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Efficacy of Anal Fistula Plug in Closure
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PURPOSE: The long-term efficacy of Surgisis® anal fistula
plug in closure of cryptoglandular anorectal fistulas was
studied. METHODS: Patients with high cryptoglandular
anorectal fistulas were prospectively studied. Additional
variables recorded were: number of fistula tracts, and
presence of setons. Under general anesthesia and in
prone jackknife position, patients underwent irrigation of
the fistula tract by using hydrogen peroxide. Each primary
opening was occluded by using a Surgisis® anal fistula
plug, which was securely sutured in place at the primary
opening and tacked to the periphery of the secondary
opening. RESULTS: Forty-six patients were prospectively
enrolled during a two-year period. Follow-up was six
months to two years (median, 12 months). At final follow-
up, all fistula tracts had been successfully closed in 38
patients, for an overall success rate of 83 percent. Seven
patients had multiple tracts, for a total of 55 fistula tracts in
the series. Of the 55 individual tracts, 47 (85 percent) were
closed at final follow-up. Patients with one primary
opening were most likely to have successful closure by
using the anal fistula plug, although this was not sig-
nificant. Successful closure was not correlated with the
presence of setons. CONCLUSIONS: Long-term closure of
cryptoglandular anorectal fistula tracts using Surgisis® anal
fistula plug is safe and successful in 83 percent of patients
and 85 percent of tracts. [Key words: Fistula-in-ano;
Fistulotomy; Fibrin glue; Surgisis® anal fistula plugl]
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ecent studies using the Surgisis® anal fistula plug

(Cook Surgical, Inc., Bloomington, IN) reported
successful closure of high cryptoglandular fistulas in
87 percent of cases compared with 40 percent using
fibrin glue." Other studies of fibrin glue have reported
closure as low as 15 percent.z_6 The higher closure
rates with the fistula plug are likely a result of the
ability to suture the plug securely into the primary
opening, compared with fibrin glue, which tends to
run out of the fistula tracts. Surgisis® anal fistula plug
is a bioabsorbable xenograft made of lyophilized
porcine intestinal submucosa. The material has
inherent resistance to infection, produces no foreign
body or giant cell reaction, and becomes repopulated
with host cell tissue during a period of three
In addition to suturing the plug securely
at the primary opening, insertion of a conical plug into
the high-pressure area of the fistula produces a
mechanically stable system. A two-year prospective
evaluation of Surgisis® anal fistula plug in closing
cryptoglandular anorectal fistula was performed.

months.”®

PATIENTS AND METHODS

Patients with high cryptoglandular anorectal fistula
were prospectively enrolled during a two-year period.
Patients with superficial (low transsphincteric or less)
were excluded, as were patients with Crohn’s disease.
Variables recorded were: number of fistula tracts and
presence of setons. Patients reported in a previous pub-
lication' were included in the current long-term analysis.
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Anal Fistula Plug Technique

All patients underwent mechanical bowel prepa-
ration the day before surgery followed by 2 g of
metronidazole by mouth the same evening. A broad-
spectrum parenteral antibiotic was given on induc-
tion of anesthesia. All procedures were performed
under general anesthesia and in a prone jackknife
position. All fistula tracts were identified and the
primary opening was located by using conventional
fistula probe and/or hydrogen-peroxide installation.

A fistula probe or hemostat was passed through
the fistula tract from the secondary opening and
exited via the primary opening. If a seton was
present in the tract (Fig. 1A), this was cut and used
to pull the plug into the tract. A 2-0 vicryl tie was
sutured to the tip of the plug, secured to the probe or
seton, and the plug was pulled tip-first into the
internal opening (Fig. 1B), until resistance was
encountered. The excess plug material was trimmed
flush with the primary opening (Fig. 1C), and the
plug was buried into the primary opening using a
figure-of-eight 2-0 vicryl suture, which was inserted
deep to the internal sphincter muscle. The tip of the
plug was further secured at the secondary opening
by “tacking” the tip of the plug to the edge of the
secondary opening. Care was taken not to complete-
ly occlude the secondary opening to allow drainage
of exudate and to avoid a closed system. Mechanical
stability of the plug relies on firmly suturing the head
of the plug into the primary opening, which is
optimally covered by at least submucosa and prefer-
ably internal sphincter.
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Figure 1. (A) Fistula tract containing a seton: the “tail” of the plug is tied to the seton, which is then cut, and used to pull
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Follow-Up

All patients were instructed to stay on a clear liquid
diet for 48 hours, avoid any strenuous activity, take
warm Sitz baths as needed, and apply topical 10
percent metronidazole #.i.d. (SLA Pharma®, Watford,
UK). The patients were followed up at two weeks,
four weeks, and then on an individual basis as
clinically appropriate. Long-term follow-up was
performed in the office setting or by telephone
interview. Median follow-up in weeks was calculated
for fistulas that were successfully closed. The status
(open wus. closed) of the fistula was determined at final
follow-up. Success criteria were defined as: closure of
all secondary openings; an absence of fistula drainage;
and an absence of abscess formation. In patients with
multiple openings, the presence of a single persistent
tract was considered an overall failure, even if one or
more tracts had been successfully closed.

Use of both the Surgisis® anal fistula plug was
approved by the institutional review board, and
informed consent was obtained in all patients. Anal
fistula plug patients were identified by their
respective attending and fistula status (open uvs.
closed) confirmed by the fellows. The study was
self-funded, and no financial support was requested
or received. The senior author (DNA) receives
royalties on sales of the product.

RESULTS

Forty-six patients were prospectively studied dur-
ing a two-year period. Median follow-up was 12

the plug into the fistula tract. (B) The plug is pulled into the tract until light resistance is met. With most transsphincteric
fistulas, this occurs when approximately one-half the plug is pulled into the tract. (C) The excess plug is cut at the level of
the primary opening and is further secured into place using a figure of eight 2-0 vicryl suture.
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(range, 6-24) months, and no patient was lost to
follow-up.

Thirty-nine patients had single-tract radial fistulas,
and seven patients had multiple fistulas, for a total of
55 individual fistula tracts. Four patients had horse-
shoe fistulas, two had multiple anterior fistulas, and
one patient had a total of four fistula tracts, three of
which were iatrogenic.

At final follow-up, 38 of 46 patients (83 percent)
had successful closure of all their fistula tracts. Of the
total of 55 individual tracts, 47 (85 percent) were
closed at final follow-up and 8 (15 percent) persisted.
There was no statistical correlation between multiple
tracts and closure rates (Table 1).

Of the eight failures, seven patients failed within
30 days of surgery, and one patient developed a
recurrent fistula 9 months after surgery. Of the seven
early failures, four plugs were extruded from the
fistula tract, as a result of excessive patient activity, or
inadequate suturing technique. Extrusions tended to
occur from shorter, more superficial tracts, with few
if any extrusions occurring from deeper, longer
tracts. Two additional failures were patients with
horseshoe tracts, in which the tract containing the
plug closed, but the contralateral tract persisted. One
patient experienced persistent drainage, without
recognized plug extrusion. The one late recurrence
was a female patient who developed a recurrent
abscess at the same site as a previously closed
(anterior) fistula tract. This was drained and a
temporary seton was inserted.

There were a total of nine setons in the series, all
of which were in the setting of multiple tracts. There
was no statistical correlation between closure rates
and presence or absence of setons (Table 2).

DISCUSSION

Management of high anorectal fistulas is a difficult
problem, with recurrence rates as high as 54 percent

Table 1.
Patients (n=46) with Cryptoglandular Fistulas: Impact of
Single vs. Multiple Tracts on Closure Rates

Fistula Closed  Fistula Open  Total
Single 33 6 39
fistula
Multiple 5 2 7
fistula
Total 38 8 46

P>0.05, Fisher’s exact test; NSD (no significant
difference).
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Table 2.
Impact of Setons in Individual Fistula Tracts (n=55) on
Closure Rates

Fistula Closed Fistula Open Total
Seton 7 2 9
No seton 40 6 25
Total 47 8 55

P>0.05, Fisher’s exact test; NSD (no significant
difference).

and incontinence rates as high as 35 percent
reported.”” Conventional fistulotomy is generally not
an option in these cases, and use of setons is usually a
temporizing measure. The use of fibrin glue to occlude
the fistula tract was a sound concept, but success rates
as low as 15 percent have been recently repor[ed,Zl’
probably because of the liquid glue “running out” of
the tract. Advancement flaps have reported success in
59.6 to 75 percent %% of cases, but the procedure can
be technically difficult, especially in posterior fistulas,
and the procedure has a surprisingly high inconti-
nence rate of 32 to 35 percent.M’15

In the current study, 83 percent of patients had
successful closure of all fistula tracts, and 85 percent
of all fistula tracts were closed, at a median of 18
months’ follow-up. This figure is similar to the
original 87 percent short-term closure rate previously
reported by us.! Most failures occurred during the
first 30 days and resulted from dislodgement of the
plug. The majority of dislodged plugs was extruded
from the secondary opening, not via the anal canal,
and could usually be attributed to excessive activity
by the patient or inadequate suturing technique. To
address this problem, a stronger suture (2-0 vicryD
was used, and the first “throw” of the suture was
inserted into the head of the plug before pulling it
into final position in the primary opening. The
primary opening was then closed over the head of
the plug by using a deep figure-of-eight suture. This
prevented the plug from being extruded from the
tract, as well as protecting the plug from luminal
content. In addition, the importance of avoiding any
excessive activity for two weeks was emphasized to
patients. As a result of these measures, the number of
“extruded” plugs decreased. Extrusions occurred
mostly from shorter, more superficial tracts, even
when intersphincteric and low transsphincteric tracts
had been previously excluded. This is probably a
result of inadequate supporting tissue around
shorter, more superficial tracts, compared with
deeper tracts, which have more adequate supporting
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tissue. This finding also serves to underline the role
for fistula plugs in deeper, complex fistulas, rather
than shorter, simpler tracts.

Horseshoe fistulas represented the next most
common cause of failure. Of the four patients with
horseshoe fistulas, two failed. In all “horseshoe
failures,” the tract containing the plug closed, but
the empty tract persisted. Because persistence of one
or more tracts in any patient was considered an
overall failure, these were considered overall failures,
although one tract was successfully closed. One of
these failed “horseshoe” patients subsequently un-
derwent a modified Hanley procedure, and the
second was replugged. Horseshoe failures are likely
a result of failed closure of the “common” primary
opening, which may be too large to adequately close
with a plug. One solution is to plug the second tract
at a later stage if it recurs. Alternatively, two plugs
may be inserted, one into each side of the horseshoe
tract. This is illustrated in Figure 2, which demon-
strates a horseshoe fistula with four secondary open-
ings: two on the left and two on the right. In this
case, two separate plugs were used: one inserted into
the left tract and one into the right tract. At five
weeks postoperatively all drainage had ceased, and
all four secondary openings were successfully
closed. Closure rates were the highest with single
fistula tracts, when one common primary opening is
closed with a single anal fistula plug. In complex

Figure 2. Horseshoe fistula with a total of four secondary
openings: two on the left and two on the right. Note the
old fistulotomy scar in the left anterior quadrant. In this
case, two plugs were used: one inserted into the left tract,
and one into the right tract. At five weeks, the patient
reported all drainage had ceased, and all four secondary
openings were successfully closed and dry.
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fistulas, in which one primary opening “feeds”
multiple secondary openings, closure of the common
primary opening results in closure of all the second-
ary openings distal to that point, irrespective of their
number.

One patient experienced persistent drainage after
closure of a single tract, without recognized plug
extrusion. This is likely a result of a persistent tract
adjacent to the plug and represents a technical failure
to adequately close the primary opening or primary
plug failure.

Only one patient presented with late failure, at
nine months. This is consistent with the fibrin glue
data,”® in which the majority of failures occurred
early, and the number of late failures was relatively
low. Ingrowth of native tissue into the extracellular
scaffold of the plug, therefore, seems to provide
stable and long-term closure of the fistula tracts.

The presence of setons was not found to be
statistically significant in impacting closure rates;
however, inserting the plugs is much simpler when
a seton is in place. The presence of a seton
“matures” the fistula tract, making the wall more
fibrotic and capable of retaining sutures, and mini-
mizes induration and any lingering sepsis. Having
matured the tract(s), insertion of the plug is techni-
cally easier, because the presence of a seton obviates
the need to locate the primary opening because the
seton is previously in the tract. The seton also can be
used to “pull in” the plug, by tying the plug to the
cut seton, and using the seton to pull the plug into
the primary opening. The role of setons in anal
fistula plug closure of fistulas requires further study.

There was no instance of plug “infection” despite
inserting the plugs into an obviously contaminated
tield. Resistance to infection has been well described
in previous studies of Surgisis implanted into infected
surgical fields. Recent studies '°'® reported repair of
contaminated abdominal hernias using Surgisis™, and
neither study reported any instance of chronic
implant infection. Resistance to infection is likely
imparted from ingrowth of host capillaries and
immune-competent cells into the extra cellular
matrix, which is repopulated by native tissue during
the course of the ensuing months. The extracellular
matrix is, therefore, eventually completely replaced
by host tissues, thus avoiding the risks of chronic
infection seen with implanted synthetic materials.”®

Closure of cryptoglandular anorectal fistulas with
Surgisis®
technology. Few late failures were identified in the

anal fistula plug is a promising new
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current study, and principal cause of failure, i.e., plug
extrusion has been addressed by use of a sturdier
suture, and emphasizing the need to avoid any
excessive activity for two weeks after surgery.
Continued follow-up is currently in progress.

CONCLUSIONS

Long-term follow-up of Surgisis® anal fistula plug
closure of cryptoglandular fistula tracts is successful
in 83 percent of patients and 85 percent of fistulas.
The most common cause of early failure was plug
extrusion, and this was addressed by burying the
head of the plug into the primary opening, with
deeper bites of a 2-0 vicryl suture. Other causes of
failure were persistence of the contralateral tract in
horseshoe fistulas, and persistent drainage adjacent
to the plug was noted in one patient. One patient
experienced a late recurrence, nine months after
closure of the tract. There was no instance of early
plug infection. Closure of deep cryptoglandular
fistulas is a promising new technology, with high
closure rates, and few late recurrences.
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