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Abstract 

 

Background: Perianal fistula, or fistula-in-ano, is a common benign anorectal disorder 

that is treated mainly with surgery. Perianal fistulas are often characterized with 

significant clinical manifestations, such as local pain, inflammation, purulent drainage, 

and decreased patient quality of life. A fistula is typically defined as a pathological 

communication between two epithelialized surfaces. More specifically, perianal 

fistula is a chronic abnormal communication between the epithelialized surface of the 

anorectal canal and usually, the perianal skin. Perianal fistula resembles a narrow 

tunnel connecting its internal opening in the anal canal with the external opening in 

the skin near the anus. The fistula is lined with granulation tissue and typically results 

from the healing of perianal sepsis. The glandular crypts at the level of the dentate 

line are the typical origin of fistulas, which is induced by purulent and inflammatory 

processes.Anal fistula is a benign anorectal disease. Infection of Hermann and 

Desfosses anal glands is responsible  for the formation of abscesses and/or fistulas. 

The main treatment is surgery because spontaneous healing of fistula in-ano is very 

rare but recurrence and sometimes  incontinence are frequently observed. So to 

choose surgical methods of anal fistula treatment is very important. The appropriate 

treatment for anal fistula is dependent upon the anatomy and the location of the 

fistula  tractThe primary goal of operative treatment of anal fistula in-ano is to 

obliterate the internal fistulous opening and any associated epithelialized tracks and 

to preserve anal sphincter function. Because no single technique is appropriate for the 

treatment of all fistulas, treatment must be directed by the etiology and anatomy of 

the fistula, degree of symptoms, patient comorbidities, and the surgeon’s experience 
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Introduction  

Perianal fistula, or fistula-in-ano, is a 
common benign anorectal disorder 
that is treated mainly with surgery. 
Perianal fistulas are often 
characterized with significant clinical 
manifestations, such as local pain, 
inflammation, purulent drainage, and 
decreased patient quality of life. A 
fistula is typically defined as a 
pathological communication between 
two epithelialized surfaces. More 
specifically, perianal fistula is a chronic 
abnormal communication between the 
epithelialized surface of the anorectal 
canal and usually, the perianal skin. 
Perianal fistula resembles a narrow 
tunnel connecting its internal opening 
in the anal canal with the external 
opening in the skin near the anus. The 
fistula is lined with granulation tissue 
and typically results from the healing of 
perianal sepsis. The glandular crypts at 
the level of the dentate line are the 
typical origin of fistulas, which is 
induced by purulent and inflammatory 
processes (1). 

Successful surgical management of 
Perianal fistula depends upon accurate 
knowledge of anal sphincter anatomy 
and the fistula's course through it. 
Failure to understand either may result 
in fistula recurrence or development of 
continence dysfunction. To this end, 
classification of pathology is extremely 
important. The most comprehensive 
and practical classification, and the one 
most widely used presently, is that 
devised by Sir Alan Parks (2).  

Anal fistulas were first classified in 
1976 by Parks. (3). After this, another 
classification was described in 2000 by 
Morris et al. (4), which is commonly 

known as “St James University hospital 
(SJUH)” classification. This was an 
attempt to improve the previous Park’s 
classification which was done in the era 
when sophisticated radiological 
modalities were not available. SJUH 
classification was based on MRI scans 
and was done by radiologists. In 2005, 
another classification was done by 
Standard Practice Task Force (SPTF) (1). 

I. Clinical assessment of the Perianal 
Fistula:  

A.  Signs and symptoms: 

Anal fistulae can present with the 
following symptoms: 

▪ skin maceration. 

▪ pus, serous fluid and/or (rarely) 
feces discharge can be bloody,  

or purulent itching depending on 
presence and severity of infection: 

▪ pain. 

▪ Swelling. 

▪ Tenderness. 

▪ Fever. 

▪ unpleasant odor (5). 

Full history and examination including 
proctoscopy are essential in all cases to 
exclude any associated conditions. 
Clinical assessment involves five 
essential points, enumerated by (5).  

1. Location of the internal opening.  
2. Location of the external opening.  
3. Course of the primary track.  
4. Presence of secondary extensions.  
5. Presence of other diseases 

complicating the fistula.  

The relative positions of the external 
and internal openings will indicate the 
likely course of the primary track, and 
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the presence of any palpable 
induration, especially supralevator, 
should alert the surgeon to a secondary 
track. The distance of the external 
opening from the anal verge may assist 
in differentiating an intersphincteric 
from a transsphincteric fistula; the 
greater the distance, the greater the 
likelihood of a complex cephalad 
extension (6).  

In simple cases, the Goodsall rule can 
help to anticipate the anatomy of 
fistula-in-ano. The rule states that 
fistulae with an external opening 
anterior to a plane passing transversely 
through the center of the anus will 
follow a straight radial course to the 
dentate line, while fistulae with their 
openings posterior to this line will 
follow a curved course to the posterior 
midline as. Exceptions to this rule are 
external openings more than 3 cm from 
the anal verge. These almost always 
originate as a primary or secondary 
track from the posterior midline, 
consistent with a previous horse shoe 
abscess (6). 

II. Radiological assessment: 

 Diagnostic imaging is currently 
widespread in clinical practice. After a 
rigorous clinical examination, imaging 
is used to obtain additional data 
required to guide surgical management 
and to assess the outcome of surgery. 
especially in complex fistulas and also 
to determine the relationship of the 
fistulous track to the sphincter 
mechanism, and to reveal the site of 
sepsis in a recurrent fistula, all serving 
to decrease recurrence rates 
associated with fistula surgery. Imaging 
may take the form of fistulography, 
computed tomography (CT) scan, 
endoanal ultrasound and magnetic 
resonance imaging. (7). 

A.  Fistulography: 

Fistulography has a little use in clinical 
practice and it has a very limited role in 
the assessment of cryptogenic 
anorectal fistulae, it is correct in only 
16% of cases, with a high false-positive 
rate (8).  

It is difficult to distinguish between an 
abscess located high in the ischioanal 
fossa and one located in the 
supralevator space. In addition, the 
level of the internal opening may be 
difficult to be seen because of the 
absence of precise landmarks. Contrast 
may reflux into the rectum wrongly 
suggesting an extra-sphincteric track 
with a rectal opening thus resulting in 
injudicious probing. Also, Fistulography 
is invasive and potentially may result in 
the dissemination of sepsis (9). 

B. Endoanal Ultrasonography: 

The septic processes of the anorectal 
region are mostly easy to diagnose by a 
specialist by the clinical symptoms; 
however, during the acute process the 
endoanal ultrasound (EAUS)allows for 
the assessment of the extent of the 
abscess. Its major usefulness is 
observed in patients with anal pain, in 
which there is no clear data of an 
abscess, allowing to rule out the 
presence of a septic process in these 
patients. The intersphincteric abscess 
is the location most frequently 
encountered in this clinical setting (9). 

Diagnostic accuracy of EAUS has 
improved with technical 
advancements in ultrasonography, 
including the use of hydrogen peroxide 
as a contrast agent and 3D image 
reconstruction. The image is no longer 
limited to the axial plane in 3D EAUS. 
Instead, it is possible to cut across any 
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part of the data set in the coronal, 
sagittal, or oblique plane. This property 
is expected to be helpful in tracing the 
tract and internal opening (10).  

C. Computed tomography (CT): 

 CT may detect fistula-in-ano, 
especially if rectal and intravenous 
contrast material are used. However, 
CT cannot be used with sufficient 
accuracy. This is because the CT 
attenuation of the anal sphincter and 
pelvic floor is similar to that of fistula 
itself, unless the latter contains air or 
contrast material. This is compounded 
by the inability to image in the 
surgically relevant coronal plane. At 
present, accurate classification of 
fistulae is best left to MR imaging or 
anal endosonography, with CT 
probably limited to the diagnosis of 
fistula associated pelvic abscesses 
where other imaging methods are 
unavailable or cannot be tolerated 
(11).  

   D.  Magnetic imaging resonance 
(MRI):  

 

Magnetic resonance imaging is the 
imaging modality of choice for initial 
evaluation and follow-up of perianal 
fistulas. Its sensitivity is 100% and 
specificity is 86% with respect to 
detection of perianal fistulas. MRI is 
also extremely helpful in the 
preoperative planning by outlining the 
extent and secondary ramifications of 
the fistula tract as well as detecting the 
anal and cutaneous openings and 
associated abscesses MRI can 
differentiate isolated active 
inflammation from associated fistulous 
tracts, both appear the same on 
palpation Internal opening of fistulas is 

described in accordance with the anal 
clock system: 12 o’clock denotes 
anterior, while 6 o’clock points 
posterior. Internal opening of fistulas is 
usually located at the level of the 
dentate line except for the extra- 
sphincteric fistulas (11). 

Perianal Fistula Management  

Anal fistula is a benign anorectal 
disease. Infection of Hermann and 
Desfosses anal glands is responsible  for 
the formation of abscesses and/or 
fistulas. The main treatment is surgery 
because spontaneous healing of fistula 
in-ano is very rare but recurrence and 
sometimes  incontinence are 
frequently observed. So to choose 
surgical methods of anal fistula 
treatment is very important. The 
appropriate treatment for anal fistula 
is dependent upon the anatomy and 
the location of the fistula tract. (12). 

The primary goal of operative 
treatment of anal fistula in-ano is to 
obliterate the internal fistulous 
opening and any associated 
epithelialized tracks and to preserve 
anal sphincter function. Because no 
single technique is appropriate for the 
treatment of all fistulas, treatment 
must be directed by the etiology and 
anatomy of the fistula, degree of 
symptoms, patient comorbidities, and 
the surgeon’s experience. (13). 

Principles of treatment: 

The objective of fistula surgery is 
simple, cure the fistula with the lowest 
possible recurrence rate and with 
minimal, if any, alteration of 
continence and do so in the shortest 
period of time. To approximate this 
ideal, according to Gordon (14) a 
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number of principles should be 
observed: 

1. The primary opening of a track 
must be identified. 

2. The relationship of the track to 
the pubo-rectalis muscle must 
be established. 

3. Division of the least amount of 
muscle in keeping with cure of 
the fistula should   be practiced. 

4. Side tracks should be sought. 
5. The presence or absence of 

underlying diseases should be 
determined. 

6. Poor resting tone before 
operation or diminished 
voluntary anal contraction 
indicate a compromised internal 
or external sphincter function 
and therefore caution in 
operation may be necessary to 
avoid anal incontinence. (14). 

Surgery for perianal fistula is generally 
divided into two major categories 

❖ The procedures that partially 
cut through the anal sphincter 
(sphincter sacrificing 
techniques) 

❖ The procedures that preserve 
the anal sphincter (Sphincter 
saving techniques). (15). 

The choice of technique will depend on 
the classification, location of  

the internal fistula opening and 
presence of associated abscesses. (14). 

I- Sphincter sacrificing 
techniques: 

A. Fistulotomy (lay open): 

Fistulotomy means laying open and 
allowing to heal by secondary 
intention. It should be used only when 
a significant degree of incontinence 
would not result. This is the standard 
treatment for low simple anal fistulas, 
submucosal and low inter-sphincteric 
fistulas, while high transsphincteric 
(especially anterior tracks in women) 
and suprasphincteric tracks should not 
be treated by one-stage fistulotomy 
(16). 

B. Fistulectomy (coring out): 

Fistulectomy means to excises rather 
than to incise the fistula track. It has 
advantage of low rate of recurrence 
but it leads to greater tissue loss with 
delayed healing and more risk of 
incontinence Fistulectomy is usually 
associated with a lot of tissue loss that 
increases the risk of compromise to 
sphincter function (17). However, 
recent studies show that Fistulectomy 
doesn’t offer any additional advantage 
over Fistulotomy (16). 

Sometimes can be do Fistulectomy 
followed by immediate reconstruction 
of the divided musculature, and with 
primary wound closure leading to 
shorter healing time and less post-
operative pain than fistulectomy alone 
this called (Fistulectomy with Primary 
Sphincter Reconstruction). (18). 

C. Seton techniques: 

One of the simplest modes of treating 
anal fistulae. it is a thread of nylon, 
Prolene, rubber, or other 
nonabsorbable material and is placed 
through the fistula tract with the 
purpose of keeping it open for a certain 
period of time. It is based on the 
principle that no fistula will close 
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permanently if the feeding abscess or 
infection does not drain completely. 
Seton allows the gradual complete 
drainage and clearing of the infection, 
it may stay in place for a long time (3–
12 months or more). Setons have been 
placed in anal fistulas either for the 
purpose of cutting the sphincter 
(cutting seton) in a phased manner or 
as draining setons to drain sepsis, 
promote fibrosis, and mature the tract 
for drainage and definitive surgery 
(18). 

Setons are a viable option for high 
trans-sphincteric fistulas, for those 
fistula involving more than half of the 
sphincter, and anterior fistulae in 
female patients (19). 

II- Sphincter saving techniques: 

 

A. Anal Fistula Plug: 
A biological plug derived from the 
submucosa of porcine small intestine. 
Its components are collagen which 
provide strength, proteoglycan 
(regulates growth factor activity), 
elastin (provides elasticity), 
glycosaminoglycan’s like heparin 
(promotes angiogenesis), and 
hyaluronic acid (prevents scarring and 
adhesions). Adjacent cells are 
attracted. Capillary growth delivers 
nutrients and allows more cells to 
enter. Surgical site gets saturated by 
host cells replacing plug. The main 
advantages of the bioprosthetic plug 
are its safety, the incidence of 
incontinence is very low, has low septic 
complications, and can be repeated. 
However, using a plug increases the 
cost of the surgery (18).  

B. Fibrin Glue:  

Fibrin glue consists of fibrinogen and 
thrombin. A mixture of the 
components forms a viscous material 
that is injected into the fistula tract. 
This clot seals the fistula tract in 30- 60 
seconds. Between one and two weeks 
the tract is replaced by synthesized 
collagen. The method is one of 
sphincter preserving techniques (20).  

C. Autologous Adipose-Derived 
Stem Cell: 

It is derived from liposuction. The 
results may be superior as compared to 
the use of fibrin glue alone. There were 
no significant side effects with minimal 
morbidity after this procedure but, the 
low success rates and the experimental 
nature of this procedure does not 
make a recommended procedure (18).  

D. Video Assisted Anal Fistula 
Treatment (VAAFT):  

This procedure includes the 
debridement of the fistula track 
complex by irrigation using an 
endoscope (fistuloscope) introduced 
through the external opening. This is 
followed by closure of the internal 
opening (21).  

E. Laser closure of the fistula 
tract:  

This sphincter preserving technique 
first described in 2011 uses an emitting 
laser probe [Fistula laser closure 
(FiLaC™), Biolitec, Germany], which 
destroys the fistula epithelium and 
simultaneously obliterates the 
remaining fistula tract. The procedure 
also includes the closure of the internal 
opening by anorectal flap. When some 
scar tissue prevents that, either 
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mucosa or anodermal flap is used for 
closure of   the internal opening (22).  

F. Advancement Flap:  

In principle, the technique is based on 
preventing passage of intestinal 
contents from the intestinal lumen to 
the fistula tract. Varying degrees of 
muscle fiber content in the flap have 
been described, ranging from a few 
muscle fibers to containing the full-wall 
internal sphincter and rectal circular 
muscle fibers. The internal muscular 
fistula orifice is closed. Modifications 
have included the use of full thickness 
rectal flaps, partial thickness flaps, 
curved incisions and rhomboid flaps, 
with or without closure of the defect in 
and outside the external sphincter 
(20). 

 

G. Ligation of the Inter-
sphincteric Fistulous Tract 
(LIFT): 

The ligation of the intersphincteric 
fistula tract (LIFT) procedure involves 
suture closure and division of the 
fistula tract in the intersphincteric 
plane. The LIFT procedure may be used 
for both simple and complex 
transphincteric fistulas.  Modifications 
to the LIFT procedure that include 
omission of fistula tract division, 
excision of the lateral aspect of the 
tract, and the combined use of a seton, 
fistula plug, or biological mesh 
interposition have a successful healing 
and preservation of anal sphincter 
function. (13) 
 
Ligation of the Inter-sphincteric 
Fistulous Tract (LIFT): 

current surgical techniques for fistula-
in-ano are based on three main 
concepts. The first concept is cutting 
through the whole tissue overlying the 
fistula tract, such as fistulotomy or 
placement of seton. The second 
concept is removal of the infected 
cryptoglandular tissue in the 
intersphincteric plane. This concept is 
attractive, but this technique never 
gain trust. Third concept is closure of 
the internal opening. The use of intra-
anal advancement flap exemplifies this 
concept This technique carries a lower 
risk of incontinence but reported 
recurrence rate varies, as the 
technique is operator dependent. (23). 

History of LIFT: 

In (2003) Matos and others described a 
technique of total anal sphincter 
preservation in high fistula in ano, 
which is based on the concept of 
excision of intersphincteric anal gland 
infection through the intersphincteric 
approach. This novel technique was 
also documented in Corman's textbook 
of colon and rectal surgery. Between 
(2004) and (2005) was a personal 
experience in the similar technique by 
group of surgeons. That technique 
included coring out the trans-
sphincteric fistula tract from the 
external opening to the external 
sphincter, excision of the 
intersphincteric fistula tract and suture 
of the internal sphincter defect 
through the inter-sphincteric plane 
(24). 
Ligation of inter-sphincteric fistula tract 
(LIFT) technique is a novel technique based 
on the concept of secure closure of the 

internal opening at the level of the inter-
sphincteric plane and concomitant 
removal of infected cryptoglandular 
tissue without dividing any part of the 
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anal sphincter complex.(Rojanasakul 
et al., (24) first report of preliminary 
healing result from the procedure were 
94% in 2007 other reports from Asia 
also revealed high healing rates, 
exceeding those  obtained with the 
current  sphincter  preserving 
techniques. However, recent reports 
from the USA and Australia showed 
healing rates comparable with those 
Thai universities. No fecal continence 
disturbances  are describing after LIFT. 
Over the last few years, LIFT technique 
has generated considerable interest 
and LIFT is now popularly applied 
ligation. of the inter-sphincteric fistula 
tract (LIFT) has been introduced as a 
promising sphincter preserving 
technique (25). 

Modifications of LIFT technique: 

 

Many researchers tried to add 
modification to the LIFT technique 
targeting better results, insertion of a 
bioprosthetic in the intersphincteric 
plane and adding a transanal 
advancement flap, LIFT with partial 
coreout fistulectomy (LIFT plus) and 
insertion of bioprosthetic plug (LIFT 
Plug). (26). 

1. BioLIFT:  

Neal Ellis (2010) described a new 
surgical technique he called it BioLIFT. 
The procedure included insertion of a 
bioprosthetic in the intersphincteric 
plane to reinforce the closure of the 
fistula tract. The bioprosthetic graft 
acts as a physical barrier in the 
intersphincteric space. He reported 
that the success rate was 94% of 31 
patients. The procedure has two 
potential disadvantages; first, it 

requires a more extensive dissection in 
the intersphincteric space because the 
bioprosthetic must overlap the closure 
of the fistula tract by at least 1 to 2 cm 
in all directions. The second 
disadvantage is the relatively high cost 
of the bioprosthetic materials. 

2. Adding a transanal 
advancement flap:  

van Onkelen and coworkers (28) 
designed a prospective clinical study 
without control group to evaluate the 
effect of an additional ligation of the 
fistula tract on the outcome of 
transanal advancement flap repair. By 
the end of the study they concluded 
that the ligation of the intersphincteric 
fistula tract procedure is prone to 
infection and does not enhance the 
outcome of flap repair.  

3. LIFT Plus:  

With a new modification of the surgical 
technique, Sirikurnpiboon., et al (29) 
designed a prospective study to 
compare the success rates between 
treating complex anal fistulae with the 
original LIFT and LIFT with partial 
coreout fistulectomy and they called it 
(LIFT plus). By the end of their study 
they concluded that the excision of 
fistula tract combined with LIFT does 
not improve success rates. 

4. LIFT-PLUG procedure: 

In another attempt to improve the 
results, Han et al described a technique 
using the insertion of a bioprosthetic 
anal plug in the fistula tract (LIFT-PLUG 
procedure) (30). 

They reported their experience in 21 
patients (19 of the male gender), and 
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none had previously received an 
operation. The healing rate achieved 
was 95% over an average follow- up 
period of 14 months. (31). 

Complication of Perianal Fistula 
surgery: 

Surgery for an anal fistula always 
carries the risk of complications 

Complications may occur in the 
immediate or delayed postoperative 
period. Several difficulties may present 
shortly after the surgical procedure. 
These include urinary retention, heavy 
bleeding or discharge from the 
fistulotomy site, clot formation inside 
an existing hemorrhoid, and fecal 
impaction. Other complications that 
commonly present somewhat later 
after the procedure may include anal 
stenosis, recurrence of the fistula, 
bowel incontinence, and delayed 
wound healing (the wound remains 
unhealed for longer than 12 weeks). 
These complications are less common 
and affect from 0 to 18% of patients, 
depending on the type of fistula and 
surgery (32). 

❖ Infection : 

All surgeries carry some risk of 
infection when an incision is made into 
the skin, including the fistulectomy 
procedure. In some fistula surgical 
techniques, the procedure may have to 
be completed in several stages. In such 
cases, an infection of the fistula tract 
may spread throughout the body and 
cause systemic infection. 

Antibiotics are often required to treat 
infection associated with fistula 
surgery. For severe infection, 
admission to hospital may be required 

to allow intravenous administration of 
the antibiotics. They may also be 
recommended as a prophylactic 
method to prevent infection when the 
risk is high. (33). 

❖ fecal Incontinence: 

Fistula surgery has the potential to 
damage the muscles of the anal 
sphincter, especially when the fistula 
involves the sphincter muscles. These 
are responsible for tightening around 
the anus to control bowel movements. 
When sphincter damage occurs, the 
strength of the muscles is 
compromised. There may be some loss 
of control of the bowels, leading to 
leaking of feces from the rectum. This 
is referred to as fecal or bowel 
incontinence. This is an uncommon 
complication, estimated to affect 3-7% 
of all patients that undergo fistula 
surgery. The risk depends on the 
position of the fistula and the type of 
surgery used to remove it. The risk is 
highest for Seton techniques 
(approximately 17%) and the 
advancement flap procedure (about 6-
7%).The risk is higher in individuals 
who already have some degree of 
bowel incontinence, and who are likely 
to notice a worsening in symptoms. 
Other people who are more likely to 
experience this complication include 
women, and patients with Crohn’s 
disease (33). 

The fecal incontinence (FI) is an 
anorectal dysfunction characterized by 
stool, gas and/or liquid loss, which has 
serious impact on the patient’s quality 
of life. This condition frequently leads 
to emotional and social disturbance, 
impairment of labor relations, loss of 
self-esteem and depression (34). 
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A grading system of fecal incontinence 
is described that takes into account 
both degree and frequency of 
symptoms. A, B, and C indicate FI for 
flatus/mucus, liquid stool, and solid 
stool, respectively; 1, 2, and 3 indicate 
occasional, weekly, and daily FI. A 
scoring system, ranging from 0 
(continence) to 6 (severe FI, i.e., daily FI 
for solid stool or C3) (35). 

 Due to the severity of this condition, it 
is necessary to systematically diagnose 
patients with FI and assess their degree 
of impairment. There are several 
scoring systems for the assessment of 
severity of fecal incontinence that can 
be used aiming this evaluation. The 
Jorge-Wexner score is the most widely 

used instrument in assessing the 
efficacy of surgical therapies for FI, 
although it has yet to undergo formal 
validation studies during specific 
treatments. This scoring system cross-
tabulates frequencies and different 
anal incontinence presentations 
(Gas/Liquid/Solid/Pad use/Need for 
lifestyle alterations) and sums the 
returned score to a total of 0–20 
(where 0 = perfect continence and 20 = 
complete incontinence). Each of the 
incontinence presentations is graded 
equally in this scoring system and no 
psychometric items are included, other 
than the non-specific ‘Lifestyle 
Alterations' item. The Wexner score 
does not take specific account of fecal 
urgency (36). 
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