	
  
•  diabetes1 	
   	
   	
   	
   	
   	
   	
   	
   	
  (retro,	
  UV)	
  
•  short	
  fistula	
  track	
  (<4cm)3 	
   	
   	
   	
   	
  (retro,	
  UV)	
  
•  2°	
  opening	
  distant6	
   	
   	
   	
   	
   	
   	
  (retro,	
  MV)	
  
•  high	
  TS	
  (vs.	
  low	
  TS)2 	
   	
   	
   	
   	
   	
  (retro,	
  MV)	
  
•  posterior	
  fistula	
  (vs.	
  other)4 	
   	
   	
   	
  (retro,	
  MV)	
  
•  anterior	
  fistula* 	
   	
   	
   	
   	
   	
   	
  (retro,	
  MV)	
  
•  previous	
  plug	
  failure4,5	
   	
   	
   	
   	
   	
  (retro,	
  MV)	
  

1Schwander	
  T	
  et	
  al,	
  DCR	
  2009	
  
2Christoforidis	
  D	
  et	
  al,	
  DCR	
  2008	
  

3McGee	
  MF	
  et	
  al,	
  DCR	
  2010	
  
4Ellis	
  CN	
  et	
  al,	
  DCR	
  2010	
  

5Ky	
  A	
  et	
  al,	
  DCR	
  2008	
  
6Han	
  JG	
  et	
  al,	
  DCR	
  2011	
  *unpublished	
  paper	
  



plug	
  in	
  Crohn’s	
  disease?	
  

•  SystemaQc	
  review	
  and	
  data	
  pooling	
  	
  
•  anocutaneous	
  fistulas	
  only	
  
•  20	
  studies	
  (8	
  retro,	
  10	
  pro,	
  2	
  RCTs)	
  
•  F-­‐up	
  3-­‐48	
  months	
  
•  %	
  success:	
  
–  Crohn’s:	
   	
   	
   	
  23/42	
   	
   	
  (54.8%)	
  
–  non-­‐Crohn’s	
  : 	
   	
  265/488	
   	
  (54.3%) 	
  	
  

O’Riordan	
  JM	
  et	
  al,	
  DCR	
  2012	
  



polyglycolic	
  acid	
  :	
  trimethylene	
  carbonate	
  
(=Maxon®)	
  



COOK	
  vs.	
  GORE	
  

insertion and/or Gore Bio-A! plug insertion for the
treatment of complex anal fistulas between August 2007
and December 2009. Medical records and surgical op-
erative reports were reviewed and patient’s demographic
data, fistula etiology, previous treatments, operative
technique, and follow-up data to determine success were
recorded. Success was defined as closure of all external
openings and absence of drainage and perineal abscess
formation at the last follow-up. Follow-up time for pa-
tients whose treatment failed was calculated from their
initial surgery until the next fistula surgery (e.g., seton
placement, fistulotomy, repeat anal fistula plug) or until
their final office visit.

Procedures for each plug were performed as out-
patient, same day surgery with patients in either high
lithotomy or prone jackknife position using general
anesthesia. Preoperative protocol for all patients in-
cluded a clear liquid diet the day before surgery with-
out formal bowel preparation and a single dose of
prophylactic, broad-spectrum intravenous antibiotics
administered 60 minutes before start of surgery.

Cook Plug

The plug was inserted according to the manufacturer’s
guidelines. Initially, careful examination of the anal fis-
tula was performed using a fistula probe or seton to
identify the external and internal openings. Hydrogen
peroxide was flushed through the tract using an angio-
catheter. The tip of the Cook plug was tied with a silk
suture, the plug was pulled from the internal opening
toward the external opening and the wide end of the plug
was then wedged firmly into the internal opening of the
fistula tract. Excess plug material was trimmed flush with
the mucosa at the internal opening and at the level of the
skin for the external opening. A 2-0 Vicryl suture was
then placed to secure the plug at the internal opening.

Gore Plug

Initial steps for plug insertion were similar to Cook
plug. The Gore fistula plug was initially soaked in
normal saline and the appropriate number of tubes was
removed based on the estimated diameter of the fistula
tract to obtain an adequate fit. The remaining tubes
were then sutured together using a Prolene suture and
the entire plug was guided into the fistula tract such
that the tubes were present at the external opening and
the button of the plug remained in the anal canal flush
with the mucosa. The button was finally secured in
place using two or three 2-0 Vicryl sutures.

Patients were discharged home after recovery from
surgery with oral analgesics and stool bulking agents
and stool softeners to prevent constipation. Patients
were told that some drainage from the external opening

of the fistula tract is normal for a period of 2 to 6
weeks. Patients were also instructed to avoid excessive
physical activity for 2 weeks after the operation to
prevent plug dislodgement.

Results

Over a 28-month period, a total of 16 patients with
complex anal fistulas underwent 27 fistula plug in-
sertions: 12 patients underwent 16 Cook plug insertions
and 10 patients underwent 11 Gore plug insertions with
some patients who initially failed the Cook plug sub-
sequently receiving Gore plugs. No patients were lost to
follow-up. No complications or readmissions occurred
during the postoperative course for placement of either
plug. With regard to functional outcome, no patient
undergoing placement of either a Cook or Gore fistula
plug developed incontinence. Overall, 12 men and four
women had fistula plugs placed with an average age at
time of operation of 48.4 (range, 31–72). For all 16
patients, the type of fistulas included six anterior-based
and eight posterior-based fistulas, one horseshoe fistula,
and one anoperineal fistula. The etiology was crypto-
glandular in 10 (62.5%) patients, surgical trauma in five
(31.3%) patients, and HIV in one (6.3%) patient. Twelve
patients underwent 20 previous attempts at cure with the
mean number of previous procedures before fistula plug
placement of two (range, 1–3). The mean follow-up in
the Cook plug group was 95.1 days (standard devi-
ation 4 59.0) compared with 61.5 days (standard de-
viation 4 25.3) in the Gore plug group. The median
time to success in the Cook group was 47 (range 33–61)
days and 45 (range 24–103) days in the Gore group.

The overall procedural success rate at the time of last
follow-up for the Cook group was 12.5 per cent (2/16)
compared with 54.5 per cent (6/11) for the Gore group
(Fig. 1). Success was observed in two of 12 (16.6%)

FIG. 1. Overall procedural success rate for Cook and Gore
fistula plugs. Closure rates were higher using the Gore Bio-A!

plug.

No. 10 SHORT-TERM OUTCOMES OF TWO ANAL FISTULA PLUGS ? Buchberg et al. 1151

Buchberg	
  B	
  et	
  al,	
  Am	
  Surg	
  2010	
  

•  Cook:	
  12	
  paQents,	
  16	
  inserQons	
  
•  Gore:	
  10	
  paQents,	
  11	
  inserQons	
  

and healing. 
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Published	
  results	
  with	
  the	
  GoreTM	
  plug	
  

author	
   Journal	
   n	
  pa@ents	
   months	
  f-­‐up	
   %	
  success	
  
(par	
  pa@ent)	
  

Raio	
  C	
   Colorectal	
  Dis	
  2012	
   11	
   5	
   8/11	
  (73%)	
  

Favreau-­‐Weltzer	
  C	
   Colorectal	
  Dis	
  2012	
   9	
   1/9	
  (11%)	
  

de	
  la	
  PorQlla	
  F	
   DCR	
  2011	
   19	
   12	
   3/19	
  (16%)	
  

Buchberg	
  B	
   Am	
  Surg	
  2010	
   10	
   2	
   6/10	
  (60%)	
  

Omer	
  A	
   Ger	
  Med	
  Sci	
  2012	
   40	
   6	
   22/40	
  (58%)	
  

total	
   89	
   40/89	
  (45%)	
  



German	
  study	
  	
  

•  40	
  paQents	
  
•  3	
  centres,	
  5	
  surgeons	
  (5-­‐12	
  cases/surgeon)	
  
•  hospital	
  duraQon:	
  4.9	
  +/-­‐1.9	
  days	
  
•  oral	
  preparaQon	
  of	
  the	
  colon	
  

•  success:	
  22/40	
  (57.5%)	
  
–  variaQon	
  by	
  surgeon:	
  0-­‐75%	
  
–  NPT	
  ou	
  «	
  Kosmonautenkost	
  »	
  vs.	
  normal	
  nutriQon	
  :	
  	
  

	
  16/22	
  (73%)	
  vs.	
  7/18	
  (39%)	
  
	
  

Omer	
  A	
  et	
  al,	
  Ger	
  Med	
  Sci	
  2012	
  



The	
  «	
  chinese	
  »	
  plug	
  

•  Acellular	
  dermal	
  matrix	
  
•  same	
  inserQon	
  technique	
  
•  30	
  paQents	
  with	
  cg	
  fistula	
  
– mean	
  op	
  duraQon	
  	
  
–  f-­‐up:?	
  
– mean	
  healing	
  Qme:	
  10	
  days	
  
–  success	
  rate:	
  

moderate success. Recently, many techniques have 
been developed, such as endorectal advancement flap, 
anoderm island flap, excision and closure of  internal 
opening, fibrin glue, and fistula plug. These techniques 
have less risk of  anal incontinence, despite some 
recurrences. Several studies on fibrin glue treatment of  
anal fistula have been published since 1999, but, the 
healing rate after debridement and fibrin glue injection 
is 14%-60%[22-26]. Use of  anal fistula plug for complex 
fistula-in-ano repair[27,28] has a reported success rate of  
83%. The method has also been reported for a smaller 
group of  Crohn fistulas[14,15].

We used fibrin glue and fistula plug during the 
past year. Our institution began repairing all types of  
anorectal fistulae using the AEM to drain materials 
from human or animal skin tissue and to remove the 
composition of  immunogenicity. This technique has 
been used in the field of  burn and plastic surgery, 
stomatological surgery, tumor repaired surgery and 
urinology for a long time, and clinical results. In our 
study, the AEM was only used in low anorectal fistula, 
but could not be used in fistulas of  cryptoglandular 
origin, fistules caused by Crohn’s disease, recurrent 
fistules, and high anorectal fistules. Thirty patients with 
fistulae in ano were treated, 27 of  them had successful 
closure of  their fistula tracts after a 7-14 d follow-up. All 
the 28 patients with single fistula tracts had successful 
closure of  their fistula tracts. Of  them, 2 patients with 
multiple tracts had successful closure of  their fistula 
tracts too. Giving an overall successful closure rate of  
100% (30 of  30 patients), complications and recurrent 
case were encountered during the postoperative course, 
immune response and extensive fibrosis were not found 
in this study, suggesting that treatment of  fistula with 
AEM can reduce pain, shorten disease course, protect 
anal function. The ache time, and healing time of  the 
treatment group were obviously shorter compared with 
those achieved by using traditional surgical techniques[29].

The AEM technique is based on sound principles. 
It is a new, simple, safe, less invasive and effective 
technique for closing anorectal fistules, and for avoiding 
the risks of  anorectal incontinence. The early results are 
satisfactory. 

 COMMENTS
Background
Anorectal fistula is the chronic phase of anorectal infection. Traditional 
surgical techniques may damage the external anal sphincters. Many different 
methods for treating anorectal fistula have been reported in recent years. 
Other  alternative  approaches  are  the  application  of  fibrin  glue  and  fistula  plug.  

However, the result of these approaches is uncertain.
Research  frontiers
The  use  of  acellular  extracellular  matrix  (AEM)  in  the  anorectal  fistula  treatment  

was  first  study  in  the  world.

Innovations  and  breakthroughs
It is a new technique that is simple, asfe, minimally invasive for closing 
anorectal  fistules,  and  for  avoiding  the  risks  of  anorectal  incontinence.  The  early  

results are satisfactory. 
Applications  
This technique can, reduce pain, shorten healing time, protect anal function. 
Therefore,  it  can  be  used  in  the  treatment  of  fistulae.

Peer  review
This  paper  describes  a  new  technique  for  the  treatment  of  fistulae,  which  is  of  

certain  importance  in  clinical  treatment  of  fistulae.  
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Figure 2   AEM cut out with a knife for three or four strips.
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•  prospecQve	
  database	
  2007-­‐2010	
  
•  114	
  paQents	
  with	
  cg	
  fistula	
  
•  oral	
  colonic	
  prep,	
  abit	
  24	
  h,	
  4	
  weeks	
  rest	
  
•  follow-­‐up	
  20	
  months	
  
•  success	
  rate:	
  54%	
  
•  risk	
  factors	
  for	
  failure	
  (mulQvariate	
  analysis)	
  

–  smoking	
  
–  long	
  distance	
  2°	
  opening	
  –	
  anal	
  verge	
  
–  «	
  non-­‐expert	
  surgeon	
  »*	
  
	
  
*1	
  «	
  expert	
  surgeon	
  »	
  treated	
  18/114,	
  2	
  colorectal	
  but	
  non-­‐expert	
  treated	
  
96/114	
  paQents	
  

ORIGINAL CONTRIBUTION

Long-term Outcomes of Human Acellular Dermal
Matrix Plug in Closure of Complex Anal Fistulas
With a Single Tract

Jia Gang Han, M.D. • Zhen Jun Wang, M.D. • Bao Cheng Zhao, M.D.
Yi Zheng, M.D. • Bo Zhao, M.D. • Bing Qiang Yi, M.D. • Xin Qing Yang, M.D.

Department of General Surgery, Beijing Chaoyang Hospital, Capital Medical University, Beijing, People’s Republic of China

BACKGROUND: Bioprosthetic plugs represent a
promising technique for the treatment of anal fistula
simple because they allow simple and repeatable
application, preservation of sphincter integrity, minimal
patient discomfort, and subsequent surgical options if
needed. However, success rates vary widely.

OBJECTIVE: The aim of this study was to assess long-term
outcome in patients treated with an acellular dermal
matrix plug for closure of complex single-tract anal
fistulas.

DESIGN: This was a retrospective analysis of a
prospective database.

SETTING: The study was conducted at a university
hospital in Beijing, People’s Republic of China.

PATIENTS: The study population comprised 114 patients
treated between January 2007 and May 2010 for complex
high transsphincteric anal fistula with a single tract.

INTERVENTION: Fistulas were treated with an acellular
dermal matrix plug derived from donated human skin.

MAIN OUTCOME MEASURES: The main outcome
measures were fistula closure rate and postoperative
incontinence (Wexner scores).

RESULTS: No mortality or major complications were
observed. The overall success rate was 54.4% (62/114),
with a median follow-up of 19.5 (range, 11– 46) months.
Of the 52 patients with plug failure, 11 (21%) had plug
extrusion and 9 (17%) had sepsis. Most plug failures
occurred within 30 days, with only 1 plug failure
occurring 6 months after surgery. On multiple logistic
regression analysis, smoking (P ! .001), long distance
between external opening (P ! .001), and performance
of the operation by a nonexpert surgeon (P " .018) were
significantly associated with plug failure. Of 40 patients
who underwent cutting seton placement after plug
failure, 33 (82.5%) reported a successful outcome.
However, the rate of incontinence 6 months after seton
placement was 75% (30/40), whereas the rate in the
overall study population 6 months after insertion of the
ADM plug was 1.75% (2/114; P ! .001).

LIMITATIONS: This study was limited by its retrospective
nature.

CONCLUSIONS: Given the low morbidity and relative
simplicity of the procedure, we suggest that an acellular
dermal matrix plug is a reasonable option for closure of
complex anal fistulas with a single tract.

KEY WORDS: Anal fistula; Anal fistula plug; Human
acellular dermal matrix; Long-term outcome;
Incontinence; Risk factors.

Anal fistulas, especially complex fistulas, can be a
challenge to treat successfully. An anal fistula is
termed “complex” when the tract crosses more than

30% to 50% of the external sphincter, is anterior in a
woman, is recurrent, or has multiple tracts, or when the
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PLUG	
  -­‐	
  CONCLUSIONS	
  

•  easy	
  to	
  do	
  
•  variable	
  success	
  rate	
  –	
  disappoinQng	
  (<50%)	
  
•  new	
  plugs	
  do	
  not	
  seem	
  to	
  be	
  any	
  beier	
  
•  may	
  be	
  worth	
  trying	
  once	
  



stem	
  cells	
  



Expanded	
  adult	
  stem	
  cells	
  (eASCs)	
  	
  
(obtained	
  by	
  liposucQon)	
  

•  closure	
  of	
  1°	
  opening,	
  intra	
  fistular	
  injecQon	
  	
  
•  RCT	
  (Madrid)	
  	
  
•  n=	
  49	
  (cg	
  =	
  35;	
  Crohn's	
  =	
  14)	
  	
  
•  no	
  complicaQons	
   	
  	
  

Garcia-­‐Olmo	
  D	
  et	
  al,	
  DCR	
  2009	
  
Guadalajara	
  H	
  et	
  al,	
  Int	
  J	
  Colorectal	
  Dis	
  2012	
  

*repeat	
  injecNon	
  of	
  60	
  million	
  eASCs	
  at	
  8	
  weeks	
  if	
  fistula	
  persisted	
  

healing	
  	
  
at	
  8	
  weeks	
  

healing	
  at	
  1	
  year	
   healilng	
  at	
  final	
  f-­‐up	
  
(median	
  38mo)	
  

fibrine	
  glue	
   3/25	
  (12%)	
   3/25	
  (12%)	
   2/25	
  (8%)	
  

fibrine	
  glue+	
  eASCs*	
   17/24	
  (71%)	
   15/24	
  (63%)	
   7/21	
  (33%)	
  
P	
  
<	
  
0.
00
1	
  
	
  



Expanded	
  adult	
  stem	
  cells	
  (eASCs)	
  	
  
(obtained	
  by	
  liposucQon)	
  

•  MulQcenter	
  RCT	
  (19)	
  single	
  blind	
  
•  n=200	
  

	
  
	
  
•  main	
  author	
  has	
  licence	
  agreement	
  with	
  Cellerix	
  SA	
  

Herreros	
  D	
  et	
  al	
  (Madrid),	
  DCR	
  2012	
  

*repeat	
  injecNon	
  of	
  60	
  million	
  eASCs	
  at	
  8	
  weeks	
  if	
  fistula	
  persisted	
  

healing	
  at	
  6	
  mo	
  
(pioneer	
  centre)	
  

healing	
  at	
  1	
  year	
  
(all	
  centres)	
  

fibrin	
  glue	
   18	
  %	
   37	
  %	
  

fibrin	
  glue	
  +	
  eASCs*	
   83	
  %	
   52	
  %	
  

eASCs	
  alone*	
   55	
  %	
   57	
  %	
  



Mesenchymal	
  stroma	
  cells	
  (eMSC)	
  	
  
(obtained	
  by	
  medullary	
  aspiraQon)	
  

iv	
  administraNon1	
  
•  clinical	
  response	
  axer	
  6	
  weeks	
  in	
  3/9	
  paQents	
  (-­‐	
  ≥70	
  CDAI)	
  	
  
•  no	
  complicaQons	
  

intra-­‐fistular	
  administraNon2	
  	
  
•  10	
  Crohn’s	
  paQents	
  with	
  refractory	
  fistulas	
  
•  ciprofloxacine,	
  cexriaxone,	
  metronidazol	
  for	
  2	
  weeks	
  pre-­‐op	
  
•  injecQon	
  every	
  4	
  weeks	
  (median:	
  4x/paQent)	
  
•  7/10:	
  complete	
  healing,	
  3/10:	
  improvement	
  (f-­‐up	
  12	
  months)	
  
•  (!)	
  addiQonal	
  systemic	
  effect	
  :	
  	
  

–  significant	
  reduQon	
  of	
  CDI	
  and	
  PADI	
  (p<0.01)	
  
–  sustained	
  increase	
  in	
  number	
  of	
  regulatory	
  T	
  cells	
  (mucosal	
  and	
  circulaQng)	
  

1Duijvestein	
  M	
  et	
  al	
  (Leiden),	
  Gut	
  2010	
  
2Ciccocioppo	
  R	
  et	
  al	
  (Pavia),	
  Gut	
  2011	
  

	
  



Conclusions	
  stem	
  cells	
  

•  disappoinQng	
  results	
  with	
  eASC	
  
•  very	
  preliminary	
  results	
  (promising?)	
  with	
  eMSCs	
  for	
  
Crohn’s	
  fistulas	
  



LIFT	
  
(LigaQon	
  of	
  Intersphincteric	
  Fistula	
  Track)	
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Fig. 2 Intersphincteric plane is dissected with fine scissors

Fig. 1 The intersphincteric space is explored through cur-
vilinear incision
EFO = External fistula opening
EAS = External anal sphincter
IAS = Internal anal sphincter
ISG = Intersphincteric groove

Fig. 5 Illustration of the ligation of an intersphincteric fis-
tulous tract
EFO = External fistula opening,
EAS = External anal sphincter
IAS = Internal anal sphincter
ISG = Intersphincteric groove

Fig. 4 The intersphincteric tract is ligated near internal anal
sphincter, and divide

Fig. 3 The intersphincteric fistula tract is hooked up with
small right-angled clamp

up was 26 weeks. Primary healing (grade 1) of inter-
sphincteric incision occurred in all patients in less than
3 weeks. The external opening wound healed in seven-
teen patients (94.4%). One fistula in the low transphinc-
teric group did not heal (grade 4, non-healing) (5.6%).
There was no change of the continence status (catego-
ry A) in all patients. There was no major post operative
complication.

Discussion
Fistulotomy has been performed since ancient

times. The outcome is generally acceptable. However,
fistulotomy causes various degrees of anal sphincter
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Case Report

Total Anal Sphincter Saving Technique for Fistula-in-Ano;
The Ligation of Intersphincteric Fistula Tract

Arun  Rojanasakul MD*,  Jirawat  Pattanaarun MD*,
Chucheep  Sahakitrungruang MD*,  Kasaya  Tantiphlachiva MD*

* Division of Colorectal Surgery, Chulalongkorn University

Objective: To describe a new technique for fistula-in-ano surgery aimed at total sphincter preservation, and
evaluate the preliminary results concerning non-healing and intact anal function.
Material and Method: A prospective observational study in eighteen fistula-in-ano patients treated by liga-
tion of intersphincteric fistula tract (LIFT) technique, from January to June 2006.
Results: Fistula-in-ano in seventeen patients healed primarily (94.4%). There was one non-healing case
(5.6%). The mean healing time was four weeks. None had disturbances in clinical anal continence.
Conclusion: The early outcome of the LIFT technique is quite impressive. Results warrant a larger study with
long-term evaluation. This technique has the potential to become a viable option for fistula-in-ano surgery.

Keywords: Fistula-in-ano, Anorectal fistula, Sphincter saving operation, Nonhealing of fistula-in-ano

Fistula-in-ano is the chronic phase of anorec-
tal infection and is characterized by chronic purulent
drainage or cyclical pain associated with abscess re-
accumulation followed by intermittent spontaneous
decompression(1). The goals of surgery for fistula-in-
ano are permanent healing and preservation of anal
continence. Traditional surgical techniques, namely
fistulotomy and seton technique, sever the internal
anal sphincters and may damage the external anal
sphincters. The recurrent rate of “lay-open” fistulo-
tomy was reported between 2-9 percent(2,3) with func-
tional impairment ranging from 0 to 17 percent(2,3).
The use of a seton had a recurrence rate between 0-8
percent. Minor and major incontinence was of 34-64
percent and 2-26 percent, respectively(4-10). Currently,
the recommended surgical techniques, for complex
fistula-in-ano, are endorectal advancement flap, ano-
cutaneous advancement flap, and direct excision and
closure of internal opening. The endorectal advance-
ment flap has a healing rate of 55-98 percent with the
minor and major incontinence of 31 and 12 percent
respectively(11-15). The anocutaneous advancement
flap procedure has a healing rate of 78 percent.

Deterioration of continence is 30 percent(16). Direct
closure of the internal opening has a 22.5 percent
recurrence rate and 6 percent minor incontinence(17).
Other alternative approaches are the application of
fibrin glue and fistula plug. The healing rate after
debridement and fibrin glue injection ranged from 14-
60 percent(18-20). Incontinence may not be affected and
was not generally reported. Fistula plug, the latest
technique for complex fistula-in-ano repair, had a
reported failure rate of 13 percent(21).

Fistula-in-ano does not heal spontaneously
due to two main reasons. Firstly, fecal particles can
enter the primary opening causing infection. Secondly,
the intersphincteric fistula tract is compressed between
internal and external anal sphincter, thus causing
intermittent closed septic foci and persistent sepsis.
The authors proposed that ligation and excision of
the intersphincteric tract could close the entrance for
fecal particles into the fistula tract and, at the same
time, eliminate the intersphincteric septic nidus. This
may result in healing of fistula-in-ano. This procedure
does not sever the anal sphincters and postoperative
anal function can remain intact.

The authors conducted a prospective obser-
vational study to evaluate this new sphincter saving

Correspondence to : Rojanasakul A, Division of Colorectal
Surgery, Chulalongkorn University, Bangkok 10330, Thailand.
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new	
  technique?	
  
Goligher	
  (Leeds,	
  1967)	
  
•  fistulotomy	
  of	
  the	
  IS	
  for	
  drainage	
  and	
  facilitated	
  access	
  for	
  

fistulectomy	
  	
  	
  
–  healing	
  in	
  25/25	
  paQents	
  
–  inconQnence:	
  8	
  gas,	
  4	
  liq	
  stool,	
  7	
  solid	
  stool	
  

Matos	
  (St.	
  Mark’s,	
  1993)	
  
•  intersphincteric	
  approach	
  for	
  fistulectomy	
  and	
  closure	
  of	
  the	
  

IS	
  from	
  the	
  inside	
  
–  healing:	
  7/13	
  
–  inconQnence:	
  3	
  gas,	
  1	
  liquid	
  



Author	
   journal	
   n	
  pa@ents	
   fup	
  
(mo)	
  

success	
  
rate	
  

2°	
  success	
  
rate	
  

incon@nence	
  

Rojanasakul	
  A	
  (Thailand)	
   J	
  Med	
  Ass	
  Thai	
  2007	
   18	
   ≤	
  6	
   94%	
   94%	
   0	
  

Shanwani	
  A	
  (Malaysia)	
   DCR	
  2010	
   45	
   9	
   82%	
   82%	
   0	
  

Bleier	
  J	
  (Minneapolis)	
   DCR	
  2010	
   39	
   4	
  (35	
  pat)	
   57%	
   69%	
   0	
  

Ooi	
  K	
  (Melbourne)	
   Colorectal	
  Dis	
  2011	
   25	
   5	
   68%	
   82%	
   0	
  

Sileri	
  P	
  (Rome)	
   Tech	
  Coloproctol	
  2011	
   18	
   >4	
   83%	
   89%	
   0	
  

Tan	
  KK	
  (Singapoore)	
   DCR	
  2011	
   93	
   6	
   86%	
  	
   93%	
  

Aboulian	
  A	
  (UCLA	
  CA)	
   DCR	
  2011	
   25	
   6	
   68%	
   72%	
   0	
  

Abcarian	
  AM	
  (Chicago)	
   DCR	
  2012	
   40	
   4	
   74%	
   0	
  

Wallin	
  UG	
  (Minneapolis)	
   DCR	
  2102	
   93	
   19	
   40%	
  	
   57%	
   CCF	
  FI	
  =	
  1	
  

Liu	
  WY	
  (UCLA	
  CA)	
   DCR	
  2013	
   38	
   26	
   61%	
   0	
  

Chew	
  MH	
  (Sydney)	
   Int	
  J	
  Colorect	
  Dis	
  2013	
   29	
   4	
   63%	
   88%	
   0	
  

van	
  Onkelen	
  (Roierdam)	
   Coloretal	
  Dis	
  2013	
   22	
  (low	
  TS)	
   19.5	
   82%	
   100%	
   unchanged	
  

Campbell	
  ML	
  (Tampa	
  FL)	
   Am	
  Surg	
  2013	
   20	
   3	
   80%	
   0	
  

Lehman	
  JP	
  (Sweden)	
   Colorectal	
  Dis	
  2013	
   17	
  (rec)	
   13.5	
   60%	
   0	
  

Sirikurnpiboon	
  S	
  (Thai)	
   WJ	
  Gastroint	
  Surg	
  2013	
   41	
   83%	
  

Mushaya	
  C	
  (Australia)	
  	
   Am	
  J	
  Surg	
  2013	
  (RCT)	
   25	
   19	
   92%	
   0	
  

Yassin	
  NA	
  (St.	
  Mark’s)	
   Colorectal	
  Dis	
  2013	
  (review)	
   498	
  (13)	
   4-­‐19.5	
   71	
  %	
  (40-­‐95)	
   6%	
  (minor)	
  

Vergara	
  F	
  (Mexico)	
   W	
  J	
  Gastro	
  	
  2013	
  (review)	
   592	
  (18)	
   75%	
  (40-­‐95)	
  

Résultats	
  LIFT	
  liiérature	
  



personal	
  results	
  

CHUV	
   Lugano	
   total	
  

n	
  paQents	
   12	
   13	
   25	
  

median	
  f-­‐up	
   3	
  months	
   6	
  months	
  

1°	
  success	
   5/12	
   5/13	
   10/25	
  (40%)	
  

2°	
  success	
   6/12	
   12/13	
   18/25	
  (72%)	
  

inconQnence	
   none	
   1	
  paQent	
  gas	
  



Published	
  results	
  over	
  Qme	
  

EDITORIAL

Who Benefits From the Anal Fistula Plug?

If healing was the only concern with anal fistulas, fistu-
lotomy would probably be the only way to go. Obvi-
ously, continence disturbance, surgical morbidity, and

cost must all be taken in account when evaluating a new
fistula therapy. The Surgisis anal fistula plug (AFP) has
received a lot of attention over the past 5 years as a new
modality to treat complex anal fistulas. Initial publications
from Atlanta, Georgia, reported success rates of over 80%
for both cryptoglandular1 and Crohn’s related2 complex
anal fistulas. Continence disturbance with the AFP is con-
ceptually hard to imagine and has not been reported so far.
Morbidity related to the AFP seems to be low, with a rate of
abscess formation of 4% to 29%.3 Interestingly, even cost
may not be an issue according to an analysis from Canada
which, using microcosting methodology on 12 patients,
found that the AFP procedure was cheaper than the endo-
rectal advancement flap procedure, even when adjusted for
length of hospital stay. The cost advantage, not necessarily
transposable in other health care systems, was mainly ex-
plained by the shorter operative time and a lower anesthe-
siologist fee calculated for the AFP procedure.4

It is not surprising that numerous surgeons have
adopted this simple technique to try and relieve some of
the frustration of their struggle with patients who have
fistulas. However, most subsequent case series failed to re-
produce the initial excellent healing rates. Skepticism rose
but believers claimed that bad patient selection and inex-
perience with the placement method leading to early ex-
trusions were responsible for the high failure rates. To this
date, excluding studies on rectovaginal fistulas only, 22
publications have reported outcomes after treatment of
anal fistulas with the AFP. The success rates are strikingly
variable ranging from 14% to 87%. This variability has not
decreased over time (Fig. 1) and could be explained in part
by the following reasons.

First, a learning curve effect with the technique and
postoperative care may account for variable failures rates,
in particular, those related to early extrusion of the AFP. A
decrease of this effect can be expected assuming that the
learning curve for the AFP is rather steep because it consists
mainly of learning how to secure the AFP at the internal

fistula opening. In addition, standardized patient care pa-
rameters are now available following a consensus confer-
ence in 2007.5

Second, the methodology in most studies suffers from
their retrospective nature and frequently from insufficient
follow-up. Fortunately, several randomized controlled tri-
als have been registered across the world, most often com-
paring the AFP with the endorectal advancement flap, but
also with the cutting seton method, the “ligation of inter-
sphincteric fistula track” procedure, or “any surgeon’s
preference.” So far, only one study has been published,
which was prematurely interrupted because of an unac-
ceptably high failure rate of 80% (12/15) in the AFP arm.6

Results from the other ongoing studies are eagerly awaited.
Finally, the study populations across the different

publications are often a case mix with different propor-
tions of simple or complex, primary or recurrent, trans-
sphincteric or rectovaginal fistulas, or cryptoglandular or-
igin or related to Crohn’s disease. This renders
comparisons of outcomes difficult and it also raises the key
question concerning patient selection: who really benefits
from the AFP?

McGee et al7 in this issue of Diseases of the Colon &
Rectum report their experience with the AFP in 41 patients
treated over 39 months. The study group is rather homo-
geneous: all patients had transsphincteric fistulas of cryp-
toglandular origin, all but one had a single track, all were

Dis Colon Rectum 2010; 53: 1105–1106
DOI: 10.1007/DCR.0b013e3181e27efb
©The ASCRS 2010
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FIGURE 1. Fistula healing rates with the anal fistula plug as
reported in articles found in PubMed over the past 4 years. Each
triangle represents a publication. The horizontal bars represent
median and range of values.
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LIFT	
  in	
  Crohn’s	
  paQents	
  

•  15	
  paQents	
  
•  8/12	
  paQents	
  healed	
  at	
  12	
  months	
  
•  no	
  FI	
  
•  lateral	
  fistula	
  >	
  midline	
  
•  longer	
  fistula	
  >	
  short	
  

Gingold	
  D,	
  Fleshner	
  P	
  et	
  al.,	
  Ann	
  Surg	
  2013	
  



risk	
  factors	
  for	
  LIFT	
  failure	
  

•  obesity1 	
   	
   	
   	
   	
   	
   	
   	
   	
  retro,	
  UV	
  
•  long	
  track2 	
   	
   	
   	
   	
   	
   	
   	
  retro,	
  UV	
  
•  previous	
  failed	
  fistula	
  surgery3 	
   	
  retro,	
  UV	
  

1Sirikurnpiboon	
  S	
  wt	
  al.,	
  W	
  J	
  Gastrointest	
  Surg	
  2013	
  
2Liu	
  WY	
  et	
  al.,	
  DCR	
  2013	
  

3Abcarian	
  AM	
  et	
  al.,	
  DCR	
  2012	
  	
  

procedure of choice for most cases of fistula-in-ano. Some

cases are not suitable for LIFT such as early fistulous

abscess, in which intersphincteric tract is not well formed,
as well as anal fistula with specific etiologies. Our patients

receive preoperative bowel preparation with sodium

phosphate enema. All patients are placed in prone position.
The anoscope used is the Fansler’s type, 28 mm in diam-

eter with hinge-handle (Fig. 2) or without handle (Fig. 4).

Detail of technical steps of the LIFT procedure

Identifying the internal opening

A simple technique that greatly helps identification of the

internal opening is injection of water through the external

opening (Fig. 2). If injection of water is not successful,

then gentle probing the fistula tract with metallic probe is

employed. In some cases passing the probe through the
internal opening may not be possible and should not be

forced, as presence of the probe close to the anus is enough

for siting the incision.

Incision

A 1.5–2.0-cm curvilinear incision is made at the inter-

sphincteric groove overlying the fistula tract (Fig. 3).

Fig. 1 Illustration showing the basic concept of the LIFT technique.
a Approach via intersphincteric groove, b suture ligation of tract to
close the internal opening, c suture ligation of defect in the external
anal sphincter after removal of all infected granulation tissue

Fig. 2 Identification of the internal opening by injection of water
through the external opening

Fig. 3 Curvilinear incision of the LIFT procedure along the inter-
sphincteric groove overlying the tract

Fig. 4 Intersphincteric fistulous tract hooked up with a Mixter
forceps

238 Tech Coloproctol (2009) 13:237–240
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VariaQon	
  1:	
  LIFT	
  +	
  ERAF	
  

•  41	
  paQents,	
  high	
  cg	
  fistulas	
  
•  LIFT	
  then	
  ERAF	
  
•  5	
  days	
  bedrest,	
  liquid	
  diet,	
  iv	
  cefurx+	
  flagyl	
  
•  f-­‐up	
  15	
  months	
  

Ø %	
  success:	
  	
  
Ø  I°:	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  21/41	
  
Ø  II°	
  (including	
  fistulotomy	
  for	
  IS	
  reccurrene):	
   	
  29/41	
  (71%)	
  

Ø  conQnence:	
  	
  
	
  FISI	
  improved	
  in	
  6,	
  same	
  in	
  34,	
  worse	
  in	
  1	
  paQent	
  

van	
  Onkelen	
  RS	
  et	
  al,	
  DCR	
  2012	
  



VariaQon	
  2:	
  LIFT	
  «	
  plus	
  »	
  

•  retrospecQve	
  study	
  
–  21	
  classic	
  LIFT	
  : 	
  debridement	
  of	
  fistula	
  
–  20	
  LIFT	
  «	
  plus	
  »:	
   	
  fistulectomy	
  	
  of	
  extrasphincteric	
  part	
  

•  high	
  TS	
  fistulas	
  	
  
•  %	
  success:	
  

–  LIFT:	
   	
   	
  17/21	
  (81%)	
  
–  LIFT	
  plus:	
  	
  18/21	
  (85%)	
  

•  obesity	
  =	
  failure	
  risk	
  factor:	
  
–  BMI	
  group	
  success:	
  22(3.9)	
  vs.	
  failure	
  30.5	
  (3.5),	
  p<0.001	
  

Sirikurnpiboon	
  S	
  et	
  al.,	
  W	
  J	
  Gastrointest	
  Surg	
  2013	
  



VariaQon	
  3:	
  LIFT	
  +	
  Surgisis	
  mesh	
  (BioLIFT)	
  	
  

•  31	
  paQents	
  (18	
  failed	
  plugs*,	
  4	
  Crohn’s)	
  
•  LIFT,	
  wide	
  dissecQon	
  of	
  IS	
  space	
  
•  fixaQon	
  of	
  a	
  Surgisis	
  mesh	
  on	
  the	
  levators	
  and	
  ES	
  overlapping	
  

the	
  fistual	
  site	
  by	
  1-­‐2	
  cm,	
  parQal	
  closure	
  of	
  the	
  incision	
  	
  
•  follow-­‐up	
  15	
  months	
  (12-­‐30)	
  
•  healing	
  in	
  29/31	
  (94%)	
  

–  2	
  failures:	
  
•  1	
  IS	
  fistula	
  =>	
  fistulotomie	
  (overall	
  healing	
  rate	
  97%)	
  
•  1	
  horseshoe	
  fistula	
  =>	
  cuKng	
  seton	
  

•  no	
  worsening	
  of	
  conQnence	
  

Ellis	
  N,	
  DCR	
  2010	
  *	
  author’s	
  success	
  rate	
  with	
  the	
  plug:	
  81%	
  



(BioLIFT)	
  
•  13	
  paQents	
  with	
  16	
  fistules	
  (4	
  reccurrences	
  post	
  LIFT)	
  
•  f-­‐up:	
  26	
  (12-­‐51)	
  weeks	
  
•  1°	
  success: 	
   	
   	
   	
   	
   	
   	
  11/16	
  (69%)	
  
•  2°	
  success: 	
   	
   	
   	
   	
   	
   	
  13/16	
  (81%)	
  
•  conQnence:	
  

–  no	
  paQent	
  
–  manometry	
  rest/squeeze:	
  no	
  différence	
  

Tan	
  KK,	
  Lee	
  PJ	
  (Sydney).	
  ANZ	
  J	
  Surg	
  2013	
  



VariaQon	
  4:	
  LIFT	
  +	
  plug	
  
•  21	
  paQents,	
  TS	
  fistulas	
  
•  LIFT	
  +	
  acellular	
  dermal	
  matrix	
  plug	
  
•  median	
  f-­‐up	
  14	
  (12-­‐15)	
  months	
  
•  healing	
  Qme	
  2°	
  opening:	
  2	
  weeks;	
  surgical	
  incsion:	
  4	
  weeks	
  
•  success	
  rate:	
  20/21	
  (95%)	
  
•  1/21	
  rare	
  inconQnence	
  in	
  gas	
  

•  36	
  paQents,	
  f-­‐up	
  >3	
  months,	
  success	
  94%	
  
Ø  RCT	
  started:	
  LIFT	
  vs.	
  LIFT	
  +	
  plug	
  clinical	
  trial	
  number	
  NCT01478139	
  	
  

Han	
  JG	
  et	
  al.	
  (Beijing)	
  Colorectal	
  Dis	
  2013	
  
Cui	
  JJ,	
  Han	
  JG	
  et	
  al.	
  (Beijing),	
  	
  Zhonghua	
  Wei	
  Chang	
  Wai	
  Ke	
  Za	
  Zhi.	
  2012	
  



VariaQon	
  5:	
  LIFT	
  +	
  seton	
  
•  20	
  paQents	
  with	
  complex	
  cg	
  fistulas	
  	
  
•  LIFT	
  
–  fistulectomy	
  up	
  to	
  the	
  ES	
  
–  seton	
  between	
  fistulectomy	
  and	
  IS	
  incision	
  	
  
–  removal	
  of	
  seton	
  axer	
  3	
  weeks	
  

•  f-­‐up:	
  18	
  months	
  
•  1°	
  success	
  rate	
  :	
  19/20	
  (95%)	
  
•  no	
  inconQnence	
  (FISI,	
  mano)	
  

TSUNODA ET AL: MANOMETRIC STUDY ON LIFT 900

thereafter. Healing time, the presence of recurrence, and 
any associated morbidity were noted. A seton was removed 
3 weeks after surgery.

Statistical Analysis
Numeric data are presented as the median and range. The 
nonparametric Wilcoxon rank-sum tests were performed 
to assess significant differences between 2 groups. Statisti-
cal analyses were conducted with the use of SPSS for Win-
dows version 11 (SPSS Japan Institute, Tokyo, Japan). The 
level of statistical significance was set at p < 0.05.

RESULTS

From March 2010 to August 2012, 20 patients met the 
study criteria for transsphincteric or complex fistula and 
were treated by the LIFT procedure with a loose seton. The 
median age of the patients was 42 (22–72) years with a 
predominantly male (80%) distribution. Symptoms lasted 
from 2 months to 120 (median, 7 months) months. No 
patient had undergone previous surgeries for fistula-in-
ano and had a seton inserted initially. Of the 20 patients, 
8 patients (40%) were classified as having a complex fis-
tula for the following reasons: 4 patients had more than 1 
external opening, 2 patients had multiple tracts, 1 patient 
had an anterior fistula in a woman, and 1 patient had a 
tract crossing more than 30% of the external sphincter. Of 
the 2 patients who had additional fistulas, one underwent 
a superficial fistulotomy and the LIFT procedure with a se-
ton for a transsphincteric fistula, and the other underwent 
a superficial fistulotomy and 2 synchronous LIFT pro-

cedures with setons. Twelve patients (60%) had a trans-
sphincteric fistula (Table 1).

The median operating time was 42 (29–90) minutes. 
The median hospital stay was 2 (2–3) days, and the median 
follow-up was 18 months. No intraoperative complication 
was documented. During the first 3 weeks, 2 patients ex-
perienced superficial perianal wound dehiscence. Primary 
healing was achieved in 19 patients (95%). The median 
healing time was 7 (4–17) weeks. No patient had recur-
rence postoperatively. One patient with persistent dis-
charge developed failure.

The median maximum resting pressure measured be-
fore and after the operation was 125 (range, 71–175) cm 
H

2
O and 133 (range, 95–169) cm H

2
O. The median maxi-

mum squeeze pressure measured before and after the op-
eration was 390 (range, 170–815) cm H

2
O and 432 (range, 

200–902) cm H
2
O. There were no significant postopera-

tive changes in either the maximum resting pressure or the 
maximum squeeze pressure (Fig. 2). No patients reported 
any incontinence postoperatively. The median FISI score 
before and after the operation was 0. One patient reported 
flatus incontinence preoperatively (Table 2).

DISCUSSION

Our study is a small case series with a short follow-up, but 
it confirms that most of the patients with transsphincteric 
fistula or complex fistula can be resolved with the LIFT 
procedure with a loose seton. There were no postoperative 
deteriorations of either the results of anal manometry or 
the FISI scores. This study also demonstrates that the pro-
cedure has a reasonable operating time, is safe, and needs 
short hospital stay.

Since the first description of the LIFT procedure in 
2007, several studies have been published in the literature 
with variable results and indications. Success rates ranged 
from 57% to 95% with variable follow-up, and no cases of 
de novo incontinence were reported.8–16 However, effects 
of fistula-in-ano surgery on continence are difficult to 
assess clinically,17 and a true determination of the effects 

FIGURE 1. Illustration showing the ligation of the intersphincteric 
!stula tract with a loose seton. A, Approach via intersphincteric 
groove. B, Suture ligation of tract to close the internal opening. C, 
Remove the secondary tract. D, Insert seton for drainage. Drawing 
courtesy of Akira Tsunoda.

TABLE 1.  Patient characteristics

Sex
 Male 16
 Female 4
Age, y 42 (22–72)
Duration of symptoms, mo 7 (0.5–120)
Type of !stula
 Low transsphincteric 12
 Complex !stulas 8
  Multiple external opening 4
  Multiple separate tracts 2
  Anterior !stula in a woman 1
  Tract crossing more than 30% 1

Values are presented as n or median (range).

Tsunoda	
  A	
  et	
  a.,	
  DCR	
  2013	
  



Conclusions	
  LIFT	
  

•  promising	
  technique	
  
–  good	
  healing	
  rates	
  
–  minimal	
  effect	
  on	
  conQnence	
  	
  
–  failures	
  

•  oxen	
  IS	
  =>	
  fistulotomy	
  
•  no	
  bridges	
  burnt	
  for	
  other	
  techniques	
  (ERAF)	
  

•  many	
  variaQons	
  
•  evidence	
  sQll	
  scarce	
  



VAAFT	
  
(Video	
  Assisted	
  Anal	
  Fistula	
  Treatment)	
  



Rigid	
  fistuloscopy	
  
under	
  perfusion	
  of	
  glycine-­‐mannitol	
  soluQon	
  	
  



endoscopic	
  cleansing	
  of	
  the	
  fistula	
  
	
  (fulguraQon,	
  brushing,	
  lavage)	
  



closure	
  of	
  the	
  1°	
  opening	
  by	
  stapling	
  or	
  ERAF	
  

VAAFT and subsequently, once per year. Twenty-two

patients were contacted by phone interview after the first

year of follow-up. Ninety-eight out of these 136 patients
were followed up for a minimum of 6 months with a

median duration of follow-up of 13 months (range

6–60 months).

Results

Seventy-four patients (75.5%) had a high trans-sphincteric

fistula (with more than 1 cm of external sphincter
involved), 9 patients (9.2%) an extrasphincteric fistula (in 7

cases the result of previous treatments and in 2 cases post-

traumatic), 6 patients (6.2%) had a supra-sphincteric fistula
and 9 patients (9.2%) had a horseshoe fistula. In 91 cases

(92.8%), the fistula pathway was single, whereas in 7 cases

(7.2%) it was double. In 16 cases (16.3%), the internal
fistula opening was located in the anal canal, in 73 cases

(74.5%) at the level of the dentate line and in 9 cases

(9.2%) in the rectum. In 81 patients (82.6%), the internal
opening of the fistula was located in less than 5 min. In the

other 17 (17.3%), it was found by viewing the fistuloscope

light in the rectum. The operative time was progressively
reduced (from 2 h to 30 min) following improvement in

the learning curve. No major complications occurred and

no infection or bleeding was observed; however, there were
2 cases of postoperative urinary retention. In one case,

scrotal oedema was observed caused by the infiltration of

the irrigation solution after rupture of the fistula wall. No
cases of allergy to the synthetic cyanoacrylate were

reported, and all patients were discharged on the day of
surgery. Most patients reported that postoperative pain was

acceptable both in the early and in the later postoperative

period.
Pain control was based on the visual analogue scale

(VAS) score with a mean value of 4.5 (on a scale of 1–10)

during the first 48 h. None of the patients reported pain
after the first postoperative week. Twenty-one patients

(21.4%) did not require analgesics, whereas 49 patients

(50%) needed Ketorolac trimetamine on postoperative day

1, 20 (20.4%) required Ketorolac trimetamine for 3 to

4 days and only 8 (8.2%) needed Ketorolac trimetamine for
a week. Regarding the last group, in 5 out of 8 patients, the

suture was placed in the rectum, where there was no clear

correlation between suture level and the development of
pain. Primary healing was achieved in 72 patients (73.5%)

within 2 to 3 months after surgery. In 26 patients (26.5%),

no wound healing was observed. Nineteen of the 26
underwent reoperation with VAAFT, and the other 5

underwent cyanoacrylate reinjection. Nine of the 19

patients reoperated upon with VAAFT healed, whereas 6
have had a recurrence and the other 4 are still under

observation. The 5 patients who underwent cyanoacrylate

reinjection have all had recurrence. They will be reoperated
on once more with VAAFT. Sixty-two patients were fol-

lowed up for at least 12 months, where 54 (87.1%) have

primarily healed their fistula. We did not formally evaluate
anal continence in our patients with a validated score

before and after surgery. Our aim was only to determine

whether the operation might have worsened patients’
continence, and this was evaluated by simply asking the

patients about continence problems. All patients denied

worsening of faecal continence postoperatively. Among
those who had an active job, the longest time off work was

3 days.

Discussion

Current surgical techniques for treating anal fistulas are

based on three main principles: identification of the tract
and the internal opening, excision of the fistula tract and

preservation of anal sphincter function. Fistulotomy/fistu-

lectomy is the gold standard in the treatment of anal fistulas
with only minor involvement of the sphincters. Complex

fistulas are very challenging for the surgeon because of the

high incidence of bowel control impairment after these
traditional surgical approaches. The rationale of the VA-

AFT technique is based on the concept of both detection

Fig. 6 Closure of internal fistula opening with a stapler (semicircular or linear suture line) or a flap

420 Tech Coloproctol (2011) 15:417–422

123

injecQon	
  of	
  cyanoacrylate	
  glue	
  under	
  the	
  closure	
  

www.piercarlomeinero.it	
  



Results	
  VAAFT	
  

•  203	
  paQents	
  
–  149	
  previous	
  surgery	
  

•  F-­‐up	
  at	
  2,	
  4,	
  6	
  and	
  12	
  months	
  
•  success	
  at	
  1	
  year:	
  76%	
  
–  fistula	
  free	
  axer	
  2	
  aears:	
  94%	
  

•  no	
  de	
  novo	
  inconQnence	
  or	
  conQnence	
  worsening	
  

Meinero	
  PC,	
  Mori	
  L	
  Tech	
  Coloproctol	
  2011	
  	
  
Meinero	
  P	
  et	
  al,	
  oral	
  poster	
  ESCP	
  Belgrade	
  2013	
  



VAAFT	
  +	
  ERAF	
  –	
  Crohn’s	
  fistulas	
  

•  13	
  paQents	
  with	
  M.Crohn	
  
•  2/13	
  VAAFT	
  not	
  completed	
  
•  7/11	
  idenQficaQon	
  of	
  blind	
  sinus	
  
•  9/11	
  healed	
  
•  no	
  inconQnence	
  

Schwander	
  O,	
  Tech	
  Coloproctol	
  2013	
  



Conclusions	
  VAAFT	
  

•  promising	
  technique	
  
•  treatment	
  of	
  fistula	
  under	
  vision	
  
•  advantage	
  (?)	
  in	
  cases	
  where:	
  
–  1°	
  opening	
  not	
  idenQfied	
  
–  presence	
  of	
  blind	
  sinus	
  /	
  acQve	
  abcess	
  

•  costs	
  (equipement,	
  staplers)	
  
•  curently:	
  one	
  man	
  show	
  	
  

	
  (=	
  inventor	
  with	
  license	
  agreement	
  with	
  Karl	
  Storz)	
  



Platelet	
  rich	
  plasma	
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DISCUSSION

The results of this study combining PRP with the MAF 
show a low recurrence rate with a freedom from recur-

postoperative incontinence levels after using this tech-
nique are low. The median follow-up of our study was 
27 months, which implicates that long-term results and 
therefore more reliable recurrence numbers are shown. 

colorectal surgeons, the MAF is used as the basis of treat-
ment for HCPF, averting a learning curve for surgeons in 
future studies and the already started randomized con-
trolled study. This will hopefully benefit the reproducibil-
ity of our results. Unfortunately, this is only a retrospective 
analysis of a small group. Another limitation of this study 
is the lack of preoperative data on incontinence prohibit-
ing a comparison of pre- and postoperative incontinence. 

might have occurred during the long inclusion period, 
due to fewer patient referrals from other centers between 
the years 2008 and 2009. However, during the periods 
of inclusion, all patients eligible for treatment were in-
cluded. Finally, telephone interviews are not ideal dur-
ing  follow-up and some complications might have been 
missed. Compared with the pilot study by Van der Hagen 
et al8 using PRP in addition to MAF for HCPF, the number 
of patients in this study is higher, the follow-up is longer, 
and continence has been assessed. Our success rate con-
firms the results found before in this study. The Vaizey 
scores we found are comparable to reported incontinence 
levels after MAFs as described by Dubsky et al5 who re-
ported a Vaizey score >6 to be major incontinence. Preop-
erative continence data were unfortunately not available 
for comparison. As stated before, only 1 study is known to 
combine the MAF with PRP.8 In this article, the authors 
describe the success of PRP in other clinical applications, 
such as maxillofacial,9 plastic,10 and orthopaedic surgery 
and spinal fusion, and state that it has been used for the 

treatment of chronic wounds and ulcers.11–14 Platelet-re-
leased factors have been used to treat wounds since 1985. 
Platelet-rich plasma contains numerous growth factors 
that promote healing by attracting undifferentiated cells 
in the newly formed matrix and triggering cell division. 
Platelet-rich plasma may suppress cytokine release and 
limit inflammation, and it interacts with macrophages 
to improve tissue healing and regeneration.15,16 It also 
promotes new capillary growth and accelerates epitheli-
alization in chronic wounds.15 Platelets in PRP also play 
a role in the  host-defense mechanism at the wound site 
by producing signaling proteins that attract macrophages. 
 Platelet-rich plasma may contain a small number of leu-
kocytes that synthesize interleukins as part of a nonspe-
cific immune response.17,18

Platelet-rich plasma seems to improve wound healing 
at varies sites, and may therefore also improve the closure 
of perianal fistulas. Platelet-rich plasma, and, for instance, 
fibrin sealants, are initially fluids, ensuring that even very 
small fistula tracts are fully filled. When PRP is combined 
with thrombin it becomes glue. When it transforms into 
glue, the PRP will stay inside the fistula tracts (even very 
small tracts) when the patient is mobilized (Fig. 2). This 
glue now contains activated thrombocytes that release 
growth factors. A difference between PRP and fibrin seal-
ants is that fibrin sealants have no additional effect on 
wound healing because no growth factors are released and 
no immunomodulation occurs after clotting. The current 
price of manufacturing PRP for 1 patient is €703 or $924. 
We believe that the high closure rate justifies this price in 
patients with a high recurrence rate, because it results in 
fewer subsequent operations that sometimes use more 
expensive techniques. Treatment with, for instance, mes-
enchymal stem cells seems to be far more expensive as de-
scribed by Garcia-Olmo et al,19 who estimate the cost of 
stem cell production to be between €8000 and €12,000 or 
$10,500 and $15,750. Treatment with MAF combined with 
PRP will have to be further investigated in a randomized 

TABLE 2.   Incontinence levels

Vaizey score n (%)

0 11 (44)
1–6 10 (40)
>6 4 (16)

TABLE 3.   Incontinence levels in relation to previous number of 
operations

Vaizey  
score

No  
operations

One  
operation

Two  
operations

> Two  
operations

0 3 (25.0) 4 (66.6) 2 (66.6) 2 (50.0)
1–6 7 (58.3) 1 (16.6) 1 (33.3) 1 (25.0)
>6 2 (16.7) 1 (16.6) 0 1 (25.0)

Values given as n (%)
FIGURE 2. Showing the clotting of platelet-rich plasma after 
activation.



Autologous	
  Platelet	
  Rich	
  Plasma	
  

•  used	
  in	
  facial	
  and	
  estheQc	
  surgery,	
  
stomatology,	
  sports	
  medicine	
  	
  

•  10	
  paQents,	
  high	
  TS	
  fistulas	
  	
  
•  ERAF	
  +	
  PRP	
  
•  f-­‐up	
  26	
  months	
  
•  success:	
  9/10	
  

•  27	
  paQents,	
  high	
  TS	
  fistulas	
  	
  
•  f-­‐up	
  median:	
  6.5	
  months	
  
•  1°	
  success:	
  23/27	
  (85%)	
  

van	
  der	
  Hagen	
  SJ	
  et	
  al.,	
  Colorectal	
  Dis	
  2011	
  
Queralto	
  M	
  (Toulouse	
  F)	
  et	
  al.,	
  oral	
  poster	
  ESCP	
  Belgrade	
  2013	
  



ERAF	
  +	
  platelet	
  rich	
  plasma	
  
•  25	
  paQents,	
  cg	
  fistula	
  
•  3	
  hospitals,	
  6	
  years,	
  retrospecQve	
  study	
  
•  procedure:	
  	
  

–  excision	
  of	
  external	
  opening,	
  debridement	
  of	
  track	
  
–  mucosal	
  advancement	
  flap	
  
–  injecQon	
  of	
  autologous	
  PRP	
  (preparaQon	
  in	
  OR)	
  

•  f-­‐up:	
  27	
  (4-­‐7)	
  months	
  
–  recurrence	
  (axer	
  100%	
  I°	
  healing):	
  4/25	
  
–  inconQnence:	
  16%	
  >6/24	
  

Ø  RCT	
  started	
  

Göggens	
  K	
  et	
  al	
  (Maastricht)	
  DCR	
  2014	
  



Over	
  The	
  Scope	
  Clip	
  	
  

with saline. The shaft of the brush was left in place to
indicate the internal opening of the fistula. Two
resorbable U-shaped sutures were placed through
the sphincter muscle centering the internal opening
of the fistula in a cross-like fashion. The sutures were

knotted at their distal end to allow them to be pulled
through the working channel of the clip applicator
using a thread retriever. By holding the sutures under
slight tension the preloaded clip applicator was
advanced towards the internal opening of the fistula.

a

b

Figure 1. The OTSC! Proctology system (Ovesco AG, Tuebingen, Germany). (a) The anal fistula claw: The OTSC! clip is 14 mm in
diameter with pointed teeth and made of super-elastic shape memory alloy (Nitinol). (b) The applicator with loaded OTSC! clip.

a

b

Figure 2. Accessories of the OTSC! Proctology system. (a) The fistula brush. (b) The OTSC! Proctology Clip Cutter.
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g h

Figure 3. Fistula closure using the OTSC! Proctology system. (a) Preoperative situation with seton drainage of the fistula (arrow 1: external
fistula opening; arrow 2: internal fistula opening). (b) Circumferential excision of anoderm around the internal fistula opening (arrow 3:
dentate line; arrow 4: anocutaneous line). (c) Debridement of the fistula track using the fistula brush. (d) Placement of two U-shaped sutures.
(e) Advancement of the clip applicator. (f) Clip release. (g and h) Applied clip at the dentate line closing the internal fistula opening.
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Figure 3. Fistula closure using the OTSC! Proctology system. (a) Preoperative situation with seton drainage of the fistula (arrow 1: external
fistula opening; arrow 2: internal fistula opening). (b) Circumferential excision of anoderm around the internal fistula opening (arrow 3:
dentate line; arrow 4: anocutaneous line). (c) Debridement of the fistula track using the fistula brush. (d) Placement of two U-shaped sutures.
(e) Advancement of the clip applicator. (f) Clip release. (g and h) Applied clip at the dentate line closing the internal fistula opening.
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Figure 3. Fistula closure using the OTSC! Proctology system. (a) Preoperative situation with seton drainage of the fistula (arrow 1: external
fistula opening; arrow 2: internal fistula opening). (b) Circumferential excision of anoderm around the internal fistula opening (arrow 3:
dentate line; arrow 4: anocutaneous line). (c) Debridement of the fistula track using the fistula brush. (d) Placement of two U-shaped sutures.
(e) Advancement of the clip applicator. (f) Clip release. (g and h) Applied clip at the dentate line closing the internal fistula opening.
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The applicator had to be parallely aligned to the axis
of the anal canal to achieve an anatomical orientation
of the bent clip within the anorectum. The applicator
cap with the preloaded clip was slightly pressed
against the exposed sphincter muscle around the
opening of the fistula while lifting the tissue with
the sutures. After removal of the safety-lock of the
applicator, the clip was released by pulling the trigger
on the handle of the clip applicator: The clip was
pushed from the applicator cap and adequately closed
the internal opening of the fistula by the clip’s teeth
penetrating the sphincter muscle and compressing
the proximal fistula track. As a control of the appro-
priate clip placement the U-shaped sutures through
the sphincter muscle were seen in the center of the
captured tissue within the clip. To evaluate the effec-
tiveness of the clip closure they were cut off and
removed rather than knotted. Finally, the most distal
portion of the fistula tract was slightly enlarged to
ensure adequate drainage.

Results

The postoperative course was uneventful. No major
or minor complication was noticed. The patient

reported a tolerable pressure and discomfort in the
anal region, which was sufficiently reduced by oral
analgetics. She did not complain of any foreign body
sensation. The patient was discharged from hospital
three days after surgery.
The clinical follow-up with regular anorectal exam-

inations demonstrated an uncomplicated healing of
the fistula with the clip firmly sitting on the internal
fistula opening at the dentate line. No unexpected
side effects related to the clip, such as necrosis,
ischemia or pressure ulcers, were noticed around its
application site or at the opposite anorectal wall.
After the fistula had definitively healed without

any signs of recurrence, the clip was removed
using the OTSC! Proctology Clip Cutter in an
outpatient procedure eight months after clip place-
ment (Figure 4).

Discussion and conclusions

Anal fistulas are abnormal connections between the
anal canal and, most often, the perianal skin causing
pain, itching, and secretion. The treatment of anal
fistulas still remains a challenge due to their anato-
mical location with the potential risk of postoperative

a b

c d

Figure 4. Removal of the clip after fistula healing using the OTSC! Proctology Clip Cutter. (a) Clip lying flat within the anorectum without
tissue overgrowth. (b) Application of the OTSC! Proctology Clip Cutter. (c) Clip cut into halves. (d) Clip completely removed.
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of the anal canal to achieve an anatomical orientation
of the bent clip within the anorectum. The applicator
cap with the preloaded clip was slightly pressed
against the exposed sphincter muscle around the
opening of the fistula while lifting the tissue with
the sutures. After removal of the safety-lock of the
applicator, the clip was released by pulling the trigger
on the handle of the clip applicator: The clip was
pushed from the applicator cap and adequately closed
the internal opening of the fistula by the clip’s teeth
penetrating the sphincter muscle and compressing
the proximal fistula track. As a control of the appro-
priate clip placement the U-shaped sutures through
the sphincter muscle were seen in the center of the
captured tissue within the clip. To evaluate the effec-
tiveness of the clip closure they were cut off and
removed rather than knotted. Finally, the most distal
portion of the fistula tract was slightly enlarged to
ensure adequate drainage.

Results

The postoperative course was uneventful. No major
or minor complication was noticed. The patient

reported a tolerable pressure and discomfort in the
anal region, which was sufficiently reduced by oral
analgetics. She did not complain of any foreign body
sensation. The patient was discharged from hospital
three days after surgery.
The clinical follow-up with regular anorectal exam-

inations demonstrated an uncomplicated healing of
the fistula with the clip firmly sitting on the internal
fistula opening at the dentate line. No unexpected
side effects related to the clip, such as necrosis,
ischemia or pressure ulcers, were noticed around its
application site or at the opposite anorectal wall.
After the fistula had definitively healed without

any signs of recurrence, the clip was removed
using the OTSC! Proctology Clip Cutter in an
outpatient procedure eight months after clip place-
ment (Figure 4).

Discussion and conclusions

Anal fistulas are abnormal connections between the
anal canal and, most often, the perianal skin causing
pain, itching, and secretion. The treatment of anal
fistulas still remains a challenge due to their anato-
mical location with the potential risk of postoperative
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Figure 4. Removal of the clip after fistula healing using the OTSC! Proctology Clip Cutter. (a) Clip lying flat within the anorectum without
tissue overgrowth. (b) Application of the OTSC! Proctology Clip Cutter. (c) Clip cut into halves. (d) Clip completely removed.
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OSTC	
  for	
  anal	
  fistula	
  

•  10	
  paQents,	
  high	
  cg	
  TS	
  fistulas	
  
•  seton	
  >6	
  weeks,	
  full	
  bowel	
  prep,	
  prophyl	
  abx	
  
•  brushing	
  of	
  fistula	
  track	
  
•  op	
  Qme	
  30	
  (20-­‐45)	
  min	
  
•  no	
  surg	
  complicaQons,	
  pain	
  «	
  normal	
  »	
  
•  f-­‐up	
  6	
  months:	
  success	
  rate:	
  9/10	
  	
  
•  clip	
  loss:	
  1	
  at	
  3	
  days,	
  5	
  at	
  10-­‐30	
  days,	
  1	
  removed	
  

Prosst	
  R	
  et	
  al,	
  Min	
  Invasive	
  Ther	
  2013	
  



FiLac	
  (Fistula	
  Laser	
  closure)	
  



FiLac	
  (Fistula	
  Laser	
  closure)	
  

•  35	
  paQents	
  
•  cg	
  TS	
  fistulas	
  	
  
•  op	
  duraQon:	
  20	
  (6-­‐35)	
  min	
  
•  follow-­‐up	
  20	
  (3-­‐36)	
  months	
  
•  25/35	
  (71%)	
  success	
  
•  8/35	
  never	
  closed	
  
•  2/35	
  reccurred	
  at	
  3	
  and	
  6	
  

months	
  
•  no	
  inconQnence	
  

Giamundo	
  P	
  et	
  al,	
  Colorectal	
  Dis	
  2013	
  	
  



FiLac	
  
Author	
   n	
   type	
  fistula	
   f-­‐up	
  (mo)	
   success	
   incon@nence	
  

Giamundo	
  P	
  
Colorectal	
  Dis	
  2013	
  

35	
   TS	
  
	
  

30	
  (3-­‐36)	
   25/35	
  (71%)	
   0/35	
  

Wilhelm	
  A*	
  
Tech	
  Coloproctol	
  2011	
  

11	
   TS	
  +	
  IS	
   7.4	
  (2-­‐11)	
   9/11	
  (82%)	
   1/11	
  	
  
(minor	
  soiling)	
  

Ozturk	
  E	
  
OP	
  ESCP	
  2013	
  

42	
  
(60?)	
  

10	
  hTS	
  
38	
  lTS	
  
12	
  IS	
  

12	
   85%	
  

*closure	
  of	
  1°	
  opening	
  with	
  ERAF	
  



Conclusions	
  anal	
  fistulas	
  

•  several	
  new	
  techniques	
  +/-­‐	
  sponsored	
  by	
  the	
  industry	
  
•  plug:	
  simple	
  but	
  disappoinQng	
  
•  LIFT,	
  VAAFT:	
  promising	
  
•  low	
  quality	
  liierature,	
  we	
  need:	
  

–  standardisaQon	
  (technique,	
  per-­‐op	
  care)	
  	
  
–  prospecQve	
  registrees	
  
–  RCTs	
  



personal	
  algorithme	
  
•  endoanal	
  US	
  and	
  seton	
  for	
  ≥2	
  months	
  (mini-­‐vessel	
  loop)	
  
•  no	
  bowel	
  prep,	
  prophylacQc	
  abx	
  only	
  
•  technique:	
  

–  1°	
  choice:	
  LIFT	
  (linear	
  +/-­‐	
  simple	
  track)	
  
–  very	
  high	
  track,	
  blind	
  sinuses,	
  acQve	
  retroanal	
  abscess:	
  =>	
  
fistulectomy	
  +	
  ERAF	
  

–  mulQreccurrent	
  fistulas:	
  fistulotomy	
  and	
  primary	
  shincter	
  repair	
  




