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BACKGROUND: Sphincter-sparing repairs are commonly
used to treat anal fistulas with significant muscle
involvement.
OBJECTIVE: The current study evaluates the trends and
efficacy of sphincter-sparing repairs and determines risk
factors for fistula recurrence.
DESIGN AND SETTINGS: A retrospective review was
performed at 3 university-affiliated teaching hospitals.
PATIENTS: All 462 patients with cryptoglandular anal
fistulas who underwent 573 sphincter-sparing repairs
between 2005 and 2015 were included. Patients with
Crohn’s disease were excluded.
MAIN OUTCOME MEASURES: The primary outcome was
the rate of fistula healing defined as cessation of drainage
with closure of the external opening. Risk factors for
nonhealing were also analyzed.
RESULTS: Five hundred three sphincter-sparing repairs were
analyzed, whereas 70 were lost to follow-up. Two hundred
twenty sphincter-sparing repairs (44%) resulted in healing,
283 (56%) resulted in nonhealing with a median followup of 9 (range, 1–125) months. The median time to fistula
recurrence was 3 (range, 0–75) months with 79% and 91% of
recurrences noted within 6 and 12 months. Patients treated
with a dermal advancement flap, rectal advancement flap, or
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ligation of the intersphincteric tract procedure were less likely
to have a recurrence than patients treated with a fistula plug
or fibrin glue (p < 0.001). Over time, there was a significantly
increased use of the ligation of the intersphincteric tract
procedure (p < 0.001) and a significantly decreased use
of fistula plugs and fibrin glue (p < 0.001); healing rates
improved accordingly. There were no significant differences
in healing rates with respect to patient demographics,
comorbidities, or fistula characteristics.
LIMITATIONS: This study was limited by its retrospective

design.
CONCLUSIONS: Healing rates following sphinctersparing repairs of cryptoglandular anal fistulas are
modest, but have improved over time with the use of
better surgical techniques. In this study, ligation of the
intersphincteric fistula tract and flaps were superior to
fistula plugs and fibrin glue; the former procedures are
therefore favored. See Video Abstract at http://links.lww.
com/DCR/A391.

KEY WORDS: Advancement flap; Anal fistula; Fibrin glue;
Fistula plug; LIFT; Sphincter-sparing repair.

A

n anal fistula is a common anorectal ailment with an
estimated incidence in the United States of 20 000
to 25 000 cases per year.1 Over 90% of anal fistulas
are cryptoglandular in origin and arise from anorectal abscesses.2 Fistulotomy is the gold standard for the treatment
for anal fistulas with a healing rate of >90%.3–5 However,
patients treated with fistulotomy are at risk of developing
postoperative anal sphincter dysfunction, especially females
or patients with complex fistulas, preoperative incontinence, recurrent disease, or previous anorectal surgeries.5,6
Therefore, there has been a considerable interest to develop
sphincter-sparing repair (SSR) procedures that attempt to
treat anal fistulas without dividing sphincter muscle.
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Various SSRs have been described and evaluated
including rectal advancement flaps (RAFs), dermal advancement flaps (DAFs), fibrin glue (FG), anal fistula
plugs (AFPs), and, most recently, ligation of the intersphincteric fistula tract (LIFT). Rectal advancement
flaps are one of the oldest and best known techniques
with healing rates reported between 66% and 87%.7
However, their appeal as a first-line SSR option is limited by the fact that internal sphincter muscle may be
included in the flap. This can cause mild to moderate
incontinence reported in 13% of patients.8 There is less
literature on DAFs, but most series report healing rates
between 70% and 80%.9–12 Although there is no division
of the anal sphincter muscles, DAFs may still be associated with decrement in continence.12–14 Fibrin glue and
AFPs carry essentially no risk of postoperative incontinence, but are relatively ineffective, with healing rates
<50% in more recent studies.7 Last, the LIFT procedure
was first described in 1993,15 and has been rapidly adopted as a first-line SSR by many surgeons since being
simplified in 2007.16 Recent systematic reviews report
promising healing rates between 61% and 94% with
only rare disturbance of fecal continence.17,18
The purpose of this study was to evaluate the trends
in the use of various SSRs over time and their efficacy at 3
large academic institutions in the Chicago area. An additional goal was to identify predictors of healing following
a SSR.

PATIENTS AND METHODS
All patients who underwent an operation for treatment of
an anal fistula between January 2005 and December 2015
were identified from prospectively maintained databases
at 3 large Chicago-area academic institutions and reviewed retrospectively. Patients with IBD, traumatic, malignant, or radiation-induced fistulas were excluded along
with patients in whom a SSR was never attempted (Fig. 1).
The electronic medical records of patients who met
the study criteria were thoroughly reviewed and the following data collected: patient demographics (age, sex,
BMI), comorbidities (history of smoking, diabetes mellitus, HIV, ASA classification, and Charlson Comorbidity
Index19), and fistula characteristics (location, length, duration of symptoms, Parks classification,20 depth of the internal opening, associated abscess at time of repair, use of
a draining seton before repair, placement of a drain in the
external opening, history of prior attempts at repair), type
of repair performed, and length of follow-up. Descriptive
fistula characteristics, such as location and Parks classification,20 were recorded as documented from examination
under anesthesia before the repair. The tract length was
determined by measuring the distance from the external
opening to the anal verge. The cutoff for data collection
was November 7, 2016.
The primary outcome was the rate of fistula healing
after a SSR. A fistula was considered healed when there
was cessation of drainage, as reported by the patient and

1,765 patients with
anal fistulas

Exclude 316
- 187 IBD
- 22 traumatic
- 18 malignant
- 14 radiation
- 75 no fistula

317 no repair
- 259 seton(s) +/- I&D, debridement,
partial fistulotomy

670 fistulotomies
- 411 primary fistulotomy(ies)
-259 seton(s) + fistulotomy(ies)

462 sphincter-sparing
repairs

- 58 I&D only (no IO identified)

FIGURE 1. All patients who underwent operative treatment for an anal fistula between January 2005 and December 2015. I&D = incision and
drainage; IO = internal opening.
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confirmed on examination, and closure of the external
opening on last follow-up. Fistulas that required additional surgery or that failed to meet healed criteria beyond
1 month of follow-up, whether persistent or recurrent,
were considered nonhealed. Fistulas were classified as lost
to follow-up if the patient either failed to follow-up after
the repair or if the last follow-up visit occurred within 1
month of the repair without meeting healed criteria. Patient demographics, comorbidities, and fistula characteristics were compared between patients with healed and
nonhealed anal fistulas to identify predictors of healing.
To assess if there was improvement over time, outcomes
were compared before and after January 1, 2010. This date
was chosen as a dividing point, because it roughly divided
the data set in half. Patient demographics, comorbidities,
and fistula characteristics were also compared between the
different types of SSR to identify any factors that may have
led a surgeon to choose 1 type of repair over another. This
study protocol was approved by the institutional review
boards at all 3 study sites.
Data analyses were conducted using SPSS version 24
(IBM Corp, Armonk, NY). Descriptive statistics were reported as median (range) for continuous variables and n
(%) for categorical variables. Differences between groups
on continuous variables were tested by using the MannWhitney U test or Kruskal-Wallis test and on categorical
variables using a χ2 test or Fisher exact test. Binary logistic regression was used to compare univariate predictors
of healing. A time to fistula recurrence analysis was performed by using the Kaplan-Meier method. Observed differences were considered statistically significant if p < 0.05.

RESULTS
Four hundred sixty-two patients underwent 573 SSRs
during the study period. Five hundred three SSRs were
analyzed, whereas 70 were lost to follow-up. Two hundred
twenty SSRs (44%) resulted in healing, 283 (56%) resulted in nonhealing with a median follow-up of 9 (range,
1–125) months. The median time to fistula recurrence
was 3 (range, 0–75) months with 79% and 91% of recurrences noted within 6 and 12 months (Fig. 2). There were
no significant differences in patient demographics or comorbidities between the healers and nonhealers (Table 1).
The vast majority of the fistulas were transsphincteric
(n = 478, 95%), and patients reported symptoms over a
median time of 15 (range, 1–422) months before repair.
Three hundred five fistulas (61%) were treated with a
draining seton before SSR, and 159 (32%) had failed a previous attempt at repair. Most fistulas had internal openings located at or distal to the dentate line (88%), and 198
fistulas (39%) had internal openings in the posterior midline. There was a trend that fistulas with an internal opening at or distal to the dentate line were more likely to heal

2 year time to recurrence
1.0
Recurrence
Censored
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FIGURE 2. Time to fistula recurrence. Overall healing rate
following a sphincter-sparing repair was 44%. However, because
disproportionate censoring of healers, the estimated healing rate at
2 years is lower.

compared with those with an internal opening above the
dentate line (p = 0.1). There were no other differences in
fistula characteristics between the healers and nonhealers
(Table 2).
Univariate predictors of healing included type of repair performed (p < 0.001) and date of operation before
or after 2010 (p = 0.005). The various types of SSRs utilized in the study period, their frequency of use, and their
healing rates are summarized in Figure 3. Patients treated
with a RAF, DAF, or LIFT procedure were significantly
more likely to heal compared with patients treated with
an AFP or FG (p < 0.001). Over time, there was a significantly increased use of the LIFT procedure (p < 0.001) and
a significantly decreased use of AFPs and FG (p < 0.001);
healing rates improved accordingly (Fig. 4). On multivariate analysis, only type of repair performed remained a sigTABLE 1.   Patient characteristics
Characteristic
Age, y
Male
BMI
ASA classification
 I
 II
 III
Diabetics
HIVc
Smokers
Charlson Comorbidty Index

Healers
(n = 220)

Nonhealers
(n = 283)

p

46 (20–78) 46 (18–74)
132 (65)
185 (65)
29 (16–58) 29 (16–55)

0.21a
0.85b
0.97a

86 (39)
115 (53)
18 (8)
26 (12)
4 (2)
64 (29)
0 (0–6)

1.0c

111 (40)
147 (52)
23 (8)
23 (8)
6 (2)
76 (27)
0 (0–7)

0.18b
1.0b
0.62b
0.63a

Data reported as median (range) or n (%).
a
Mann-Whitney U test,
b
Fisher exact test,
c 2
χ test
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although differences were noted in sex, Parks classification, and history of failed prior repair (Table 3).

TABLE 2.   Fistula characteristics
Healers
(n = 220)

Characteristic

Parks classification
 Intersphincteric
6 (3)
 Transphincteric
209 (95)
 Suprasphincteric
3 (1)
 Extrasphincteric
1 (1)
Symptom duration, mo
16 (1–422)
Draining seton before repair 134 (61)
Failed prior attempt at repair 64 (29)
Depth of IO
 Distal to dentate line
15 (14)
 At dentate line
86 (78)
 Proximal to dentate line
9 (8)
Tract length, cm
3 (1–10)
Posterior midline IO
86 (39)
Abscess cavity at time
10 (5)
of repair
Placement of drain into EO
26 (12)

Nonhealers
(n = 283)

p

DISCUSSION
5 (2)
269 (96)
4 (2)
0
15 (1–369)
171 (60)
95 (34)
12 (8)
111 (76)
23 (16)
3 (1–10)
112 (40)
11 (4)

0.62a

0.47b
0.93c
0.29c

0.1a
0.69b
0.93c
0.82c

24 (8)

0.23c

Data reported as median (range) or n (%).
IO = internal opening; EO = external opening.
a 2
χ test.
b
Mann-Whitney U test.
c
Fisher exact test.

nificant predictor of fistula healing (p < 0.001). There was
a significant difference in the median length of follow-up
between healers and nonhealers: 6 (range 1–121) versus 14
(range, 1–125) months. Most patient and fistula characteristics were similar across the type of repair performed,

These data demonstrate an evolution in use of various
SSRs in the Chicago region. The LIFT procedure has become the most popular SSR over the past 6 years, essentially replacing AFPs and FG. As a result, the healing rates
have improved. There was a steady use of DAFs and RAFs
both before and after 2010, although they were never the
most utilized SSR at any time period in the study. This
may be explained by the notion that flaps are more prone
to cause postoperative continence disturbances compared
with LIFT, FG, and AFPs.8,12–14 The most utilized SSRs at
present, LIFT, RAF, and DAF, were also shown to be the
most efficacious. This practice is supported by the 2016
American Society of Colon and Rectal Surgeons clinical
practice guidelines that favor RAFs and LIFTs over AFPs
and FG because the latter are relatively ineffective.7
To our knowledge, this is the first study that has attempted to identify predictors of fistula healing following any type of SSR. Aside from type of repair performed,
there were no predictors of fistula healing found. A few
large series that have attempted to identify risk factors for
fistula recurrence did so by examining a cohort of patients
that were treated with a fistulotomy most commonly.
Garcia-Aguilar et al5 reviewed a 375-patient cohort, 300

Number of operations
120
Healed

47%

Recurred

100
24%
80

60
57%
53%

40

20

18%
50%
100%

Fibrin glue

Plugs

LIFT

Dermal flap (DF)

Rectal flap (RF)

RF + DF

RF + Plug

FIGURE 3. Types of sphincter-sparing repairs and their outcomes. DF = dermal flap; LIFT = ligation of the intersphincteric fistula tract; RF =
rectal flap.
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Fistula plug

Fibrin glue

Dermal advancement flap

Rectal advancement flap

LIFT

Healing rate

2015

FIGURE 4. Sphincter-sparing repair outcomes over time. LIFT = ligation of the intersphincteric fistula tract.

of which were treated with a fistulotomy, and found that
risk factors associated with recurrence were complex type
of fistula, horseshoe extension, lack of identification of
internal opening, lateral internal opening, previous fistula surgery, and operating surgeon. In contrast, van Koperen et al21 examined a 179-patient cohort, 109 of which
were treated with a fistulotomy, and found no risk factors
for recurrence. Similar to the present study, Abbas et al22
found that use of an AFP compared with fistulotomy or
RAF was an independent risk factor for failure.
Many studies have looked at both clinical and fistularelated factors that may predict the outcomes following
individual SSRs. In terms of patient factors, older patients
may have better outcomes with RAFs,23,24 and patients
with a high BMI may do worse with LIFTs.25 Also, there is
some evidence that women do better with DAFs,14 which
could explain why a higher portion of women underwent flap procedures in the current study. Smoking has
been shown to be a risk factor for recurrence following a
RAF,26,27 DAF,27 AFP,28 and LIFT,29 but was not shown to
predict recurrence in the present study. Similarly, patients
with a history of prior fistula repair have been shown to
have worse outcomes,10,27–30 but this was not a significant
predictor of failure in this study. However, it remained
a confounding variable when comparing the efficacy of
the various SSRs because patients treated with an AFP,
FG, RAF, or DAF were more likely to have had a prior repair than patients treated with a LIFT. Other fistula fac-

tors that have been shown to impact outcomes of SSRs
include tract length,31,32 complexity,22,33,34 and posterior
location,28 but none of which were significant in the present study. However, there was a trend that fistulas with
internal openings proximal to the dentate line tended to
have worse outcomes. Overall, reasons for SSR failure are
not well-understood and may extend beyond clinical and
anatomical factors.
Many surgeons routinely place draining setons before
repairing an anal fistula. Setons are thought to help reduce
inflammation in the acute setting by draining sepsis and
causing a fibrotic reaction that matures the fistula tract.35
There is some evidence that prior seton placement lowers recurrence rates following a SSR.36 The majority of patients in this study (61%) received a draining seton before
SSR; however, no difference was noted in healing rates.
The question therefore remains if routine use of draining
setons before SSR is necessary in all patients.
There are several limitations to these data. Although
most patient and fistula characteristics were similar across
the type of repair performed (Table 3), there may be other
factors that influenced the surgeon’s choice of SSR. This
selection bias is inherent due to the retrospective design of
the study. Also, the nonhealers had significantly longer follow-up than the healers. Although this may seem intuitive,
it also has the potential to add bias to the data, because it
is known that fistula recurrence rates increase with longer
follow-up.37 The median length of follow-up was relatively
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TABLE 3.   Patient demographics, comorbidities, and fistula characteristics compared across the types of sphincter-sparing repairs
Characteristic
Age, y
Males
BMI
ASA classification
 I
 II
 III
Diabetics
HIV+
Smokers
Charlson Comorbidity Index
Parks classification
 Intersphincteric
 Transphincteric
 Suprasphincteric
 Extrasphincteric
Symptom duration, mo
Draining seton prior to repair
Failed prior attempt at repair
Depth of IO
 Distal to dentate line
 At dentate line
 Proximal to dentate line
Tract length, cm
Posterior midline IO
Abscess cavity at time of repair

Plugs and glue
(n = 148)

Flaps
(n = 187)

LIFTs
(n = 238)

p

46 (20–78)
110 (59)
30 (16–51)

45 (18–73)
172 (72)
28 (18–55)

0.78a
0.01b
0.24a

71 (38)
101 (54)
15 (8)
18 (10)
1 (1)
64 (34)
0 (0–7)

98 (41)
122 (52)
17 (7)
19 (8)
8 (3)
61 (26)
0 (0–6)

0.87b

4 (3)
141 (96)
0
1 (1)
18 (1–422)
81 (55)
54 (36)

8 (4)
170 (93)
1 (1)
4 (2)
16 (1–394)
117 (63)
77 (41)

0
234 (99)
0
2 (1)
13 (1–210)
145 (61)
43 (18)

7 (11)
54 (82)
5 (7)
4 (1–10)
67 (45)
3 (2)

11 (12)
68 (77)
10 (11)
3 (1–9)
74 (40)
9 (5)

13 (9)
111 (79)
17 (12)
3 (1–10)
82 (34)
13 (5)

47 (18–78)
103 (70)
29 (20–58)
60 (42)
70 (49)
13 (9)
15 (10)
4 (3)
37 (25)
0 (0–7)

0.74b
0.14b
0.09b
0.74a
0.028b

0.19a
0.32b
<0.001
0.82

0.74a
0.1b
0.26b

Data reported as median (range) or n (%).
LIFT = ligation of intersphincteric fistula tract; IO = internal opening.
a
Kruskal-Wallis test.
b 2
χ test.

short at 9 months. The number and timing of follow-up
visits were not standardized. No data were collected on
changes in fecal continence because of the lack of standardized reporting in the electronic medical records.

CONCLUSION
Healing rates following SSRs of cryptoglandular anal fistulas are modest, but have improved over time with the use
of better surgical techniques. LIFT and flap procedures are
currently favored and they were more efficacious than AFPs
and FG in this study. There were no other patient and fistula characteristics that predicted healing following a SSR.
Future directions include evaluating the trends and efficacy
of fistula repairs as a whole inclusive of fistulotomy, fistulectomy, and cutting setons, and examination of molecular
and cellular factors in the fistula tissue that may contribute
to the pathogenesis of nonhealing anal fistulas.38
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