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Abstract
Background Fistula-in-ano is a common problem encountered by surgeons which can be classi�ed as
either simple or complex. Complex �stulas (CF) cause higher morbidity and are much more challenging to
treat. Although numerous treatment options are available for CF, none are proven to be 100% effective.
The endorectal advancement �ap (EAF) procedure was developed as an alternative to conventional
surgical treatments for CF. Herein, we describe a novel modi�cation of the EAF procedure along with
surgical outcomes in terms of recurrence, fecal incontinence and factors associated with �ap failure.

Methods A retrospective review of patients with complex �stula-in-ano who underwent EAF between
2004-2019 was done. The conventional EAF procedure was modi�ed by performing transverse
imbrication of the internal sphincter over the internal �stula opening. The incidence of post-operative
recurrence and fecal incontinence were calculated from chart documentation at the last available date of
follow-up. Also, the association between various clinical and demographic factors and post-operative �ap
failure were calculated using Chi-squared test and student’s t-test or Mann-Whitney U test with statistical
signi�cance at alpha <0.05.

Results With a median follow-up of 6.6 months (range: 1.6-84.5 months), 99 patients with CFs underwent
a modi�ed EAF. Of these, 93% (92/99) had a successful procedure, 7% (7/99) experienced recurrence and
3% (3/99) experienced postoperative fecal incontinence. Systemic steroid or immunomodulatory therapy
use (p=0.001) and patients with diagnosed in�ammatory bowel disease (p<0.0001) were associated with
increased rate of �ap failure.

Conclusion EAF with transverse imbrication of the internal opening using interrupted, absorbable suture is
an effective technique to treat complex or recurrent anal �stulas. It is associated with a low risk of
recurrence (7%) and fecal incontinence (3%) and a valid treatment option for complex �stula-in-ano.

Background
Perianal �stulas are one of the most common conditions treated by colorectal and general surgeons.1,2

Although anal �stulas are not life-threatening, they result in debilitating pain and soiling, which negatively
affect quality of life.3,4 In most instances, history of perianal abscess precedes �stula-in-ano.1,2,5

Although, 50-70% of patients resolve with surgical drainage, 30-50% progress to develop perianal �stula.
This corroborates the theory of cryptoglandular origin as the most common cause of �stula-in-ano.1,2,5

Since the risk of progression to �stula-in-ano is higher with certain underlying etiologies, addressing the
underlying cause is important to preventing recurrence.1,2 

Simple �stulas are low-lying with low risk of fecal incontinence as they do not involve the external anal
sphincter.5 They can be treated by either �stulotomy or �stulectomy, both with high success rates. On the
contrary, complex �stulas are located higher in the anal canal and can involve the anal sphincter
complex.5 They can communicate with adjacent organs, such as the vagina, and often develop in
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conjunction with in�ammatory bowel disease.6  They can also be due to iatrogenic injury post-surgery.
Surgical procedures developed to treat complex �stulas include ligation of the �stula tract (LIFT),9 video-
assisted anal �stula treatment (VAAFT),10,11 and endorectal advancement �ap (EAF).12, 13  Non-surgical
options include �brin glue plugs and stem cell paste. Even though non-surgical options have low risk of
fecal incontinence, they have lower success rate compared to surgery7,8. At present, there is no ideal
treatment strategy for complex �stulas.1,2 

EAF is one of the most common procedures performed for complex �stulas. It was �rst reported by Nobel
(1902) for rectovaginal �stulas that commonly resulted from obstetric trauma. It was later modi�ed using
a �ap of rectal tissue to close the tract between the source of the �stula and its opening.12, 14, 15 Flaps
can be tongue-shaped, rhomboid, or elliptical and can include the rectal mucosa alone, or extend deeper
to include the submucosa, partial layers of the internal anal sphincter or the entire thickness of the
internal anal sphincter.1,2 Traditionally, the opening of the �stula within the rectum is either left open to
heal by secondary intention or closed with simple, interrupted, or �gure-of-eight sutures.12, 14, 15 In
addition to the �ap, the �stula tract can be treated with curette or coring out.1,2 Although technically
complex, the advantage of the EAF is that the sphincter complex is left intact, and thus, has a lower risk
for fecal incontinence when compared to other options.1,2  After study for over a century, EAF has an
accepted recurrence rate of 7-48% with a risk of fecal incontinence of 15-20%.1,2 However, the optimal
thickness of the �ap and technique for complex �stulas is unknown. 

Herein, we aim to describe a novel modi�cation of the EAF procedure along with surgical outcomes in
terms of recurrence and fecal incontinence post-surgery. We also examine the factors associated with
�ap failure. 

Methods
A retrospective chart review of patients diagnosed with complex rectal or anal �stulas who underwent an
EAF procedure by the Principal Investigator between January 2004 and February 2019 was done. This
study was approved by the Institutional Review Board under Protocol # 2019-233.

Inclusion and Exclusion Criteria:

Patients who presented with complex rectal or anal �stulas and underwent EAF placement were included.
A complex rectal or anal �stula was de�ned as one or more of the following: (i) �stula tract that involve at
least the proximal two-thirds of the external anal sphincter (ii)  involvement of any nearby organ, (iii)
etiology associated with a high risk of recurrence (i.e., pelvic radiation, Crohn’s disease, etc.), (iv)
recurrence after previous �stula surgery. Complex �stulas were diagnosed and initially assessed by
physical examination. If �stula tract or anatomy was unclear, MRI was done to con�rm the presence of
complex �stula-in-ano.

Data Collection:
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Patient demographic information including age, sex, race, body mass index (BMI), number and type of
previous perianal surgeries, history of smoking, systemic steroid use, immunomodulator or
immunosuppressive use, In�ammatory Bowel Disease (Crohn’s, Ulcerative Colitis (UC) or indeterminant
colitis), Chronic Obstructive Pulmonary Disease, Congestive Heart Failure, Coronary Artery Disease, Type II
Diabetes Mellitus, Hypertension, and Chronic Kidney Disease were recorded if listed as a diagnosis within
the patient’s chart. Immunomodulator or immunosuppressive use was de�ned as those who before or at
the time of surgery received the current FDA approved agents for the treatment of Crohn’s or UC
(including, mercaptopurine, azathioprine, in�iximab, or any novel monoclonal antibodies), or
chemotherapy for alternative cancer, or immunosuppression for a history of solid organ transplantation.
The etiology of �stula-in-ano including cryptoglandular, Crohn’s disease, UC, post-obstetric �stula,
radiation-induced, carcinoma, or Hidradenitis Suppurativa was noted. Additional information regarding
the surgical procedure was noted including date of surgery, date of subsequent follow-up visits and date
of last follow-up, presence of recurrence of symptoms post-surgery, and subsequent surgical
interventions (such as diversion, �stulectomy or repeat EAF).  The presence of fecal incontinence, before
and after surgery, was recorded based on a non-validated questionnaire.

Outcomes:

Primary outcomes were �stula recurrence and new-onset fecal incontinence after EAF surgery. The
symptoms were assessed, and the operative site was examined by the surgical team at the same hospital
at 1-2 weeks post-surgery and then every 3 months until complete healing. Recurrence was de�ned as
“the presence of an abscess or purulent drainage from the primary �stula area after at least 6 weeks of
healing from EAF”. Fecal incontinence was de�ned as “di�culty controlling stools (soiling) or �atus
during follow-up as described by the patient.”1,2

 

Endorectal Advancement Flap: Technical details

Preoperative and intraoperative patient preparation:

All patients received full bowel preparation prior to surgery. On the day of the surgery, a �eet or saline
enema was given to the patient based on tolerability. All procedures were performed in the outpatient
setting under spinal or general anesthesia. Patients that had �stulas with an anterior lying internal
opening were positioned in a prone-jack-knife position, whereas those with a posterior internal opening
were placed in a lithotomy position.

Description of the surgical technique:

Initial exposure of the surgical �eld is provided using a Park’s anal retractor, which is later exchanged for
a large or medium-sized Sawyer or Hill-Ferguson retractor to decrease tension on the lateral edges during
�ap closure. Since local anesthetic injection around the future �ap site could potentially compromise �ap
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perfusion, local anesthetic is not administered.  The rectal mucosa is dissected using needle-tip
electrocautery, ensuring a �ap base that is three times wider than the apex of the �ap (Figure 2A & 2B).
Once the �ap is created, the internal opening is closed by imbricating the internal sphincter using multiple
transverse interrupted 2-0 Vicryl sutures (Figure 2A & 2C). This modi�cation not only serves to close the
internal sphincter opening, but it also decreases tension on the �ap during the closure. The �ap is secured
over the center of the defect by suturing the inferior edge of the �ap with multiple interrupted 3-0 Vicryl
sutures to the internal sphincter and anoderm distally. Compared to running sutures, interrupted suture
placement is believed to be essential in allowing drainage of �uid and blood from underneath the �ap
that would otherwise collect and impair healing. The lateral edges of the �ap are then closed with running
3-0 Vicryl suture, with lateral bites that measured less than 3mm (Figure 2D). 

All external �stula openings and granulation tissue are debrided in a core-out fashion, and the �stula
tract(s) are excised to the border of the external sphincter muscle (Figure 3A, 3B &3C). Post-operatively,
patients are instructed to avoid strenuous activity and provided with non-narcotic analgesia for 7 days.
Patients are followed-up in the clinic at 1-2 weeks postoperatively and approximately every 3 months
thereafter until complete healing. Fiber supplements are provided to maintain regular bowel movements
and avoid constipation during post-operative healing.

Statistical Analysis:

Continuous variables were reported as median with interquartile range (IQR). Categorical variables were
represented as frequency with percentages. Data was analyzed for normality using the Shapiro-Wilki’s
test. Student’s t-test was used to analyze normally distributed data, and Mann-Whitney U tests were used
to analyze data that was not normally distributed. Categorical variables were compared using Pearson
chi-squared test. Statistical analysis was performed using StataSE software (StataCorp. 2019. Stata
Statistical Software: Release 16. College Station, TX: StataCorp LLC), and statistical signi�cance was
de�ned as P<0.05. Figures were created using Adobe Illustrator version 24.0.1

Results
Records from 111 patients between 2004-2019 that underwent EAF for complex �stulas were reviewed.
Twelve patients were excluded from analysis because their underlying etiology required a fundamentally
different treatment pathway than patients presenting with complex �stulas, including diverticulitis (N=5)
and squamous cell carcinoma (N=1). Seven patients were lost to follow-up and were excluded. Therefore,
the �nal cohort consisted of a total of 99 patients (Figure 1).

Patient demographics:

The median age at presentation was 46 years (IQR: 37-55 years), 55% (54/99) were male, and median
Body Mass Index (BMI) was 29 kg/m2 (IQR: 22-36). Caucasians comprised 78% of the cohort followed by
African Americans (13%), Asian Americans (7.5%), and other minorities (1.5%). 
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Thirty-nine patients (39.4%) underwent anorectal surgery for �stula-in-ano prior to EAF, and the median
number of prior �stula procedures was 2 (IQR: 1-2). These previous procedures
included �stulotomy/�stulectomy (33%, 33/99), LIFT (3%, 3/99), Henley drainage procedure for
horseshoe abscess (1%, 1/99), and EAF (2/99, 2%). The three patients that underwent prior LIFT
increased the technical di�culty while performing EAF, due to scarring of the internal anal sphincter and
accumulation of granulation tissue, as described by operative notes. The common etiologies of �stula-in-
ano included cryptoglandular disease (77%, 76/99), Crohn’s disease (16%, 16/99), UC (2%, 2/99),
radiation injury (2%, 2/99), indeterminate colitis (1%, 1/99), obstetric injury (1%, 1/99), and Hidradenitis
Suppurativa (1%, 1/99), as shown in (Table 1).  

A total of 102 EAF procedures were performed among 99 patients, with 3 patients receiving repeat EAF
for �stula recurrence. Of the 99 patients that underwent EAF, 93% (92/99) had successful healing, and 7%
(7/99) experienced recurrence. On performing subgroup analysis, we found that patients without a history
of in�ammatory bowel disease (IBD) had successful healing of 98% (78/80), compared to patients with
IBD (73.6%, 14/19).  Of those that had successful healing, 80% (74/92) experienced immediate healing
within 1-2 weeks postoperatively and 20% (18/92) experienced healing by the �nal postoperative visit
without repeat interventions. Those that experienced delayed healing reported prolonged pain or drainage
that resolved with local wound care.  Among the 7 patients that experienced recurrence, 1 patient (14%)
was managed conservatively with wound care but remained symptomatic until last follow-up. This
patient decided to consult elsewhere following the �nal visit. Six patients (6/7, 86%) required repeat
surgery that resulted in complete resolution of their symptoms, this included �stulectomy or debridement
(N=3), repeat EAF (N=3).

There was a statistically signi�cant correlation between patients who had a history of systemic steroid
use and �stula recurrence after EAF (P=0.0001). Also, patients with diagnosed In�ammatory bowel
disease had lower success rate (P<0.0001). There was no signi�cant association between age, race,
gender, or BMI, history of smoking, chronic comorbidities, and recurrence following surgery (P>0.05, Table
2). 

At �rst postoperative visit (1-2 weeks), 3% (3/99) of patients presented with new-onset fecal
incontinence.  These patients were followed-up for a median of 6 months (IQR: 3-24 months). Of the
patients who developed new-onset fecal incontinence, one patient experienced complete resolution of
symptoms without additional interventions, while two patients continued to have mild symptoms that
were controlled with stool bulking agents. 

Discussion
This study reports a large cohort of patients with complex anal rectal �stulas undergoing EAF by using
transverse imbrication of the internal sphincter over the internal �stula opening. This modi�cation
securely closes the opening of the �stula while eliminating tension from the �ap, which is an
improvement over the standard EAF approach. Our cohort consisted of patients with various etiologies of



Page 7/16

complex �stulas such as cryptoglandular disease, Crohn’s disease, UC, radiation, and obstetric trauma.1,2

Among this diverse population, there was a recurrence-free rate of 93%, with a median duration of follow-
up of 6 months, making this study one of the largest, most successful and longest that is reported in the
literature.1,2,16

Many studies discuss the limited descriptive data on complex �stula populations who undergo EAF.1,2 At
present, there is still no clear de�nition of a “typical” patient with this pathology, and it is unclear if the
results from this series can be applied to other populations. Traditional EAF is known to have a recurrence
rate of 7-48% in patients with complex �stulas.1,2

Other treatment options available to treat �stulas in ano include video assisted anal �stula surgery which
has an overall recurrence rate of 15.8%,17 Ligation of �stula tract (LIFT); a sphincter sparing technique
that has gained popularity recently due to high success rates of 76% for complex anal �stula.18 Also,
worth mentioning is the Fistula Laser Closure (FiLAC) which another sphincter saving procedure, has an
overall success rate of 69% for �stula-in-ano. 19 Our modi�cation of EAF demonstrates a much lower
recurrence rate of 7%. 

Additionally, the rate of postoperative fecal incontinence (3%) is low compared to other studies (15-
20%).1,2 Patients who developed fecal incontinence after EAF were seen to have signi�cant scarring at
the time of surgery, as per operative records. More severe scarring likely resulted in more extensive
dissection and, therefore, increased risk of sphincter involvement. Further study of these patients would
be required to see how much this new-onset fecal incontinence was impacting their lives, and if it was an
improvement over their original �stula symptoms. 

Moreover, further research is needed to compare this modi�ed EAF procedure to traditional approaches,
such as a traditional �gure-of-8 closure or no suture closure, or those involving �aps with partial or full-
thickness internal sphincter components. These efforts might better delineate which modi�cations of the
EAF procedure that would result in a higher success rate. Furthermore, comparisons between various EAF
modi�cations and other sphincter-sparing procedures, such as �brin glue,20 stem cell pastes,8 and more
invasive surgical procedures such as LIFT and video-assisted anal �stula treatment (VAAFT)10,11 are
needed to optimize treatment planning for those at high risk of incontinences.

 

Limitations

Due to the retrospective design, this study is limited in accuracy by potential selection and confounding
since all variables for a patient’s condition could not be accounted for.  Patients were studied from a
single center, thus limiting the generalizability and reproducibility of the results. Moreover, as with any
study of a surgical technique, there are risks of minor changes in technique depending on the surgeon’s
judgment for what is best for each individual patient. However, since patients were managed with the
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similar technique and treatment algorithm, it adds reliability to our results. The patient population studied
was diverse in terms of the underlying disease process and previous history of perianal procedures for
similar symptoms. In terms of outcomes, quality-of-life or functional recovery was not studied, and there
was no objective assessment of continence.

Conclusion
The study describes the surgical technique of the modi�ed EAF procedure along with outcomes. This
procedure shows promising outcomes and seems to be a valid treatment option of complex �stula-in-
ano. Additional controlled studies are needed to compare this modi�cation with the traditional EAF
technique, and with other treatment types for complex �stula-in-ano.

List Of Abbreviations
BMI: Body mass index, CF: Complex �stulas, EAF: Endorectal advancement �ap, FiLAC: Fistula Laser
Closure, IQR: interquartile range, LIFT: Ligation of intersphincteric tract, UC: Ulcerative colitis, VAAFT:
video-assisted anal �stula treatment
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Demographics (N=99)  
Parameter Median with interquartile range or n (%)
Age, years 46 (37-55)
Gender  
  Male 54/99 (55%)
  Female 45/99 (45%)
Race  
  White 64/82 (78%)
  Black 11/82 (13%)
  Asian 6/82 (7.5%)
  Other 1/82 (1.5%)
BMI, kg/m2 29 (22-36)
Follow-up period 6.6 months (3-24 months)
Incontinence present before surgery 5/99 (5%)
History of previous surgeries 91/99 (92%)
Previous fistula repair 39/99 (39.4%)
Previous Perianal Surgeries (% patients who underwent a given procedure previously)
  Fistulectomy with or without debridement 33/99 (33%)
  Ligation of Inter-sphincteric Tract (LIFT) 3/99 (3%)
  Henley drainage procedure 1/99 (1%)
  Redo-advancement (previous) 2/99 (2%)
  Number of previous procedures 2 (1-2)
Underlying Diagnosis  
  Cryptoglandular disease 76/99 (77%)
  Crohn’s Disease 16/99 (16%)
  Ulcerative Colitis 2/99 (2%)
  Radiation Injury 2/99 (2%)
  Indeterminate colitis (IBD) 1/99 (1%)
  Obstetric Injury  1/99 (1%)
  Hidradenitis Suppurativa 1/99 (1%)
Co-morbidities  
  Systemic immunomodulator, steroid or           chemotherapy use 13/99 (13%)
  Active Smoker/ Former Smoker 13/99 (14%), 5/99 (5.5%)
  Diabetes Mellitus -Type 2 12/99 (12%)
  Chronic Obstructive Pulmonary Disease 5/99 (5%)
  Congestive Heart Failure 7/99 (7%)
  Coronary Artery Disease 9/99 (9%)
  Hypertension 32/99 (32%)
  Chronic kidney disease 1/99 (1%)

 

 

 

Table 2: Factors associated with Success vs Recurrence after Endoadvancement Flap
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Parameter
Initial Successful EAF
(N=92)

Recurrence
(N=7) P-value

Age (years)+ 47 (15-77) 38 (25-68) 0.42
Gender      
  Male 48/92 (52%) 6/15 (85%)  
  Female 44/92 (48%) 1/15 (15%) 0.08
Race      
  White 58/76 (76.3%) 4/6 (68%) 0.61
  Black 11/76 (14.5%) 1/6 (16%)  
  Asian 6/76 (7.9%) 1/6 (16%)  
  Other 1/76 (1.3%) 0/6 (0%)  
BMI (median, IQR) kg/m2) + 29 (25-32) 33 (18-35) 0.15
Systemic immunomodulator, steroid or
chemotherapy use 9/92 (9%) 4/7 (57%) 0.0001*
Active Smoker or former Smoker 16/91 (17.6%) 2/7 (28.6%) 0.46
Diabetes Mellitus Type 2 11/92 (12%) 1/7 (14%) 0.1
Chronic Obstructive Pulmonary Disease 5/92 (5.4%)       0/7 (0%) 0.52
Congestive Heart Failure 6/92 (6.5%) 1/7 (14.3%) 0.44
Coronary Artery Disease 8/92 (8.7%) 1/7 (14.3%) 0.62
Hypertension 29/92 (31.5%) 3/7 (42%) 0.53
Inflammatory bowel disease 14/92 (15%) 5/7 (71.4%) <0.0001*
Total # prior procedures+ 2 (1-2) 2 (2-3) 0.62
Required diverting stoma 3/92 (3.2%) 0/7 (0%) 0.62

 

+Median with interquartile range

*Statistically significant (P<0.05)
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Figure 1

Study �ow diagram
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Figure 2

A, B: Internal �stula opening closure in a transverse fashion. C, D: Flap closure.
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Figure 3

A, B, C: Internal �stula opening and �ap closure. (Sagittal view)


