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Abstract

BACKGROUND
A complex anal fistula is a challenging disease to manage.

AIM
To review the experience and insights gained in treating a large cohort of patients
at an exclusive fistula center.

METHODS

Anal fistulas operated on by a single surgeon over 14 years were analyzed.
Preoperative magnetic resonance imaging was done in all patients. Four
procedures were performed: fistulotomy; two novel sphincter-saving procedures,
proximal superficial cauterization of the internal opening and regular emptying
and curettage of fistula tracts (PERFACT) and transanal opening of intersph-
incteric space (TROPIS), and anal fistula plug. PERFACT was initiated before
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TROPIS. As per the institutional GFRI algorithm, fistulotomy was done in simple
fistulas, and TROPIS was done in complex fistulas. Fistulas with associated
abscesses were treated by definitive surgery. Incontinence was evaluated
objectively by Vaizey incontinence scores.

RESULTS

A total of 1351 anal fistula operations were performed in 1250 patients. The
overall fistula healing rate was 19.4% in anal fistula plug (n = 56), 50.3% in
PERFACT (n = 175), 86% in TROPIS (n = 408), and 98.6% in fistulotomy (n = 611)
patients. Continence did not change significantly after surgery in any group. As
per the new algorithm, 1019 patients were operated with either the fistulotomy or
TROPIS procedure. The overall success rate was 93.5% in those patients. In a
subgroup analysis, the overall healing rate in supralevator, horseshoe, and fistulas
with an associated abscess was 82%, 85.8%, and 90.6%, respectively. The 90.6%
healing rate in fistulas with an associated abscess was comparable to that of
fistulas with no abscess (94.5%, P = 0.057, not significant).

CONCLUSION

Fistulotomy had a high 98.6% healing rate in simple fistulas without deterioration
of continence if the patient selection was done judiciously. The sphincter-sparing
procedure, TROPIS, was safe, with a satisfactory 86% healing rate for complex
fistulas. This is the largest anal fistula series to date.

Key Words: Anal fistula; Fistulotomy; Incontinence; Surgery; Recurrence

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This is the largest anal fistula study reported to date, with 1351 procedures
performed in 1250 patients over 14 years at an exclusive fistula-care center. A
treatment algorithm was consistently followed. Fistulotomy was done for simple
fistulas, and a novel sphincter-sparing procedure, transanal opening of intersphincteric
space, was performed for complex high fistulas. The overall success rate was 93.5% in
all fistulas, 98.6% for simple fistulas, and 86% in complex high fistulas. Fistulas
associated with abscesses were managed safely and successfully by definitive surgery
on the first attempt . Several novel concepts were developed during the study.

Citation: Garg P, Kaur B, Goyal A, Yagnik VD, Dawka S, Menon GR. Lessons learned from an
audit of 1250 anal fistula patients operated at a single center: A retrospective review. World J
Gastrointest Surg 2021; 13(4): 340-354

URL: https://www.wjgnet.com/1948-9366/full/v13/i4/340.htm

DOI: https://dx.doi.org/10.4240/wjgs.v13.i4.340

INTRODUCTION

Anal fistula is not the most common anorectal problem but it is undoubtedly among
the most dreaded!! because the two main problems associated with anal fistula
management are recurrence and incontinence risk?. Therefore, the anal fistula remains
an enigma for surgeons even now.

Fistulotomy has been the gold standard procedure for anal fistulas as it is associated
with a high success rate, but it cannot be performed in high fistulas because of an
increased risk of incontinencel”. Therefore, the search for a sphincter-saving procedure
has been ongoing for several decades!’”l. Initially, a cutting seton was utilized for high
fistulas, as gradual cutting of sphincter muscles was expected to preserve contin-
encel’l. However, long-term outcomes highlighted a high rate of incontinence with the
usage of cutting setonl’l. Advancement flaps were also performed for high fistulas, but
they were associated with high incontinence and low success rates!”. Several other
sphincter-saving procedures were developed in the last two decades, including video-
assisted anal fistula treatment (VAAFT)", anal fistula plug (AFP)", over the scope
clip?, fistula laser treatment!"’], and stem cells!"'l. Although the risk of incontinence was
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minimal, the success rates of the novel procedures in complex high fistulas, for which
they were primarily developed, was dismall'’. Ligation of intersphincteric tract (LIFT)
was first described in 19931, but has gained popularity only in the last decade.
Initially, a success rate of 80%-88% was reported!"], but in an exclusive cohort of
complex fistulas, the reported success rate of LIFT was lower (42%-60%)!".
Fistulectomy with primary sphincter reconstruction (FPR) had a reported high success
rate in high fistulas' but is not favored as cutting and then repairing a large portion
of sphincter muscles seems frightening to many patients!'?l.

Against this background of paucity of good procedures to treat high complex
fistulas, use of an innovative sphincter-saving procedure, proximal cauterization of the
internal opening (IO) and curettage of tracts (PERFACT) was initiated by us in 2013071,
Initially, a success rate of 86% was achieved!”! but it dropped to 50% over time.
Therefore, use of another sphincter-saving procedure, transanal opening of
intersphincteric space (TROPIS) was begun in 2015". That procedure had a promising
short-term success rate of 90% and it was maintained in the long-term!“l. TROPIS has
become the standard procedure for high complex fistulas at our center. Fistulotomy is
performed for low fistulas. Initially, AFP and then PERFACT procedures were also
performed, but are rarely used now because of their low success rates. The experience
and the lessons learned by performing these four procedures, fistulotomy, TROPIS,
PERFACT, and AFP, in 1250 consecutive anal fistula patients over 14 years at a single
specialized anal fistula center are summarized in this review.

MATERIALS AND METHODS

The study was conducted at Garg Fistula Research Institute (GFRI), a center that
specializes exclusively in anal fistulas,. All consecutive anal fistula patients operated at
this center were included in the analysis. All types and grades of anal fistula were
included, and all the operations were performed by a single surgeon. Approval was
granted by the Indus International Hospital-Institute Ethics Committee and written
consent was taken from every patient. The patients were informed about the purpose
of the study, and the study was conducted in accordance with the ethical principles of
the Declaration of Helsinki.

Initially, from September 2006 to November 2012, AFP procedures were done for
both low as and high fistulas (Figure 1). As the healing rates with AFP were not
satisfactory, it was not performed after November 2012. Since then, from December
2012 to December 2020, fistulotomy has been done for low fistulas. After November
2012, two innovative sphincter-saving procedures were performed for complex high
fistulas. The PERFACT procedure was performed for complex fistulas from August
2103 to June 2017 (Figure 1)I"l. However, due to a high recurrence rate, PERFACT
procedure was used sparingly after February 2015. The TROPIS procedure was
performed in its place for complex fistulas!'! (Figure 1) and its use is ongoing through
December 2020, Currently, the GFRI algorithm is to do fistulotomy for low fistulas
and TROPIS for complex high fistulas (Figures 1 and 2)""l. In case of a fistulotomy
recurrence, another fistulotomy was done. If a recurrence occurred after a TROPIS
procedure, then TROPIS was repeated if a high tract persisted, or a fistulotomy was
performed if only a low tract remained (Figure 2). Before 2015, PERFACT was the
main procedure done for high fistulas, and in fistulas recurring after a PERFACT
procedure, the same procedure was repeated. After 2015, the TROPIS procedure was
performed in patients who had a fistula recurrence after a previous PERFACT
procedure because the TROPIS success rate was much higher than the PERFACT rate.

Preoperative magnetic resonance imaging (MRI) was done on all patients.
Postoperative MRI was not done in all patients but was done in patients who were
keen to confirm the fistula's radiological healing. They were usually patients who had
been operated on multiple times and were frustrated due to fistula recurrences.
Abscesses associated with fistulas were managed definitively at the first operation. No
staged procedures (i.e. incision and drainage followed by definitive fistula surgery at a
later date) were done. Incontinence was assessed objectively by Vaizey scores!"l. A
score of 0 indicated perfect continence; a score of 24 indicated total incontinencel"”.
Incontinence was scored before surgery and at long-term follow-up.

Definitions

A low anal fistulas involved less than one-third of the external anal sphincter. A high
anal fistula involved more than one-third of the external anal sphincter. A simple anal
fistula was a fistula that could safely be managed by fistulotomy without any risk of
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Timeline graph of surgical procedures performed from 2006-2020
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Figure 1 Timeline of the surgical procedures done at the Garg Fistula Research Institute over a 14-year period. PERFACT: Proximal superficial
cauterization of the internal opening and emptying regularly of fistula tracts and curettage of tracts; TROPIS: Transanal opening of intersphincteric space.

Anal fistula patient

Clinical examination
Preoperative MRI

Categorize fistula as per Garg classification
1
|

High (complex) fistula (Garg III-V)

Low (simple) fistula (Garg I-II)

Fistulotomy TROPIS

F—;I F—;I

Healed Recurrence Recurrence Healed

]

t 1
I
Fistulotomy Recurred tract-low Recurred tract-high
L Fistulotomy L TROPIS

Figure 2 Garg Fistula Research Institute algorithm for the management of anal fistula patients. MRI: Magnetic resonance imaging; TROPIS:
Transanal opening of intersphincteric space.

continence. A complex anal fistula was a fistula that carried a high risk of incontinence
if a fistulotomy was performed. Such fistulas cannot be managed by fistulotomy, and a
sphincter-sparing procedure was indicated.

Fistula healing was reported as clinical or radiological. Clinical healing required
complete healing of all the fistula tracts, closure of the external opening/openings and
cessation of pus from all external openings and the anus for at least 3 mo. Radiological

healing required complete healing of the internal opening (IO) and the intersph-
incteric portion of the fistula tract on MRL
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AFP is a procedure in which a synthetic plug, an anal fistula plug, was inserted in
the fistula tract and the IO was closed over the plug with an absorbable suture.

Fistulotomy is a procedure in which the fistula tract was laid open from the external
to the internal opening. The intersphincteric branch, if present, was also laid open in
continuity.

In the PERFACT procedure, a small 5-8 mm margin of mucosa around the IO was
electrocauterized and the external fistula tracts were thoroughly curetted and cleaned.
The external tracts were kept open and empty in the postoperative period by inserting
a tube or regular cleaning with cotton mounted on an artery forceps!’l. The principle
behind the PERFACT procedure was that in the presence of infection, the IO would
heal better by secondary intention (i.e. by creating a raw wound on and around the
internal opening) rather than by primary intention (i.e. closure with sutures or staples).
The drawback of this procedure was that sepsis/infection in the intersphincteric
portion of the fistula tract was not properly managed, which resulted in a high
incidence of delayed recurrence.

In the TROPIS procedure, the IO along and the intersphincteric portion of the fistula
tract were both laid open into the anal canal through the transanal route. The resulting
wound, an opened up intersphincteric space, in the anus was left open to heal by
secondary intention (Figures 3F and 4F). Thus, both the IO and the intersphincteric
portion of the fistula tract healed well by secondary intention despite infection. The
external tracts were curetted and cleaned. A tube (abdominal drain kit tube was used
in the present study was placed in the cleaned tracts from the external opening up to
the lateral border of the external sphincter. The tube was sutured with the perianal
skin (Figure 3F). When the wound inside the anus had healed completely, implying
healing of the IO and the intersphincteric portion of the fistula tract, then the tube in
the external tract was removed. Thus, the tracts on both sides of the external sphincter
were managed without cutting or damaging the external sphincter in any way. The
tracts inside the external sphincter were managed by the TROPIS procedure and the
tracts external to the external sphincter were managed by curettage and insertion of
the tube. (Figures 3 and 4).

Follow-up

The patients were meticulously followed-up regularly at the institute until the fistula
healed. After that, they were meticulously followed-up by telephone or personal
messaging apps. Fistula healing was assessed at 6 mo after surgery and then at long-
term follow-up. Any recurrence of symptoms like pain, swelling or pus discharge, was
promptly assessed by clinical examination and an MRI.

RESULTS

A total of 1250 patients were operated on, and 1351 surgical procedures were
performed over 14 years (Table 1). AFP was done in 56 patients, with a median follow-
up of 151 (range, 105-171) mo, fistula healing in 19.4% and recurrence in 80.6%. The
PERFACT procedure was performed in 175 patients, with a median follow-up of 78
(range, 13-93) mo, fistula healing in 50.3%, and recurrence in 49.7%. Fistulotomy was
done in 611 patients, with a median follow-up 40 (range, 1-105) mo, fistula healing in
98.6% and recurrence in 1.4%. The TROPIS procedure was performed in 408 patients,
with a median follow-up of 30 (range, 1-70) mo, healing in 86% and recurrence in 14%.
The patient and fistula characteristics are shown in Table 1.

A total of 1019 fistulas were managed with the GFRI algorithm (Figure 2), all of
whom were treated by either fistulotomy or the TROPIS procedure (Table 2). One
hundred forty-four patients were excluded. Of those 76 lost to follow-up and 68 had a
short follow-up. The median follow-up was 33 (range 1-105) mo. The mean age was
38.7 £11.1 yr and the M/F sex ratio was 882/137. The overall healing rate was 93.5%
(818/875, Table 2). In a subgroup analysis, the overall healing rate in supralevator was
82.1% (92/112) and 85.8% (151/176) in horseshoe fistula (Table 2). The healing rate in
fistulas with an associated abscess was 90.6% (202/233) and was comparable to the
healing rate in fistulas with no abscess (94.5%, 616/652, P = 0.057, not significant,
Fisher’s exact test) (Table 2).

Continence did not change significantly after surgery in any of the groups. In the
TROPIS procedure group, the preoperative mean incontinence (0.077 + 0.33) and the
postoperative mean incontinence scores (0.112 + 0.44) were comparable (P = 0.10, not
significant, Wilcoxon signed rank test, Table 3). In the fistulotomy procedure group,
the difference of the preoperative mean incontinence (0.037 + 0.47) and postoperative
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Table 1 Patient and fistula characteristics in 1250 patients

. Anal fistula
Fistulotomy TROPIS PERFACT
plug
Number of patients (Total = 1250) 611 408 175 56
Total surgical procedures performed including repeat 618 456 216 61
procedures in a few patients (Total = 1351)
Follow-up, median (Range) 40 mo (1-105) 30 mo (1-70) 78 mo (13-93) 151 mo (105-171)
M/F 510/101 372/36 146/29 52/4
Age 37.5+10.7 405+11.1 417 +£121 49.0+10.9
Fistula type Simple High complex High complex Simple + complex
SJUH classification 1-206, 11-143, 111-79, IV-  I-1, 11-33, 11I-15, IV- 1-0, 1I-6, I11-43, IV- Complex-39,
179, V-4 234, V-125 105, V-21 Simple-17
GARG classification 1-270, 11-327, 111-10, IV- 11, I1-42, I1I-16, IV- 1-0, 11-6, I11-44, V-
0, V-4 224, V-125 104, V-21
Parks 1-349, 11-258, 111-4, IV-0  1-34, 11-249, I11-125, I-6, 11-148, I11-21, TV-
V-0 0
Excluded 93 (Short FU-30 Lost to 51 (Short FU-38 Lost 26 (Lost to FU) 25 (Lost to FU)
FU-63) to FU-13)

Healing after first surgery 97.3% (504/518) 78.2% (279/357) 35.6% (53/149) 19.4% (6/31)

Overall healing rate (Median follow-up) 98.6% (511/518) 86% (307/357) 50.3% (75/149) 19.4% (6/31)

PERFACT: Proximal superficial cauterization of the internal opening and emptying regularly of fistula tracts and curettage of tracts; SJUH: St James’s
University Hospital; TROPIS: Transanal opening of intersphincteric space.

Table 2 Results achieved in patients managed by the Garg Fistula Research Institute algorithm and treated by transanal opening of

intersphincteric space and fistulotomy

Subgroup analysis

Total (n = 1019) Supralevator fistulas (n Horseshoe fistula (n ~ Associated abscess (n

No abscess (n=761)

=129) = 203) = 258)
Excluded 144 (Lost to FU-76, 17 (Lost to FU-3, Short FU- 27 (Lost to FU-8, Short 35 (Lost to FU-18, Short 109 (Lost to FU-58,
Short FU-68) 14) FU-19) FU-17) Short FU-51)
Healing after first ~ 89.5% (783/875) 73.2% (82/112) 76.7% (135/176) 85.2% (190/223) 90.9% (593/652)
surgery

Overall healing rate  93.5% (818/875) 82.1% (92/112) 85.8% (151/176) 90.6% (202/223) 94.5% (616/652)

P =0.0578 (not significant)

Age: 38.7 £ 11.1; Sex: 882 male/137 female; Follow-up: 33 mo (range 1-105); Procedures performed: 611 fistulotomies, 408 transanal opening of the
intersphincteric space procedures.

mean incontinence (0.050 + 0.34) scores was not significant (P = 0.068, Wilcoxon signed
rank test, Table 4).

The short-term and long-term success rates of all four procedures are shown and
compared in Table 5. For each comparison the short-term cohort is smaller than the
long-term cohort. The short-term AFP (median 10 mo) success rate was 71.5%, which
dropped to 19.4% at the long-term (median 151) follow-up. Similarly, the short-term
(median 9 mo) success rate of the PERFACT procedure was 86.4 %!, which declined to
50.3% on long-term (median, 78 mo) follow-up. The short-term (median: 9 mo) success
rate of the TROPIS procedure was 90.4% and the long-term (median: 30 mo) follow-up,
the success rate was 86%. In the fistulotomy procedure, the short-term (median: 27 mo)
success rate was 100% and the long-term (median: 40 mo) success rate was 98.6%.
Because there was a marked decline in the success rates of AFP and PERFACT
procedures, both were discontinued. The success rates of fistulotomy and the TROPIS
procedures were maintained with time.
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Table 3 Transanal opening of the intersphincteric space procedure: Preoperative and postoperative incontinence scores at the long-

term follow-up

Preoperative (n = 357) Postoperative (n = 357) Significance
Incontinence (number of Nil = 334, Gas = 16, Liquid = 6, Solid = Nil =328, Gas = 20, Liquid = 6, Solid = P = 0.47, Not significant, (Fisher exact
patients) 1, Urge=0 1, Urge=2 test)
Vaizey continence scores 0.077 £0.33 0.112 £0.44 P =10.10, Not significant, (Wilcoxon
(mean) signed rank test)

Vaizey incontinence scores range from minimum = 0 (perfect continence) to 24 (total incontinence). Scores are given for 7 parameters- incontinence to gas

(0-4), liquid (0-4), solid (0-4), alteration in lifestyle (0-4), urge incontinence (0-4), need to wear a pad (0-2) or take constipating medicines (0-2).

Table 4 Fistulotomy procedure: Preoperative and postoperative Incontinence scores at long-term follow-up

Preoperative (n = 518) Postoperative (n = 518) Significance
Incontinence (number of Nil = 512, Gas = 3, Liquid = 2, Solid =  Nil = 504, Gas = 7, Liquid = 4, Solid = P =0.11, Not significant, (Fisher Exact
patients) 1,Urge=0 1, Urge =2 test)
Vaizey continence score 0.037 £ 0.47 0.050 + 0.34 P =0.068, Not significant, (Wilcoxon
(mean) signed rank test)

Table 5 Comparison of the short- and long-term success rates of procedures performed

Fistulotomy TROPIS PERFACT Anal fistula plug
Short-term Long-term Short-term Long-term Short-term Long-term Short-term Long-term
(2018)?! follow-up (2017)11 follow-up (201511 follow-up (2009)P1 follow-up
n 353 611 52 408 44 175 23 56
Follow-up-median 27 mo (4-66) 40 mo (1-105) 9 mo (6-21) 30 mo (1-70) 9 mo (5-14) 78 mo (42-88) 10 mo (6-18) 151 mo (105-
(Range) 171)
Overall healing 100% 98.6% 90.4% 86% 86.4% 50.3% 71.4% 19.4%
rate

PERFACT: Proximal superficial cauterization of the internal opening and emptying regularly of fistula tracts and curettage of tracts; TROPIS: Transanal

opening of intersphincteric space.
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The success rates of the four procedures at 6 mo and at the long-term follow-up
were also compared. At 6 mo, the healing rates were 69.4% (34/49) for AFP, 71.4%
(120/168) for PERFACT, 78.9% (314/398) for TROPIS, and 97% (583/601) for
fistulotomy. The corresponding overall healing rates at the long-term follow-up were
19.4% (6/31) for AFP, 50.3% (75/149) for PERFACT, 86% (307/357) for TROPIS, and
98.6% (511/518) for fistulotomy.

Few complications were reported after these procedures. Bleeding from the
postoperative wound occurred in 14/618 (2.3%) after fistulotomy, 12/456 (2.6%) after
TROPIS, 2/216 (0.9%) after PERFACT, and none after AFP procedures. The bleeding
was controlled with conservative measures (i.e. gentle pressure on the wound for few
minutes) in all patients except for one in the fistulotomy and two in the TROPIS group,
who required suture ligation of the active bleeder in the operating room. There was no
stenosis or stricture formation after the TROPIS procedure, as the mucosal wound
involved less than one-third of the anal circumference in all cases. The most frequent
complication after AFP was plug extrusion, which occurred in 11/61 (18%) of the AFP
procedures. In the 11 patients with plug extrusion, the fistula recurred in six, three
were lost to follow-up, and the fistula healed in two.

DISCUSSION

This study analyzed the operative experience of a single surgeon in performing 1351
anal fistula procedures in 1250 patients. The study has a few strengths. As per our
literature search, this is the largest series of anal fistulas published till date . Long-term
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Figure 3 A 35-year-old male patient with a suprasphincteric anal fistula managed by transanal opening of intersphincteric
spaceprocedure. A: Axial section (Schematic diagram); B: Coronal section (Schematic diagram); C: Preoperative photograph; D: Preoperative T2-weighted
magnetic resonance image (MRI) axial section; E: T2-weighted preoperative MRI coronal section; F: Postoperative photograph showing the transanal opening of
intersphincteric space wound, the laid open intersphincteric portion of the fistula tract, in the anal canal; G: Postoperative T2-weighted MRI axial section 3 mo after
surgery showing healed fistula tracts; H: Postoperative T2-weighted MRI coronal section 3 mo after surgery showing healed fistula tracts; I: Postoperative photograph
showing the final picture and a tube inserted in the tract in right ischiorectal fossa. The tube was sutured to the skin with monofilament non-absorbable 2-0 nylon.
Orange arrows show fistula tracts.
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follow-up of patients was meticulous. The study demonstrated that a dedicated center
and a systematic approach (GFRI algorithm, Figure 2) helped achieve satisfactory
success rates of 93.5% for all fistulas and 86% for high, complex fistulas.

The series began in 2006, when the AFP procedure was performed for all fistulas,
simple as well as complex. The initial results were encouraging (71% healing rate) and
prevailed for a few years (Figure 1). However, the healing rate with AFP was not
sustained, and by 2012, the use of AFP was discontinued (Figure 1). As an alternative,
we started performing fistulotomy for low fistulas. However, the management of high
complex fistulas posed a challenge. None of the procedures in vogue had a satisfactory
cure rate in high fistulas!”!. Therefore, the use of a novel PERFACT method was
contemplated in 20121 The basic principle behind that procedure was that “in the
presence of infection, healing by secondary intention is better than by primary
intention”"). In PERFACT, the IO was not closed by primary intention as was done in
AFP, advancement flap, VAAFT, or fibrin-glue procedures. Instead, a raw wound was
created all around the IO so that healing could occur by secondary intention”.. The
external tracts were thoroughly curetted and cleaned and were kept clean in the
postoperative period. The PERFACT procedure results were encouraging,
approaching 86% in high complex fistulas and 80% in supralevator fistulas!’l.
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Figure 4 A 30-year-old male patient with a recurrent high transsphincteric horseshoe anal fistula with supralevator extension treated with
transanal opening of intersphincteric space procedure. There was no external opening. A: Axial section (Schematic diagram); B: Coronal section
(Schematic diagram); C: Preoperative photograph; D: T2-weighted MRI low level axial section showing the intersphincteric horseshoe tract; E: Postoperative t2-
weighted MRI high level axial section showing supralevator rectal opening at 9 o’clock (Blue arrow); F: Postoperative photograph showing the transanal opening of
the intersphincteric space wound, the laid open intersphincteric portion of the fistula tract, in the anal canal; G: Postoperative T2-weighted MRI low level axial section
showing healed fistula tracts 3 mo after surgery; H: Postoperative T2-weighted MRI high level axial section showing healed supralevator fistula opening 3 mo after
surgery (Blue arrow), and |: Postoperative photograph showing the final picture. The low tract was laid open from the external opening at 7 o’clock and internal
opening at 6 o’clock. MRI: magnetic resonance image.
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However, matters did not proceed as expected.

Although the initial success rate of the PERFACT procedure was satisfactory, after a
follow-up of a few years, long-term healing rates started to decrease!'”l. The short-term
success rate of 80%-86%with the PERFACT procedure declined to 50% with longer
follow-up!”*“l. This was surprising because the delayed recurrences were happening
even in cases where the IO seemed to have healed well on clinical and MRI exami-
nation. On detailed MRI analysis of the patients with recurrences after the PERFACT
procedure, it was observed that the “intersphincteric portion of the fistula tract” had
failed to heal even when the internal opening had completely healed!*'"". It was the
unhealed intersphincteric portion of the fistula tract that led to most of the delayed
recurrences. That led to an important realization that the intersphincteric portion of
the fistula tract is like an abscess/sepsis in a closed space and needs to be managed
like any other abscess”!">'"l. This new concept of the intersphincteric tract is like an
abscess in a closed space, or the ISTAC principle, was an essential step in our journey
in understanding the management of complex fistulas'>'!l. As most existing
procedures (e.g., AFP, advancement flap, glue, VAAFT, over the scope clip, stem cells,
fistula laser treatment, etc.) focus only on closure of the IO and ignore the ISTAC
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principle, their success rates are not satisfactory in high complex fistulas'>*").

The management of an abscess anywhere in the body has two prerequisites, all pus
needs to be drained, and the abscess cavity needs to be kept empty by ensuring
continuous drainage in the postoperative period!>*\. That is the reason that simple
aspiration of pus from an abscess does not work, and that the abscess cavity has to be
deroofed for proper drainage in the postoperative healing period!>*). This
fundamental principle of abscess management, “draining all pus and ensuring
continuous drainage” (DRAPED), needed to be combined with the ISTAC principle to
properly manage the intersphincteric portion of the fistula tract!**l. As the external
anal sphincter is primarily responsible for the control of continence, it needs to be
preserved. Deroofing of the intersphincteric portion of the fistula tract could only be
done from the transanal route*”". The intersphincteric portion of the fistula tract
needed to be opened into the anal canal by incising the mucosa and the internal
sphincter through the transanal route. The laid open (deroofed) intersphincteric
portion of the fistula tract was left to heal by secondary intention (Figures 3F and
4F)U'%21. The latter would satisfactorily heal the IO and intersphincteric portion of the
fistula tract, which was the principle on which the new TROPIS procedure was
based®!l.

The major shortcoming of PERFACT and other existing procedures (i.e. inability to
tackle the intersphincteric portion of the fistula tract) was overcome in the TROPIS
procedurel®*l. As a result, the success rate of TROPIS has been satisfactory even on
long-term follow-up!‘l. Although the laying opening of the intersphincteric abscess
into the rectum had been advocated several decades earlier”*), the routine utilization
of this in managing all complex high fistulas was done for the first time at our
center!. The only other procedures that respect both the ISTAC and DRAPED
principles are fistulotomy and FPRI'"*'****] Fistulotomy can only be done in low
fistulas and is contraindicated in high complex fistulas!”. In FPR, the complete fistula
tract is excised, which is akin to excision of the whole abscess!'>'*****I. However, FPR
is technically demanding, cutting the complete sphincter in suprasphincteric and
supralevator fistulas appears too risky, and the prospect of cutting the sphincter, and
then repairing it is not acceptable to many patients**’. The LIFT procedure involves
ligating the fistula tract in the intersphincteric space. Thus, LIFT takes care of the
ISTAC principle but fails to comply with the DRAPED principle, as the abscess (i.e. the
intersphincteric portion of the fistula tract) is not adequately and continuously drained
in the postoperative period!>"l. Therefore, the LIFT success rate of up to 42% in
complex high fistulas is not very high!">***l. Ironically, the ISTAC principle, based on
the significance of managing the sepsis in the intersphincteric portion of the fistula
tract, had been ignored for too long. Consequently, the delayed recurrence of fistulas
was not explained and fistula management was frustrating and seemed enigmatic!'”.

The GFRI algorithm followed since 2015 has been fistulotomy for low fistulas and
TROPIS procedures for all high complex fistulas (Figure 2). The GFRI algorithm works
well as shown by the results in Table 2. The overall success rate in 1019 patients
treated by this algorithm is 93.5% with a median follow-up of 33 (range 1-105) mo. The
results are satisfactory considering the large cohort and the long follow-up. Healing
rates of 82.1% in supralevator fistulas and 85.8% in horseshoe fistulas are also
encouraging. Another critical point demonstrated is that fistulas with associated
abscess can be managed successfully and safely by definitive surgery on first
presentation rather than by staged procedures, with incision and drainage followed by
definitive fistula surgery at a later date (Table 2).

The key determinant of success in fistula surgery is the radiological assessment. The
availability of MRI and transrectal ultrasound (TRUS) have greatly enhanced the
understanding of anal fistulas”!. The importance of preoperative assessment of the
fistula with MRI or TRUS cannot be overemphasized. A study was done in229 patients
from the present cohort in which preoperative clinical assessment by history and
physical examination and preoperative MRI assessment were correlated with the
intraoperative findings!'”. The results highlighted that one-third (34%) of simple-
looking fistulas on clinical assessment were actually complex as predicted by the
preoperative MRI and corroborated by the intraoperative findings!'”. The study further
demonstrated that more than half (52%) of complex-looking fistulas on clinical
assessment were actually found to be even more complex when assessed by the
preoperative MRI!'". They had one or more characteristics, such as an additional fistula
tract, an associated abscess, a horseshoe extension, or supralevator, or suprasphincteric
tract that was missed by the clinical examination and detected only on MRI. The
additional characteristic detected by MRI had the potential to change the surgical
decision"?. Thus, preoperative MRI led to a change in the surgical decision and
perhaps helped prevent recurrence in 46% of the patients, 34% of the simple-looking
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and 52% of the complex-looking fistulas on clinical examination”. That study
supported our policy of performing preoperative MRI in every patient. Though MRI
may seem costly, in the long run it is always cheaper than a recurrence of the fistula,
which costs so dearly to the patient financially, physically, and mentally!”. Another
significant advantage of MRI is that it is extremely useful to confirm fistula healing in
the postoperative period, which correlates entirely with the long-term healing rates!'”.

MRI is immensely beneficial to assess high fistulas, especially supralevator! and
suprasphincteric fistulas, and fistulas extending into the pelvis!”! (Figures 3 and 4).
Accurate fistula assessment by MRI played a pivotal role in achieving high success
rates in the management of supralevator and suprasphincteric fistulas in this study™
(Figure 3 and Table 2). MRI also helped to gain additional insight. Over the last 14
years, after MRI analysis of over 3000 anal fistulas, we did not come across any cases
of extrasphincteric fistula. This indicates that extrasphincteric fistulas either do not
exist or are extremely rarel’”l. The reason could be that extrasphincteric fistulas were
described in the era before MRI or TRUS became available and all assessments was
based on clinical findings, dye fistulograms, and intraoperative findings*.
Therefore, it is possible that supralevator fistulas with a high rectal opening or high
fistulas extending into the levator muscle were erroneously categorized as
extrasphincteric fistulas. As most extrasphincteric fistulas were iatrogenic, the second
possibility is that this etiology has decreased drastically over time due to a better
understanding of anorectal anatomy and availability of advanced radiological
techniques!'.

Another strength of MRI is that it can help to accurately classify the fistula, which
significantly aids in management (Figure 2). It was observed that the commonly used
Parks and St James’s University Hospital (SJUH) grading systems neither stratified
fistulas by their severity nor guided in their management™*. For example, a low
transsphincteric fistula with two small branches involving just 1 cm of external anal
sphincter would be Parks grade II and SJUH grade IV (Table 6). Such SJUH high-grade
fistulas can be managed safely with fistulotomy. On the other hand, a high horseshoe
intersphincteric fistula would be Parks grade I and SJUH grade II but is a complex
fistula that cannot be safely managed by fistulotomy. As neither classification was
useful to operating surgeons, a new Garg classification was derived from the
experience in the present cohort>*! (Table 6).

The Garg classification categorizes fistulas as low or high depending on the
involvement of the external anal sphincter (EAS, Table 6)l'. Fistulas involving less
than one-third of the EAS are classified as low fistulas and those involving more than
one-third of the EAS are classified as high fistulas!'”. Grades I and II are low fistulas
and grades III-V are high fistulas (Table 6)!"2. The Garg classification classifies fistulas
by increasing severity and guides in their management!">*"!. Grades I-II are classified as
simple fistulas and are safely amenable to fistulotomy!"**’l. Grades III-V are classified
as complex fistulas, for which fistulotomy is contraindicated and a sphincter-sparing
procedure is recommended!**"\. The increased utility of the Garg classification over
other classifications was demonstrated in a recent comparative study of 848 patients!'?.

Another vital insight gained in this study was regarding the management of fistulas
with a non-locatable IO. Studies have shown that inability to accurately locate the IO
has been associated with a greater than 50% or up to 20-fold increase in risk of
recurrence of fistulast™. It has also been shown that of all the risk factors responsible
for recurrence, the inability to locate the IO was associated with the highest recurrence
risk.

The steps followed to locate the IO of the fistula were clinical examination by
palpating the area of maximum induration, pulling on the external opening to find the
point of dimpling in the anal canal by visual inspection of the anal canal,
intraoperative injection of colored solution through the external opening to find its
egress from the anus, and a detailed MRI analysis!". If all these were not successful in
locating IO, the fistula was categorized as IO-non-locatable and was managed with a
three-step protocol (known as Garg protocol). First, the MRI was reassessed in detail.
Second, in non-horseshoe fistulas, the site of closest contact of the fistula tract to the
sphincter complex was identified. The IO was assumed to be located at that site, and
the fistula was managed accordingly. Third, in horseshoe fistulas, the IO was assumed
to be in the posterior midline for posterior horseshoe and anterior midline for anterior
horseshoe fistulas!”. The outcomes of fistula healing rate and objective incontinence
score in IO-non-locatable and IO-locatable groups compared in 700 patients with 564
IO-locatable and 145 IO-non-locatable fistulas. The healing rates were 89% in 10O-
locatable and 90% in IO non-locatable fistulas (P = 0.55, not significant)!"”. The changes
in the objective continence score after surgery were 0.051 + 0.74 in IO-locatable and
0.090 #+ 0.52 inIO non-locatable fistulas (P = 0.28, not significant)'l. The three-step
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Table 6 Anal fistula classification

Classification Parks St James University Hospital GARG

Gradel Intersphincteric  Intersphincteric- linear Low fistula- single tract (intersphincteric or transsphincteric)

Grade I Transsphincteric Intersphincteric-multiple tracts or Low fistula- multiple tracts or associated abscess or horseshoe tract
associated abscess (intersphincteric or transsphincteric)

Grade III Suprasphincteric Transsphincteric- linear High fistula-single tract (intersphincteric or transsphincteric) or anterior

fistula in a female or associated comorbidities’

Grade IV Extrasphincteric  Transsphincteric-multiple tract or High fistula- multiple tracts or associated abscess or horseshoe tract
associated abscess (transsphincteric)
Grade V NA Supralevator or Suprasphincteric or supralevator or extrasphincteric

translevator/extrasphincteric

ICrohn’s disease, sphincter injury or post radiation exposure. Low fistula- involves < 1/3 of the external sphincter; high fistula-involves > 1/3 of the

external sphincter. NA: Not applicable.
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protocol was quite effective in managing fistulas in which the IO was non-locatable!'l.

This study has a few limitations. First, only four different procedures were
performed. Of those, TROPIS and PERFACT, were done for the first time in this study.
Although the concept of TROPIS, the laying opening of the intersphincteric portion of
the fistula tract in the anal canal, has been used in subsequent studies in other
centerst™ ], long-term, primarily randomized controlled trials, are needed to
corroborate the efficacy of this procedure. Second, although continence was assessed
by objective continence scores, anal manometry would have added more value to the
study. Apart from high recurrence rate, incontinence is the most challenging issue in
the management of high complex anal fistulas. Thorough and accurate assessment of
continence before and after fistula surgery is very important for patient satisfaction
and objective evaluation of success of any fistula procedure. Therefore, incorporation
of anal manometry in the patient evaluation would have strengthened the results.

CONCLUSION

To conclude, this is the most extensive study of anal fistulas operated by a single
surgeon. It shows that a high success rate can be achieved even in complex fistulas by
adherence to a systematic algorithm including detailed radiological assessment,
accurate fistula classification, and following the ISTAC and DRAPED cardinal
principles of fistula management. Even refractory fistulas with a non-locatable IO can
be safely and successfully managed by following a simple three-step protocol (Garg
protocol). Fistulas with an associated abscess can be managed safely and successfully
by definitive fistula surgery on initial presentation. Finally, a dedicated fistula center is
optimally focused to gain adequate experience and achieve a high success rate.
Therefore, dedicated anal fistula centers are needed in different regions worldwide to
serve as referral centers and centers of excellence for teaching. That would go a long
way in effectively managing this intractable disease.

ARTICLE HIGHLIGHTS

Research background

Anal fistula is a disease dreaded by both patients and surgeons because the treatment
of complex fistulas is very challenging. The two main challenges are high risk of
recurrence and damage of the anal sphincters that leads to loss of control over bowel
motions (anal incontinence).

Research motivation
An effort was made to manage anal fistulas with a high success rate and minimum loss
of continence.
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Research objectives
To develop sphincter-sparing procedures to manage high complex anal fistulas. Apart
from being sphincter-saving, these procedures should also have high healing rates.

Research methods

Two innovative sphincter-sparing procedures, transanal opening of intersphincteric
space (TROPIS) and proximal superficial cauterization of the IO and emptying
regularly of fistula tracts and curettage of tracts (PERFACT) were developed. The
results achieved with the use of those two procedures in high complex fistulas were
evaluated. The results of fistulotomy in low fistulas AFP procedures performed in
early phase of the study were also analyzed.

Research results

AFP procedures had very low healing rates (19%); fistulotomy had a very high success
rate (98.6%) with minimal loss of incontinence. However, the patient selection had to
be done judiciously. Garg classification was extremely helpful in identifying patients
suitable for fistulotomy. In high complex fistulas, the PERFACT procedure had a good
86% success rate initially but it declined to 50% during long-term follow-up. The
TROPIS procedure had a reasonably high 86% success rate with insignificant risk to
continence in high complex fistulas even on long-term follow-up. TROPIS thus became
the procedure of choice for high complex fistulas at our center.

Research conclusions

Fistulotomy leads to excellent results in low fistulas and TROPIS leads to reasonably
high healing rates in high complex fistulas. The risk of continence is minimal if patient
selection is done appropriately using the Garg classification.

Research perspectives

Future research should focus on improving the TROPIS procedure and developing
innovative sphincter-saving procedures that have even better success rates in high
complex anal fistulas.
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