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RAPID COMMUNICATION

A anorectal fistula treatment with acellular
extracellular matrix: A new technique

Wei-Liang Song, Zhen-Jun Wang, Yi Zheng, Xin-Qing Yang, Ya-Ping Peng

Wei-Liang Song, Zhen-Jun Wang, Yi Zheng, Xin-Qing
Yang, Ya-Ping Peng, Department of General Surgery,
Chaoyang Hospital of Capital Medicine University, Beijing
100020, China

Author contributions: Song WL performed research and wrote
the paper; Wang ZJ designed and performed research; Zheng Y,
Yang XQ, Peng YP performed research and analyzed data.
Correspondence to: Dr. Zhen-Jun Wang, Department of
General Surgery, Chaoyang Hospital of Capital Medicine
University, Beijing 100020, China. wang3zj@sohu.com
Telephone: +86-10-85231248 Fax: +86-10-85231248
Received: January 17,2008  Revised: July 5, 2008
Accepted: July 12, 2008

Published online: August 14, 2008

Abstract

AIM: To investigate a new technique of the anorectal
fistula treatment with acellular extracellular matrix
(AEM).

METHODS: Thirty patients with anorectal fistula
were treated with AEM. All fistula tracts and primary
openings were identified using conventional fistula
probe. All tracts were curetted with curet and irrigated
with hydrogen peroxide and metronidazole. The AEM
was pulled into the fistula tract from secondary to
primary opening. The material was secured at the level
of the primary opening. The excess AEM was trimmed
at skin level at the secondary opening.

RESULTS: All of the 30 patients had successful closure
of their fistula after a 7-14 d follow-up. The healing
rate of anal fistula in treatment group was 100%.
The ache time, healing time and anal deformation of
treatment group were obviously superior to traditional
surgical methods.

CONCLUSION: Using AEM anal fistula plug in
treatment that causes the anorectal fistula is safe and
successful in 100% of patients. It can reduce pain,
shorten disease course and protect anal function.
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INTRODUCTION

Anorectal fistula is the chronic phase of anorectal
infection and is characterized by chronic purulent
drainage or cyclical pain associated with abscess
reaccumulation followed by intermittent spontaneous
decompression!", The goals of surgery for fistula-
inano 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”
fistulotomy was reported to be 2%-9% with functional
impairment ranging from 0%-17%"". The use of a
seton has a recurrence rate of 0%-8%. Minor and major
incontinence is 34%-64% and 2%-26%, respectively” ",

Many different methods for treating anorectal
fistulae, particularly fistulae in which fistulotomy are
contraindicated, have been reported in recent years.
Other alternative approaches are the application of fibrin
glue and fistula plug. Since 1999, several studies on fibrin
glue treatment of anal fistula have been published. The
healing rate after debridement and fibrin glue injection is
14%-60%"""". Incontinence may not be affected. Fistula
plug, the latest technique for complex fistula-in-ano
repair, has a reported failure rate of 13%. A success rate
of 83% with a median follow-up of 12 mo is reported
for high cryptoglandular anal fistulas, and the method
has also been reported for a smaller group of Crohn
fistulas'" ",

Our institution began repairing anorectal fistulae
using acellular extracellular matrix (AEM) in the past
1 yr. In our study, 30 patients with anorectal fistula were
treated using acellular extracellular matrix. All of the 30
patients had successful closure of their fistula after a
7-14 d follow-up, giving an overall successful closure rate
of 100% (30 of 30 patients). It can reduce pain, shorten
disease course and protect anal function.
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MATERIALS AND METHODS

Patients

From January, 2007 to August, 2007, 30 patients
with anorectal fistula were selected from ChaoYang
Hospital of Capital Medicine University. They were
treated with AEM (19 males, 11 females). All the
patients had low anorectal fistula. Twenty-eight
patients had simple anorectal fistula cases, and 2
patients had complicated anorectal fistula. their age was
18-72 years (mean, 38 years). All patients underwent
mechanical bowel preparation the day before surgery,
followed by 2 g of metronidazole by mouth the same
evening. A broad-spectrum parenteral antibiotic
was given to induce anesthesia. All procedures were
performed under general anesthesia at a prone jackknife
position.

Anal fistula acellular dermal matrix technique

All operations were performed in the operating room.
The primary and secondary fistula tract openings
were identified. The fistula tract was then thoroughly
cleaned with a blunt curette or gauze strip that was
threaded through the tract (Figure 1A). All fistula
tracts and primary openings were identified using a
conventional fistula probe and/or hydrogen peroxide
instillation"*"", All tracts were irrigated with hydrogen
peroxide and metronidazole (Figure 1B). The AEM
was cut out with a pair of scissors for three or four
strips (Figure 2). Each primary opening was occluded
by using a AEM anal fistula plug. The AEM was
pulled into the fistula tract from secondary to primary
the plug fitted snuggly into the tract (Figure 1C).
The AEM material was secured at the level of
the primary opening opening using a 2-0 vicryl,
which was inserted deep to the internal sphincter
muscle. The excess AEM was trimmed at skin
level at the secondary opening. Care was taken to
avoid complete closure of the secondary opening
to allow drainage of material and to avoid a closed
system. At the end of the procedure, the plug was
completely buried within the fistula tract (Figure 1C).
In the two cases of multiple separate fistules, the plug
was cut into multiple strips to fit multiple fistula tracts.
All patients were instructed to have a clear liquid diet
for 48 h, avoid any strenuous activity; a broad-spectrum
parenteral antibiotic was given. The status of fistula
was determined at final follow-up. Success criteria were
defined: closure of all secondary openings, absence of
fistula drainage and abscess formation.
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Figure 1 Fistula tract thoroughly cleaned using a blunt curette (A), irrigated
with hydrogen peroxide and etronidazole (B), pulled into the primary fistula
opening until resistance(C). The AEM is secured at the level of the primary
opening using a 2-0 vicryl. The excess of the AEM is trimmed at the level of the
secondary opening. Care is taken to avoid complete closure of the secondary
opening to allow free drainage of fluid and avoid a closed system.

patients with single fistula tracts had successful closure
of their fistula tracts. These 2 patients with multiple
tracts had successful closure of their fistula tracts too.
The healing rate of anal fistula treatment group was
100%. There was no change of the continence status
in all patients. There was no majotr post operative
complication. Successful closure was not significantly
associated with single fistula tracts or multiple fistula
tracts.

RESULTS

DISCUSSION

Thirty patients were prospectively studied during
an cight-month period. Twenty-seven patients had
successful closure of their fistula tracts after a 7-14 d
follow-up, but 3 patients had successful closure of their
fistula tracts after 30 d follow-up. The mean healing
time was 10.0 d (range, 7-14 d, 27/30). The mean
operative time was 20 min (range, 15-25 min). All 28
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Traditional surgical techniques for anorectal fistula,
include fistulotomy and seton techniques. Fistulotomy
has been performed since ancient times. The outcome
is generally acceptable. However, fistulotomy causes
various degrees of anal sphincter injury[é’”’zﬂ. The
incontinence status is underestimated. The seton
technique is to minimize incontinence, but only with
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Figure 2 AEM cut out with a knife for three or four strips.

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%"*". Use of anal fistula plug for complex
fistula-in-ano repairmzs] has a reported success rate of
83%. The method has also been reported for a smaller
group of Crohn fistulas'" "

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™”.

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 eatly 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.

REFERENCES

1 Whiteford MH, Kilkenny J 3rd, Hyman N, Buie WD,
Cohen ], Orsay C, Dunn G, Perry WB, Ellis CN, Rakinic J,
Gregorcyk S, Shellito P, Nelson R, Tjandra JJ, Newstead G.
Practice parameters for the treatment of perianal abscess
and fistula-in-ano (revised). Dis Colon Rectum 2005; 48:
1337-1342

2 Vasilevsky CA, Gordon PH. The incidence of recurrent
abscesses or fistula-in-ano following anorectal suppuration.
Dis Colon Rectum 1984; 27: 126-130

3 van Tets WF, Kuijpers HC. Continence disorders after anal
fistulotomy. Dis Colon Rectum 1994; 37: 1194-1197

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

5 Garcia-Aguilar J, Belmonte C, Wong DW, Goldberg
SM, Madoff RD. Cutting seton versus two-stage seton
fistulotomy in the surgical management of high anal fistula.
Br ] Surg 1998; 85: 243-245

6 Pearl RK, Andrews JR, Orsay CP, Weisman RI, Prasad ML,
Nelson RL, Cintron JR, Abcarian H. Role of the seton in the
management of anorectal fistulas. Dis Colon Rectum 1993; 36:
573-577; discussion 577-579

7 Isbister WH, Al Sanea N. The cutting seton: an experience
at King Faisal Specialist Hospital. Dis Colon Rectum 2001; 44:
722-727

8  Dziki A, Bartos M. Seton treatment of anal fistula: experience
with a new modification. Eur | Surg 1998; 164: 543-548

9 Hamalainen KP, Sainio AP. Cutting seton for anal fistulas:
high risk of minor control defects. Dis Colon Rectum 1997; 40:
1443-1446; discussion 1447

10 Van Tets WF, Kuijpers JH. Seton treatment of perianal
fistula with high anal or rectal opening. Br | Surg 1995; 82:
895-897

11 Abel ME, Chiu YS, Russell TR, Volpe PA. Autologous fibrin
glue in the treatment of rectovaginal and complex fistulas.
Dis Colon Rectum 1993; 36: 447-449

12 Buchanan GN, Bartram CI, Phillips RK, Gould SW,
Halligan S, Rockall TA, Sibbons P, Cohen RG. Efficacy of
fibrin sealant in the management of complex anal fistula: a
prospective trial. Dis Colon Rectum 2003; 46: 1167-1174

13  Cintron JR, Park JJ, Orsay CP, Pearl RK, Nelson RL, Sone
JH, Song R, Abcarian H. Repair of fistulas-in-ano using
fibrin adhesive: long-term follow-up. Dis Colon Rectum 2000;
43: 944-949; discussion 949-950

14 Johnson EK, Gaw JU, Armstrong DN. Efficacy of anal

www.wjgnet.com



4794 ISSN 1007-9327  CN 14-1219/R

World J Gastroenterol

August 14, 2008 Volume 14  Number 30

15

16

17

18

19

20

21

fistula plug vs. fibrin glue in closure of anorectal fistulas.
Dis Colon Rectum 2006; 49: 371-376

O'Connor L, Champagne BJ, Ferguson MA, Orangio GR,
Schertzer ME, Armstrong DN. Efficacy of anal fistula plug
in closure of Crohn's anorectal fistulas. Dis Colon Rectum
2006; 49: 1569-1573

Buchanan GN, Bartram CI, Williams AB, Halligan S, Cohen
CR. Value of hydrogen peroxide enhancement of three-
dimensional endoanal ultrasound in fistula-in-ano. Dis
Colon Rectum 2005; 48: 141-147

Buchanan GN, Halligan S, Bartram CI, Williams AB, Tarroni
D, Cohen CR. Clinical examination, endosonography,
and MR imaging in preoperative assessment of fistula in
ano: comparison with outcome-based reference standard.
Radiology 2004; 233: 674-681

Buchanan GN, Owen HA, Torkington J, Lunniss PJ,
Nicholls R], Cohen CR. Long-term outcome following
loose-seton technique for external sphincter preservation in
complex anal fistula. Br | Surg 2004; 91: 476-480

Fengler SA, Pearl RK, Prasad ML, Orsay CP, Cintron JR,
Hambrick E, Abcarian H. Management of recurrent rectal
prolapse. Dis Colon Rectum 1997; 40: 832-834

Buchanan GN, Williams AB, Bartram CI, Halligan S,
Nicholls R], Cohen CR. Potential clinical implications of
direction of a trans-sphincteric anal fistula track. Br | Surg
2003; 90: 1250-1255

Malouf AJ, Buchanan GN, Carapeti EA, Rao S, Guy R],
Westcott E, Thomson JP, Cohen CR. A prospective audit of
fistula-in-ano at St. Mark's hospital. Colorectal Dis 2002; 4:

www.wjgnet.com

22

23

24

25

26

27

28

29

13-19

Park JJ, Cintron JR, Orsay CP, Pearl RK, Nelson RL, Sone
J, Song R, Abcarian H. Repair of chronic anorectal fistulae
using commercial fibrin sealant. Arch Surg 2000; 135:
166-169

Park JJ, Cintron JR, Siedentop KH, Orsay CP, Pearl
RK, Nelson RL, Abcarian H. Technical manual for
manufacturing autologous fibrin tissue adhesive. Dis Colon
Rectum 1999; 42: 1334-1338

Cintron JR, Park J]J, Orsay CP, Pearl RK, Nelson RL,
Abcarian H. Repair of fistulas-in-ano using autologous
fibrin tissue adhesive. Dis Colon Rectum 1999; 42: 607-613
Buchanan GN, Sibbons P, Osborn M, Bartram CI, Ansari
T, Halligan S, Cohen CR. Pilot study: fibrin sealant in anal
fistula model. Dis Colon Rectum 2005; 48: 532-539
Buchanan GN, Bartram CI, Phillips RK, Gould SW,
Halligan S, Rockall TA, Sibbons P, Cohen RG. Efficacy of
fibrin sealant in the management of complex anal fistula: a
prospective trial. Dis Colon Rectum 2003; 46: 1167-1174
Johnson EK, Paquette EL. Use of surgisis for abdominal
wall reconstruction/closure in battlefield casualties during
Operation Iraqi Freedom. Mil Med 2007; 172: 1119-1124
Champagne BJ, O'Connor LM, Ferguson M, Orangio GR,
Schertzer ME, Armstrong DN. Efficacy of anal fistula plug
in closure of cryptoglandular fistulas: long-term follow-up.
Dis Colon Rectum 2006; 49: 1817-1821

Liang H, Li CS. The observation of fibrin glue in closure
of anorectal fistulas. Jiezhichang Gangmen Waike 2006; 4:
231-232

S- Editor Zhong XY L- Editor Wang XL E- Editor Lin YP



