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Abstract

Surgery for anal fistulas and abscesses is as old as humankind. Procedures were performed more than 2000
years ago, described in ancient manuscripts. In modern times, anal fistulas remain a significant issue for
colorectal surgeons. Only surgery can heal the patient. A septic process starts within an anal cryptogland,
forming an abscess in the acute phase and a fistula in the chronic phase. Patients with recurrent abscesses
will only have relief when the underlying fistula has been dealt with. Most fistulas are superficial: fistulotomy
results in a low recurrence rate with only minor problems concerning fecal continence. Complex fistulas are
those in which fistulotomy produces fecal incontinence. Therefore, sphincter-saving procedures have been
developed. These techniques are described, and the pros and cons are discussed. In German guidelines, rectal
advancement flap and fistulectomy with primary anal sphincter repair have found their place. In the last 30
years, many new techniques have been developed; some are still being used, while others have been abandoned.
Surgery for anal fistula is demanding: recurrence and fecal incontinence rates should be low. On the other hand,
the more recurrences a patient has, the higher the chance of a new recurrence and the higher the chance of
fecal incontinence. Every new septic process in the anal region may worsen anal and pelvic floor function. The
colorectal surgeon dealing with a complex anal fistula should have more than one option to offer and discuss
with the patient.
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Introduction

urgery for anal fistulas is as old as humankind

(1). Nowadays, fistula surgery remains a hot
topic for surgeons and patients as well. Because
patients fear adverse effects of the surgery (fecal
incontinence), sphincter-saving techniques have
been developed, mostly in the past 30 years. Most
anal fistulas are superficial, referred to previously as

“low anal fistulas,” because fistulotomy would not
lead to complete fecal incontinence. For a “high” anal
fistula, several techniques have been developed. In
this review, only cryptoglandular fistulas are dealt
with—fistulas of other origins, especially Crohn’s
disease, are not considered.

Recurrences and fecal incontinence are the big
issues concerning surgeons and patients. The papers
by Lunniss et al. (2) and van Koperen et al. (3)
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suggest that the epithelium at the bottom of the
fistula tract might play a role in recurrences. If part
of the epithelial fistula tract is left in the wound, this
might be the origin of the next recurrence. Another
factor in recurrent anal fistulas might be epithelial-
mesenchymal transition (EMT) (4). Inflammatory
factors (cytokines interleukin [IL]-1 beta and IL-8)
might also be involved in the etiology of anal fistulas
and their recurrence after surgery. The current study
was aimed to review the current state of anal fistula
surgery in Germany.

Selection of the Technique

History

The surgeon should take the medical and surgical
history of the patient. Previous surgeries are
important. Concomitant diseases (especially IBD),
vaginal births, and medications should be asked. A
continence score should be filled in. Concerning the
continence score, it should be considered that some
patients perceive secretions out of the fistula as fecal
incontinence, which might be why some patients
achieve a better score after fistulotomy. Ideally, a
quality of life questionnaire should be filled in. For
studies, it is vital to consider the Anal Fistula Core
Outcome Set (AFCOS, 5)

Examination

At best, the operating surgeon should examine
the patient before surgery. The examining finger of
an experienced surgeon is better than manometry.
Endoanal ultrasound (EUS), if available, should be
performed. An MRI might be useful in certain cases
(multiple previous operations with recurrence, IBD,
etc.). The information gathered with the patient’s
history and examination will guide the surgeon and
patient to the different options for surgery.

Examination Under Anesthesia (EUA)

The preoperative examination findings should be
confirmed by EUA, specifically identifying the inner
and outer fistula openings. If in doubt, toluidine blue
solution and EUS are further options.

Most methods described in the following section
should not be used for an acute abscess. Only
superficial fistulas found after drainage of an abscess
might be simultaneously dealt with by fistulotomy.
All other fistulas found when draining an abscess
should be dealt with a loose seton.

Fistulotomy/fistulectomy

a. Preparation: enema to have a clean rectum.

b. Antibiotic prophylaxis: only in selected
(immunosuppressed) patients.

c. Steps: A probe is inserted into the fistula tract.
If it shows a superficial fistula, the overlying tissue
(with only minimal sphincter tissue) is divided and
laid open. Out of this split wound, a shallow ditch
should be made by excising the edges that exist after
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splitting the fistula. This prevents adhesions between
the wound edges. If a fistulectomy is performed, the
epithelial bottom of the divided fistula tract is also
excised. In doing a fistulotomy, this remains in the
wound.

d. Achilles’ heel: If too much external anal sphincter
(EAS) is divided and sphincter repair is not done,
there is a risk of incontinence.

e. Postoperative regime: Healing is by secondary
intention. Wound healing after fistulectomy might
be longer compared to fistulotomy (5).

f. Recurrence: In papers with at least 100 patients
with anal fistula, recurrence rates vary from zero
up to 24% (6, 7). In a recent systematic review, the
weighted average healing rate by fistulotomy was
93.7% (8).

g. Fecal continence: In the above-mentioned papers
with at least 100 patients with anal fistulas, up to
36% had at least minor problems with continence. In
the above-mentioned systematic review, “‘continence
impairment was reported in 12.7% of patients.” (8)

h. Quality of life: A Spanish paper (9) reported on
49 patients who underwent a fistulotomy declared “a
median length of 41% of the external anal sphincter
and 32% of the internal anal sphincter was divided
during fistulotomy. Significant differences in mild
symptoms of anal continence were found with
increasing length of external anal sphincter division.”
However, “there was no significant deterioration in
continence, soiling, or quality of life scores at the
1-year follow-up”.

i. Remarks: The technique of the cutting seton,
which is actually a “slow motion” fistulotomy, is not
recommended because of the protracted pain for the
patient caused by the elastic band or the necessity of
putting the seton under tension repeatedly.

j- Ideal indication: Superficial fistulas, in which less
than one-third of the EAS is divided.

k. German guideline (10): Fistulotomy/fistulectomy
is a good option for superficial fistulas.

1. In Germany, fistulotomy and fistulectomy are
usual options for treating superficial anal fistulas.

Rectal Advancement Flap (RAF)

a. Preparation: Enema to achieve a clean rectum
or oral bowel preparation identical to a prep for
colonoscopy. In some patients with multiple previous
operations, a stoma to divert bowel movement might
be considered.

b. Antibiotic prophylaxis: Single-shot, broad-
spectrum antibiotics are given at the start of the
operation.

c. Steps: Circular excision of the outer fistula
opening and dissecting/excising the fistula tract
conically up to the EAS, followed by excision
of the inner fistula opening and excision of the
intrasphincteric part of the fistula tract. Next,
the excision trapezoidal flap out of the rectum is
developed proximal to the inner fistula opening. The
flap may consist of mucosa and submucosa only;
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many surgeons also dissect part of the rectal wall.
The flap should be dissected proximally so far that
the (elastic) flap can cover the inner opening without
any tension. The inner fistula opening, a defect in
the anal sphincter after excision of the fistula tract, is
closed with adapting, not-tight sutures. Then, the flap
is advanced and sutured distally to these sphincter
muscle sutures. The wounds lateral to the flap are
also closed. A tampon might be inserted to prevent
hematoma formation underneath the flap. The outer
wound is left open for secondary healing, though
some surgeons close this wound.

d. Achilles’ heel: Side tracts might be overlooked
and therefore not excised. There is no test to check
whether all fistula tissues have been excised.

e. Postoperative scheme: With normal wound care,
the wound should heal by secondary intention.
Feeding after the operation varies considerably
(normal feeding up to complete resorbable feeding).

f. Recurrence: Soltani and Kaiser (11) reported
in a review of 35 studies of limited quality
on cryptoglandular and Crohn’s fistulas that
the “weighted success rate was 80.8% for
cryptoglandular fistulas”. A recent review (12)
reported 70-80% healing rates for RAF; it was not
lower compared with “minimally invasive surgery”
(MIS; e.g., plug or laser). In the report by Chaveli
Diaz et al., the recurrence rate after 10 years of
follow-up was 23.8%, most occurring in the first
year after surgery (13).

g. Fecal continence: The weighted incontinence rate
has beenreported at 13.2% for cryptoglandular fistulas
(11). In the above-mentioned review by Garcia-Olmo
etal. (12), continence was worse compared with MIS.
In arecent study by Kumar et al. comparing ligation
of the intersphincteric tract (LIFT) with RAF, after
two years, there were no patients with incontinence
in either group (14). In the above-mentioned study
by Chaveli Diaz et al., continence “showed a mild
deterioration over time” (13).

h. Quality of life (QoL): The study by Garcia-
Olmo et al. mentions two studies that showed no
differences in QoL pre- and post-operatively after
surgery for anal fistula (12). Bondi et al. found in
their randomized trial (comparing plug versus RAF)
no differences in QoL after six months (15).

i. Remarks: Smoking might have a negative
influence on the recurrence rate. Zimmerman et al.
(16) reported a 60% healing rate for patients who
smoked and 79% healing for non-smokers. This
finding was confirmed by Ellis et al.(17). However,
in a report by Mei et al. (18), there was no significant
association between recurrence and smoking.

j- Ideal indication: High, complex fistulas without
side tracts and previous surgery.

k. German guideline (10): RAF is a well-established
option for high anal fistulas.

. In Germany, RAF is a procedure to treat anal
fistulas, especially in departments specialized in
anorectal surgery.

http://colorectalresearch.sums.ac.ir/

Fistulectomy and Primary Anal Sphincter Repair
(FPR)

a. Preparation: Enema to have a clean rectum
or oral bowel preparation identical to a prep for
colonoscopy. In some patients with multiple previous
operations, a stoma to divert bowel movement might
be an option.

b. Antibiotic prophylaxis: Single-shot broad-
spectrum antibiotics are given at the start of the
operation.

c¢. Steps: Over the probe that is inserted into the
anal fistula, the overlying tissue (with sphincter)
is completely divided. After this fistulotomy, the
fistulous tissue (septic, inflammable, scar-prone)
and side tracts should be excised completely. After
excising the fistula, the divided sphincter parts should
be adapted as in anal sphincter repair. Mucosa and
anoderm should also be adapted. The outer, perianal
part of the wound is left open to heal by secondary
intention.

d. Achilles’ heel: The sphincter repair should heal
without dehiscence of the sutures. If dehiscence
shows up, this might be deleterious for continence.

e. Postoperative scheme: With normal wound care,
the wound should heal by secondary intention.
Feeding after the operation varies considerably
(normal feeding up to complete resorbable feeding).

f. Recurrence: In the German guideline (10),
recurrence rates of up to 10% are described. In the
paper by Serensen et al. (19), FPR was compared
with video-assisted anal fistula therapy (VAAFT).
The study was terminated because recurrence rates
were high in both groups (27% in the FPR group).
In the study by Farag et al. (20), the recurrence rate
after one year was 9.1%. In a review by Ratto et al.
(21), the overall success rate was 93.2%.

¢g. Fecal continence: In the German guideline (10),
the incontinence rate is reported as up to 21%. In the
paper by Serensen et al. (19), FPR was compared with
VAAFT. There was an improvement in continence
in both groups. In the study by Farag et al. (20),
the incontinence rate after one year was 2.28%. In
the review by Ratto et al. (21) on FPR, the overall
postoperative worsening continence rate was 12.4
% (mainly post-defecation soiling).

h. Quality of life: In the review by Ratto et al.
(21), the quality of life, when evaluated, improved
significantly. An improvement in QoL was also
reported by Serensen et al. (19).

1. Remarks: The advantage of FPR is the opportunity
of excising all visible fistulous tissues. If left, this
could be the source of recurrence. FPR might prevent
the development of a keyhole deformity (22).

j. Ideal indication: High, complex fistulas with
multiple side tracts.

k. German guideline (10): FPR is a well-established
option for high anal fistulas with a success rate of
up to 90%. Variable incontinence rates have been
reported; this should be discussed with the patient.

l. In Germany, FPR has become a procedure to
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treat anal fistula in the last 10-15 years, especially in
departments specialized in anorectal surgery.

Fistula Plug

a. Preparation: Mechanical bowel preparation
or enema to have a clean rectum or oral bowel
preparation identical to a prep for colonoscopy.

b. Antibiotic prophylaxis: 2 g of metronidazole
in the evening before surgery; broad-spectrum
antibiotics on induction of anesthesia.

c. Steps: After identifying the primary opening with
a conventional probe, all fistula tracts are cleaned
with hydrogen peroxide and brushed/curetted. After
rehydrating the plug, a suture is put through the tip
of the plug. After pulling this suture into the fistula
tract via the internal opening, the plug is pulled
tip-first through until the plug is wedged snugly.
Excess material is excised, and the plug is secured by
a figure-of-eight-suture to the internal anal sphincter
(TAS). In the beginning, the outer part of the plug is
also secured with a suture. The plug is modified to
obtain a disc at the base of the plug. This disc should
be secured to the TAS.

d. Achilles’ heel: Side tracts might be overlooked
and therefore not excised, and there is no test to
check whether all fistula tissues have been excised.

e. Postoperative scheme: With normal wound care,
the wound should heal by secondary intention.

f. Recurrence: In a randomized controlled trial
comparing plug versus RAF, recurrence rates after
12 months were 68 vs. 38% (15).

g. Fecal continence: In the trial mentioned above,
there was no difference between the groups in regard
to anal continence.

h. Quality of life: The same applies regarding QoL.

i. Remarks: The use of plugs adds to the cost of
surgery. One manufacturer (Gore) stopped producing
their bioprosthetic plug.

j- Ideal indication: A short, transsphincteric fistula
that has not been operated before, and the plug might
be an option in patients with reduced anal continence.

k. German guideline (10): The plug procedure has
broadened the options for high fistulas but has low
success rates compared with RAF and FPR.

I. In Germany, treating anal fistulas with a plug
was frequently done at the beginning of the century.
Nowadays, plugs are seldom used for anal fistulas
because of the disappointing long-term results.

Ligation of the Intersphincteric Tract (LIFT)

a. Preparation: Enema to achieve a clean rectum;
drainage of the fistula tract with a seton is at the
surgeon’s discretion.

b. Antibiotic prophylaxis: Only in selected
(immunosuppressed) patients.

c. Steps: A curvilinear skin incision is made lateral
to the intersphincteric groove overlying the site of
the intersphincteric fistula tract. The incision is
deepened by electrocautery, and the intersphincteric
space is subsequently exposed. The intersphincteric
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fistula tract is exposed to the internal and external
sphincter. At the site of the internal anal sphincter,
the fistula tract is ligated with an absorbable suture.
The external opening and the remnant fistulous tract
are then curetted, and suture ligation is performed
to close the fistula opening on the external sphincter
complex in the intersphincteric plane. The internal
and external sphincter muscles are approximated,
and the intersphincteric incision is closed by
interrupted absorbable sutures. The outer wound is
left open for secondary healing.

d. Achilles’ heel: Because of scarring (previous
surgery) or the fistula tract’s high course, dissecting
in the intersphincteric space might be tedious,
especially in patients with a funnel-shaped pelvic
floor.

e. Postoperative scheme: With normal wound care,
the wound should heal by secondary intention. In the
original paper by Rojanasakul et al. (23), all patients
received oral ciprofloxacin and metronidazole for
two weeks.

f. Recurrence: Rojanasakul et al. (23) reported a
recurrence rate of 6% after a follow-up of 6 months
or less. If follow-up was longer and more patients
were operated on, the recurrence rates increased: 43
up to 68 (24, 25) and 32 up to 61 (26, 27).

In a recent meta-analysis of LIFT vs. RAF, both
procedures “had similar odds of healing, recurrence,
and complications” (28).

g. Fecal continence: Incontinence rates are low or
nil after LIFT (28).

h. Quality of life: Kumar et al. (14) reported a
better QoL with LIFT than RAF after six months.
Madbouly et al. (29) found no difference in QoL
between LIFT and RAF. QoL is diminished if a
recurrence develops after LIFT (30).

i. Remarks: LIFT can be combined with the
interposition of biomaterial (BioLIFT), with a plug,
and with platelet-rich plasma (PRP). Epithelium left
in the external fistula tract or cavities might be the
origin of a recurrence. If the ligature on the side
of the IAS resolves, an intersphincteric fistula or
abscess might develop because of the dissecting of
this plane.

j- Ideal indication: Transsphincteric fistula, not too
high in the intersphincteric plane, with no previous
surgery.

k. German guideline (10): LIFT is a new option
to treat high anal fistulas with results comparable
to RAF.

1. In Germany, experience with LIFT is limited to
selected departments and is quite low.

Fistula Laser Closure (FiLaC)

a. Preparation: Enema to achieve a clean rectum
or oral bowel preparation identical to a prep for
colonoscopy.

b. Antibiotic prophylaxis: Broad-spectrum antibiotics
only at induction of anesthesia or multiple doses on
the day of the operation and the day after (31).
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c. Steps: The inner and outer openings of the fistula
should be identified. The tract should be debrided
with a curette. The laser probe is introduced over
the external opening up to the (closed) internal
opening. This is followed by continuous delivery
of laser energy (usually a wavelength of 1470 nm
and 13 W) circumferentially within the fistula (32)
tract while withdrawing it at a rate of 1 cm per 3 s.
Some authors close the internal opening; one author
combines the FiLaC with a flap.

d. Achilles’ heel: Long fistula tracts might be a
problem (33); the same applies to curved tracts,
where the rigid laser probe might not be introduced
or coagulate the complete wall. Side tracts or cavities
alongside the tracts might be problematic as well.

e. Postoperative scheme: With normal wound
care, the external wound should heal by secondary
intention.

f. Recurrence: In a review from 2020 (comprising
454 patients), the healing rate after FiLaC was 67.3%
(34). In the systematic review by Adegbola et al.
(35), the healing rates varied from 20 to 89%; in four
papers with more than 100 patients, healing rates
varied from 40 to 64%.

g. Fecal continence: Elfeki et al. (34) reported “a
weighted mean rate of continence affection of 1% in
the form of soiling.” In the review by Adegbola et
al. (35), there were “no reports of any deterioration
in fecal continence.”

h. Quality of life: In the review by Frountzas et al.
(32), it was concluded that FiLaC “preserves quality
of life.”

i. Remarks: The laser probe used for endovascular
varicose treatment is for single use only, and a
processor is needed. This augments the cost for
FiLaC.

j- Ideal indication: A straight short fistula.

k. German guideline (10): Because of the limited
number of papers on FiLaC, no recommendation is
given.

I. In Germany, FiLaC has been made popular
by Wilhelm in Cologne; up to now, he is the only
German surgeon reporting on FiLaC.

Fibrin Glue, Cyanoacrylate, or Collagen

a. Preparation: Enema to achieve a clean rectum
or oral bowel preparation identical to a prep for
colonoscopy.

b. Antibiotic prophylaxis: Broad-spectrum
antibiotics only at the anesthesia induction or
multiple on the day of the operation and the day after.

c. Steps: After identifying the internal and external
openings, the tract is curetted, brushed, or flushed
with saline. The internal opening might be sutured
or covered by a flap. After introducing a catheter
through the external opening up to the internal
opening, fibrin glue (or cyanoacrylate) is injected
into the tract by slowly retracting the catheter until
sealing the whole tract with the glue. For the collagen
paste, a catheter is not needed; the paste is injected
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into the whole tract. To prevent leakage of the paste,
the external opening is closed.

d. Achilles’ heel: There is no test to confirm that
all side tracts and cavities are filled up with fibrin
or paste.

e. Postoperative scheme: With normal wound
care, the external wound should heal by secondary
intention.

f. Recurrence: In the review by Pommaret et al.
(36), success rates with fibrin glue vary from 25
to 69%. For cyanoacrylate (only small numbers
published), success rates vary from 85% after six
months to 68% after 34 months of follow-up (37).
For the collagen paste, healing rates vary from 20
to 77.4% (38).

g. Fecal continence: Continence is not compromised
by the use of fibrin glue, cyanoacrylate, or collagen
paste.

h. Quality of life: in a paper comparing platelet-
rich plasma (PRP) with fibrin glue, QoL was better
with PRP (39).

1. Remarks: Fibrin glue, cyanoacrylate, and collagen
paste increase the costs.

j- Ideal indication: Anal fistula in patients that
already have or are afraid of fecal incontinence.

k. German guideline (10): Fibrin glue should be
used only in selected cases. For collagen paste, no
definitive recommendation could be given. There is
no recommendation on cyanoacrylate.

1. In Germany, as to the authors’ knowledge, there
is limited experience in treating anal fistulas with
fibrin glue, cyanoacrylate, or collagen paste.

Video-assisted anal Fistula Therapy (VAAFT)

a. Preparation: Enema to achieve a clean rectum
or oral bowel preparation identical to a prep for
colonoscopy.

b. Antibiotic prophylaxis: Broad-spectrum
antibiotics only at induction of anesthesia.

c. Steps: 1. Diagnostic Phase: the rigid fistuloscope
(with obturator) is inserted into the external opening.
A glycine—mannitol solution is sent through the
scope and fills up to the opening of the fistula tract.
The scope is introduced slowly under direct vision
up to the inner fistula opening. This maneuver
straightens the tract. After identifying the inner
opening, sutures should be placed alongside the
opening but not tied yet.

II. Therapeutic phase: After the removal of the
obturator, an electrode is inserted into the scope.
Under direct vision, the whole fistula tract with all
the side tracts and cavities is cauterized. After that,
the tract is cleaned by flushing, brushing, curetting,
etc. Then, the internal opening should be closed with
a stapling device or, in the case of difficulty, by a
mucosal or cutaneous flap. Over the external opening,
a small catheter is introduced and inserted up to the
inner opening. 0.5 ml of synthetic cyanoacrylate
is instilled to reinforce the closure and ensure the
complete closure of the inner opening (40).

59



Jongen JHPM et al.

d. Achilles’ heel: Because the fistuloscope is
rigid, the risk of breaking up the fistula (via falsa)
is possible. Because of the breakage, the flushing
solution might get into the soft tissues of the
ischioanal region. Tracts that go distally off the main
tract may be overlooked; with the scope, inspecting
these side tracts is impossible.

e. Postoperative scheme: With normal wound
care, the external wound should heal by secondary
intention.

f. Recurrence: Healing rates after VAAFT vary
from 22 (41) to 93% (42). Follow-up times vary.

g. Fecal continence: Most papers reporting on
VAAFT report no negative influence on fecal
continence. In the reviews by Emile et al. (43) and
Tian et al. (44), results on fecal continence are not
mentioned.

h. Quality of life: Papers that report on QoL report
no change or a better QoL after VAAFT. In the above-
mentioned reviews (43, 44) QoL is not mentioned.

i. Remarks: Closing the internal opening with a
stapling device seems to have better results compared
to direct sutures or flaps (43, 44). Using a stapling
device adds to the costs of surgery.

j- Ideal indication: A straight short fistula.

k. German guideline (10): There is no evidence yet
favoring VAAFT over traditional methods.

L. In Germany, to the authors’ knowledge, there is
only limited experience with VAAFT. There are no
reports with results with VAAFT from Germany.

Platelet-rich Plasma (PRP), Platelet-rich-fibrin
(PRF), and Stem Cells

“Platelet-rich plasma (PRP) is defined as a portion
of one’s own plasma with above-baseline platelet and
growth factor levels as obtained with centrifugation.
Platelets have alpha granules that contain a number of
proteins (PDGF, FCT-B, IL-1, FADP, VEGF, ECGF,
osteocalcin, osteonectin, fibrinogen, fibronectin,
and thrombospondin) with multiple actions on the
various aspects of tissue repair” (45).

Platelet-rich-fibrin: Fibrin enriched with growth
factors derived from platelets (46).

Stem cells: Autologous or allogeneic stem cells
derived from adipose tissue. The stem cells are
supposed to have “intrinsic immunomodulatory
properties, with the secretion of some anti-
inflammatory molecules and paracrine signaling to
nearby cells to maintain the local anti-inflammatory
environment” (47). The cells are supposed to repair
damaged tissue and achieve long-term healing of
the fistula (47).

a. Preparation: Enema to achieve a clean rectum
or oral bowel preparation identical to a prep for
colonoscopy. The fistula should be drained by a loose
seton for a couple of weeks.

b. Antibiotic prophylaxis: Single-shot broad-
spectrum antibiotics are given at the start of the
operation.

c. Steps: [-—PRP/PRF: After identifying the internal
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and external openings, the tract is curetted, brushed,
or flushed with saline. The internal opening might
be sutured. After production of the PRP out of the
patient’s own venous blood, it is injected into the
tissue surrounding the fistula tract (48) or injected
into the fistula using a catheter inserted through the
external opening up to the internal opening. The
PRP is then injected while retracting the catheter
until PRP pours out of the external opening (45).
De la Portilla et al. (39) used PRF and combined
both methods (injecting part of the PRF into the
surrounding tissue and injecting the other fibrin-rich
part into the fistula tract). Some authors combined
PRP with other methods (advancement flap, VAAFT,
LIFT, etc.) (49).

Steps: [—Stem cells: After identifying the internal
and external openings, the tract is curetted, brushed,
or flushed with saline. The stem cells are injected
around the internal opening and around the fistula
tract from the internal up to the external opening.
The internal opening is closed with a suture (47).
Some authors combined stem cells with other
methods (fibrin glue, flap, plug).

d. Achilles’ heel: All authors described the
preparation of the fistula tract by curettage, brushing,
and/or flushing. If epithelium or cavities are left
behind, these might be the origin of a recurrent
fistula or abscess.

e. Postoperative scheme: With normal wound
care, the external wound should heal by secondary
intention.

f. Recurrence: In the latest meta-analysis by Wang
et al.(49), the healing rate of PRP alone was 62.9%.
If PRP was used in combination with other methods,
the cure rate was 83%. For stem cells, healing rates
vary from 20 to 74% (47).

g. Fecal continence: No paper described impairment
of continence after using PRP/PRF or stem cells.

h. Quality of life: In the report by Moreno-Serrano et
al.(45), 80% had a “satisfactory” QoL. De la Portilla
et al. (39) concluded that PRP-treated patients had
a “better reported QoL.” For stem cells, no papers
were found that report on QoL.

i. Remarks: The preparation of venous blood
in Germany underlies the regulations for blood
products, and the department has to be licensed for
this procedure. Stem cell preparation as autologous or
allogeneic underlies regulative restrictions because
it is regarded as a therapeutic substance.

j. Ideal indication: An anal fistula that has not
been operated on or patients with impaired fecal
continence.

k. German guideline (10): Because of lacking
evidence, no definitive recommendation can be
made.

1. In Germany, there is limited experience with PRP,
PRF, and stem cells, probably due to the overriding
legislative regulations. There are no reports from
Germany with results on treating anal fistulas with
these substances.
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Current state of anal fistula surgery

Over-the-scope Clip (OTSC)

a. Preparation: Ideally, the fistula should be drained
at least six weeks with a seton; oral bowel preparation
identical to a prep for colonoscopy.

b. Antibiotic prophylaxis: Broad-spectrum
antibiotics only at induction of anesthesia.

c¢. Steps: Mucosa and anoderm around the inner
opening are excised, so an area of 1 cm diameter of
the IAS is exposed. The fistula tract is brushed and
flushed. Two U-shaped sutures are placed through
the TAS, and the long ends are tied together and
pulled through the channel of the clip applicator.
Under slight tension of these sutures, the applicator
with the premounted clip is pressed on the exposed
IAS, and the clip is released, grasping the IAS and
tightening the inner opening with a constant pressure
that should last for healing/closing the internal fistula
opening (50).

d. Achilles’ heel: There is no test to confirm that
all side tracts and cavities are curetted/brushed/
flushed. If the sphincter part of the fistula tract
still has epithelial tissue, by pressing epithelium to
epithelium, the clip will not result in the closure of
the wound. If the patient does not tolerate the clip,
it has to be removed.

e. Postoperative scheme: With normal wound
care, the external wound should heal by secondary
intention.

f. Recurrence: The authors only found six papers
reporting on OTSC, with recurrence rates varying
from 7 to 74% (51, 52).

g. Fecal continence: Continence is not compromised
by the use of OTSC.

h. Quality of life: QoL after OTSC has not been
reported.

i. Remarks: The OTSC equipment increases the
costs.

j- Ideal indication: Anal fistula with a draining
seton in patients with no previous surgery.

k. German guideline (10): Because of lacking
evidence, no definitive recommendation can be
made.

I. In Germany, as to the authors’ knowledge,
experience with OTSC is concentrated around the
surgeon Prosst, who developed this technique.

Miscellaneous

Surgery for anal fistulas has been done over the
ages. After Hippocrates’s horse hair for drainage,
the braided silk seton was used. Nowadays, silicon
setons are used for drainage and preparation of fistula
tracts. Although a loose seton is actually no therapy
for the fistula, some patients prefer the seton for the
rest of their life if they fear fecal incontinence or
already had multiple unsuccessful surgeries for their
complex fistulas. Permanent loose seton drainage
(in the authors’ opinion) seldom leads to healing of
the fistula.

The cutting seton in complex fistula often results in
fecal incontinence, and because of the pain caused

http://colorectalresearch.sums.ac.ir/

by the strangulating seton, the cutting seton is no
option in Germany.

In India, Ksharasutra (cotton seton coated with
Ayurvedic medicines) is used for therapy with
reasonable success. The formula for the fluid used
in this method is very variable and unstable, so FDA
or EMA cannot license the method. The papers that
described the method come almost all from India.

Silver nitrate: Silver nitrate is an old solution that
cauterizes infective tissue. It is also used for anal
fistulas (1, 5, and 20% solutions). It is injected into
the fistula tract. Some patients need more than one
treatment sesssion. In the latest paper on silver
nitrate by Attaallah et al.(53), the healing rate was
44% (follow-up 50 [7-64] months)).

Many different instruments have been developed
to facilitate the curettage of the fistulous tract or
excision of the fistulous tissue. However, reports are
restricted to case series.

Discussion

Many methods have been developed to operate anal
fistulas. Some are quite old, like the “old-fashioned”
fistulotomy/fistulectomy and the cutting seton
treatment. Rectal advancement flap was described
at the beginning of the 20™ century, and fistulectomy
with primary sphincter repair was described
more than 50 years ago. Fibrin glue, FiLaC, anal
fistula plug, LIFT, stem cells, FRP/FRF, VAAFT,
collagen paste, and OTSC were developed within
the past 30 years. A 2010 systematic review (54)
could only find 10 randomized controlled trials on
anal fistula surgery. The authors found “no major
difference between the various surgical interventions
for anorectal fistula as far as recurrence rates are
concerned.” Furthermore, there was “a paucity
of good quality data that compares various types
of operative treatment for anorectal fistula,” with
further trails needed in this field.

Since this systematic review, there have more
trials. A review from 2023 on RCTs for anal fistula
treatment found 36 trials and checked them for
robustness. The results indicated that “studies
demonstrating superiority of one treatment over
another in the management of fistula may be less
robust than studies that do not demonstrate such
superiority” (55).

The main issues in these studies are the healing
or recurrence rate and rate of incontinence
impairment. Because many papers have different
endpoints, it is essential that future studies publish
identical outcome issues. The paper of Igbal et
al. (56) proposed a core outcome set (AFCOS)
to implement in any study on anal fistulas. By
reporting the AFCOS, studies may be compared,
and the power of evidence increases. In the AFCOS,
QoL is a main issue, especially for the individual
patient with a fistula. The fistula itself reduces QoL.
Fecal incontinence may reduce QoL as well. Having
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a recurrent fistula also reduces QoL. The surgeon
must discuss the different methods to operate the
patient’s fistula. He has to consider many factors:
the type of fistula, anal and pelvic function of the
patient, patient’s wishes and expectations, age,
births, previous surgery, etc. The surgeon has to
counsel the patient about the options the surgeon
has for the fistula the patient shows up with. The
surgeon has to take into account also the personal
setting of the patient and the clinical setting of his
office and hospital. In low-income countries, FRF/
FRP, stem cells, fibrin glue, collagen paste FiLaC,
VAAFT, OTSC, etc., might not be an option because
of the costs or failing instruments. It might be better
to offer procedures like RAF, FPAR, and LIFT in
these settings. For these procedures, however, the
surgeon needs some dexterity and experience. If
the surgeon is not experienced in these procedures,
it should be advised to refer the patient with a high
or complex fistula to a colorectal surgeon familiar
with the procedures. “Simple” fistulas might be
laid open if the surgeon feels comfortable with that;
otherwise, they should put a seton into the fistula
and refer the patient to a center.

The colorectal surgeon, to whom the patient with a
high, complex, or recurrent anal fistula is referred,
should have a repertoire of methods to offer the
patient. These can include plugs, glues, etc.

Three papers report on factors related to recurrence
and anal incontinence after surgery for anal fistula
(57-59). Previous surgery is a factor related to both
recurrence and anal incontinence. Corman’s textbook
says: “The surgeon who is fortunate enough to have
the opportunity to treat the patient initially is the one
most likely to effect a cure, to limit morbidity, and
to minimize disability” (60).

In many papers dealing with anal incontinence,
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