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 Summary
  The application of imaging techniques in the diagnostic work-up of perianal fistulas is fundamental 

for an adequate description of the pathological lesion with an exact course of the fistular canal, 
together with its external and internal orifice which, that together with determined concomitant 
pathologies enables a right choice of a proper therapeutical method that most often involves a 
surgical intervention. The effectiveness of the treatment is in each case connected mainly with a 
minimised risk of recurrences and faecal incontinence in postoperative patients. The rate of these 
complications correlates primarily with unavailable comprehensive and precise imaging diagnostic 
tools and with different rates of precision of every radiological method. Our work summarises the 
currently available data on that subject
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Perianal fistulas constitute a heterogenic group of patho-
logical lesions within the terminal part of the GI tract 
and within the perigenital region They are jointly termed 
as ‘anorectal malformations’ [1]. A significant role in their 
pathophysiology and formation is played by the loca-
tion of the lesion and the number of perianal glands in 
that region, as well as the direction of infection spreading 
along the anatomical planes [2,3]. As it was established 
by Parks, ²⁄³ of the anal glands in the anal pecten commu-
nicate with the intrasphincteric space, which makes this 
area the most susceptible to infections, abscesses and fis-
tular lesions [2]. However, not every perianal abscess is 
of glandular origin – cryptogenic. The portals of entry for 
the infection may also include: anal fissure, postopera-
tive wounds, anal injury, colitis ulcerosa, and Leśniowski-
Crohn disease. The connection between the presence of the 
aforementioned pathologies and the development of ano-
rectal sepsis has been known for ages. Purulent lesions of 
that region may disseminate in many planes, which deter-
mines the course and the final location of the infection. The 
classification of the abscesses is based on their anatomical 

location (perianal, perirectal, intrasphincteric, ischiorec-
tal, supraelevatory). The lesions that spread indirectly to 
the perirectal space, starting at the posterior, medial gland, 
and then penetrating the external sphincter muscle of 
anus, lead to the formation of a horseshoe-shaped fistula. 
According to the results of the cultures of abscesses, the 
anaerobic enteric bacteria and bacteroids are found in as 
much as 98% of the abscesses. In the case of fistulas this is 
only 85%. Difficulties in regression and spontaneous heal-
ing of the anorectal malformations may be due to frequent 
concomitant systemic pathologies (Leśniowski-Crohn dis-
ease, actinomycosis, neoplastic disease), plugging within 
the skin (inhibited outflow), persisting infections, or the 
presence of anaerobic bacteria (bacteroids, eterococci). 
Immunosuppressive and HIV-infected patients are at an 
increased risk of complications. The next, important fac-
tor seems to be a progressive epithelisation of the glands, 
skin, rectum or the anal transitional zone. Similarly, a 
small external or internal orifice of the fistula may result 
in an occlusion of its lumen and a delayed healing process 
[2–4]. Abscesses may also form as a consequence of differ-
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ent ongoing disease processes within the peritoneal cavity 
(appendicitis, diverticulits, periostitis of the sciatic, pubic, 
and sacral bone, tuberculosis). Half of the purulent process-
es develop into chronic abscesses, i.e. the fissures.

Perianal Fistulas – Classification, Structure, Treatment

The perianal fistulas were classified into four main types, 
on the basis of the Park’s classification, i.e. depending on 
the location of the fistular canal in relation to the external 
sphincter muscle of anus: intrasphincteric, transsphinc-
teric, suprasphincteric and extrasphincteric. An additional 
group is formed by those fistulas that are placed superfi-
cially – subcutaneously [1,2,5] (Figure 1).

The perianal fistula is a canal filled with granulation tis-
sue and surrounded with a hard fibrous tissue. Other sub-
types of fistulas, present in the nomenclature, are con-
nected with the course of the fistula and the presence of 
concomitant, additional fistular canals that determine 
the method of their treatment (simple, complex, multiple, 
recurrent). The treatment methods include classical opera-
tional procedures: fistulotomy, fistulotomy with marsupiali-
sation, fistulectomy, insertion of a seton, advancement flap 
repair. Moreover, the surgeons use different tissue glues and 
‘plugs’ inserted into the fistular canal. However, the choice 
of the treatment method depends on the type of the fistula, 
its location in relation to the sphincters and personal expe-
riences of a surgeon who always thinks of the basic postop-
erative complications, such as transient or permanent fae-
cal incontinence and fistula recurrence. Special indications 
concern fistula formed in the process of the Leśniowski-
Crohn disease. A complete remission of the disease (that 
enables full recovery from the fistula) is extremely rare in 
here. Extensive surgical procedures are contraindicated. If 
the fistula is asymptomatic – no purulent effusion – it does 
not require treatment. A simple fistula, located at the end 
of the anus, can be treated in one way only: by an incision. 
The healing process lasts for 6 months. A complex fistula is 

treated by insertion of the seton which enables the purulent 
drainage and prevents the infection process from spreading 
to other body organs (antibiotic therapy). Sometimes it is 
possible to implement the advancement flap repair meth-
od. However, an active inflammation of the rectal mucous 
membrane is an absolute contraindication [1,3,6–10]. When 
trying to heal the fistula, the clinicians often use infiximab 
– in a conservative treatment regimen, or as a therapy com-
bined with the surgical procedure. Rectovaginal fistula, 
with its two subtypes (high and low), is rarely diagnosed in 
women. Most frequently this is a congenital defect, but also 
a result of diverse injuries and infections. It may as well 
appear in the course of the Leśniowski-Crohn disease, coli-
tis ulcerosa, as a result of a neoplastic disease or postradia-
tion injury [11,12]. Positive results of the surgical treatment 
are here observed in 60–80% of cases [7]. The effective-
ness of the commonly used treatment methods depends on 
many factors. Sangwan et al. showed a rate of recurrence 
of 6.5% in patients subjected to the procedure due to a sim-
ple fistula. Treatment failure was (in most of the cases) a 
consequence of the surgeon’s inability to find the internal 
orifice of the fistula. Other reasons included undiagnosed 
additional canals, inappropriate evaluation of the course of 
the fistula canal, horseshoe-shaped fistula and a premature 
wound closure after fistulotomy [13].

Perianal Fissures – Diagnostic Work-up

A preliminary diagnostic work-up of a simple fistula 
is based first of all on history-taking, a detailed physical 
examination, analysis of characteristic signs and symptoms 
that, according to some authors, could lead to a correct 
diagnosis in as much as 48% of cases [4]. Chief complaints 
of the patients include: periodic pains and purulent, some-
times bloody, perianal discharge. In most of the cases there 
is a history of abscess drainage in that region. There are 
three basic radiological techniques of pathological lesion 
imaging that enable an evaluation of the range of expan-
sion, type of tissue involved, presence of additional inflam-
matory or purulent foci, location of internal and external 
orifices of the fistula and the course of the main canal and 
potential additional branches, in the case of a complex fis-
tula. These are: contrast fistulography, intrarectal ultra-
sonography and MRI. Each of these methods is connected 
with some benefits, but also with limitations, and they are 
all used interchangeably in diagnostically unclear cases 
and, first of all, in defining the range of the surgical treat-
ment. The least frequently used method – fistulography - is 
actually useful in visualising the main fistular canal only, 
and the sensitivity of this method, according to different 
authors, ranges from 24–50%. Additional branches, fre-
quently filled with granulation tissue, cannot be penetrated 
by the contrast medium used in this examination [2,14–19].

A basic, relatively easily available and cheap method used 
for visualization of the mentioned pathologies is nowadays 
a simple intrarectal ultrasonography and contrast ultraso-
nography that is becoming more popular and precise (3% 
hydrogen peroxide). However, in many cases, this method 
cannot detect lesions that are situated high in the tract 
(suprasphincteric), subcutaneous lesions, horseshoe-shaped 
lesions or smaller additional branches. According to many 
authors, it can be used for a rough evaluation only, when 

Figure 1.  Perianal fi stulas – location. Es – extrasphincteric fi stula, 
Ts – transsphincteric fi stula, Is – intersphincteric fi stula, Ss 
– suprasphincteric fi stula, Sf – superfi cial fi stula.
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establishing the postoperative state of the sphincters, and 
before lesser procedures, such as the incision or the drain-
age [2,3,17,18,20,21].

Most of the doubts are resolved by means of the MRI meth-
od. Not only can the MRI visualise the course of simple 
and complex fistula, together with additional canals, but 
also the state of the surrounding soft tissues, in respect 
of concomitant inflammatory processes or the presence 
of abscesses. It is also the most useful method of defin-
ing the range of the surgical reconstructive intervention 
[20]. According to some authors, the surgical procedure 
based on a proper diagnostic work-up, with the use of the 
MRI, may reduce the recurrence rate three times. It was 
also estimated that this rate is statistically higher in the 

group of patients with a diagnosis based on the endo-
sonographic examination only, as compared to the group 
of patients diagnosed with the use of the MRI [23]. Maier 
et al. revealed a statistically higher effectiveness of the 
diagnostic work-up of the perianal fistulas and abscesses, 
applying the MRI, as compared to the endosonography 
(the sensitivity of 84% vs. 60%, respectively), in a group of 
39 patients. False positive results were shown in 6 cases 
(15%) diagnosed with the MRI and in 10 cases diagnosed 
with endosonography (26%) [20]. Beets-Tan et al. evaluated 
the usefulness of the diagnostic method by comparing the 
MRI results obtained before the surgical procedure with 
an intraoperative image, and showed that the sensitivity 
and specificity of the study method in revealing the fistular 
canals amounts to 100 and 86%, respectively, in evaluat-
ing the horseshoe-shaped fistula – 100 and 100%, and in 
evaluating the internal orifices – 96 and 90%, respective-
ly [17]. The MRI study proceeds with the use of a spin-
echo (SE), turbo spin-echo (TSE), and gradient echo (GRE) 
sequences – T1- and T2-weighted images, and STIR (short 
tau inversion – recovery) sequence, in transverse, frontal, 
and sagittal planes, with an application of an external coil, 
placed at the level of the iliac joints. The contrast medium 
based on gadolinium can be administered into the fistu-
lar lumen, in case of an external orifice. The subsequent 
use of the sequences with fat sat is helpful in a detailed 
analysis of the fistular canals, filled with a highly hyper-
tensive contrast medium, compared to a hypotensive back-
ground. Many authors underscore the significance and pos-
sible applications of the STIR sequence, the sensitivity of 
which may exceed sensitivities of other standard sequences 
using the contrast medium [2,4,13,16,17,19,20,24,25]. A 
derivative method, characterised by a high resolution of 
the image and considerable precision, is the MRI using an 
endorectal coil. Unfortunately, a small range of a homog-
enous magnetic field, limited to regions in the vicinity of 
the endorectal coil, narrows down the applications of this 
method (Figures 2–4).

Figure 2.  MRI method. T1-weighted images in the frontal plane. A 
simple superfi cial fi stula, with an orifi ce in the gluteal cleft, 
on the right.

Figure 4.  MRI method. T2-weighted images with FAT sat, in the 
frontal plane. The perianal fi ssure canal ended blindly 
within the labium, on the left. A large oedema surrounding 
soft tissues.

Figure 3.  MRI method. T2-weighted images with FAT sat, in the 
transverse plane. The perianal fi ssure canal with its orifi ce in 
the gluteal cleft, on the left.
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New possibilities and large expectations are connected with 
the subtraction MR-fistulography. However its availability is 
still minimal. According to some papers, this diagnostic tool 
reveals a sensitivity and specificity of approx. 89%, when 
evaluated with the use of the intraoperative material [26]. 
The visualisation of the lesions is possible thanks to patho-
logical contrast enhancement within the inflamed, fibrated 
walls of the fistulas or abscesses, after intravenous contrast 
administration. It also enables a more precise differentiation 
of the anatomical structures within the bottom of the lesser 
pelvis. The study does not require a preparation of the intes-
tines. Thanks to the application of the volumetric sequences 
of high resolution, the images obtained in the course of the 
examination can be subjected to multiplantar reconstructions 
and analysed in a 3D form. Moreover, the time of the study 

is shorter which undoubtedly enhances the comfort of the 
patient and minimises the risk of movement artefacts [26–28].

Conclusions

Radiological imaging techniques used in the diagnostic 
work-up of the anorectal malformations constitute a use-
ful tool applied to describe the lesions in detail, their type, 
location and expansion range, especially from the point of 
view of a successful surgical intervention that would mini-
mise the number of recurrences. An increasing availability 
of the state-of-the-art, advanced diagnostic methods, and 
first of all the MRI, indicates that a comprehensive diag-
nostic work-up will soon embrace every patient with a sus-
pected perianal fistula, planned for surgery.
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