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Abstract 
Aim: The aim of the present study was to compare MRI findings to intraoperative findings in 
patients of Fistula in ANO. 
Methods: The study was conducted over a period of 12 months in Darbhanga Medical 
College and Hospital, Darbhanga, Bihar, India. All cases of Fistula in Ano confirmed by 
clinical and radiological parameters were admitted in Department of Surgery. 50 patients 
were included in the study.  
Results: Out of 50 patients admitted, position of external opening of fistula tract was anterior 
to transverse line in 32 (64%) patients. In 18 (36%) patients position of external opening was 
posterior to transverse line. Out of 50 patients admitted, position of external opening of 
fistula tract within 3cm distance from anal verge was seen in 40 (80%) patients. In 10 (20%) 
patients position of external opening was >3cm distance from anal verge. Out of 50 patients 
admitted, 46 (92%) patients had single external opening of fistula tract and 4 (8%) patients 
had multiple external openings of fistula tract. Out of 50 patients, in 38 patients correlation 
was seen between MRI finding and Intraoperative finding in Fistula in Ano. No correlation 
was seen between the MRI finding and Intraoperative finding in 12 patient. 
Conclusion: MRI is a valuable and accurate preoperative investigation for evaluation of 
perianal fistula activity and abscess localization, so it can aid surgical decision making. 
Moreover, MRI allowed accurate fistula detection, internal opening identification, and 
evaluation of its relation to sphincters, so it can help surgical procedure planning. To 
summarise, evaluation of a Fistula in Ano by MRI, provides most of the details necessary for 
accurate evaluation. 
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Introduction 

Perianal fistula (PAF) is an abnormal tract 
communicating an external cutaneous 
opening in the perianal region to an 
internal opening, most often in the anal 
canal. [1] PAF is one of the common 

anorectal disorders in surgical practice [2] 
with high prevalence, which 
predominantly affects young adult males. 
[3] Anal glands are situated in the 
intramuscular plane at the level of the 
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dentate line in the anal canal. [4] The 
burden of anorectal sepsis is high [5], and 
persistent infection may spread in 
circumferential or in axial direction, 
resulting in different types of fistulas [4] 
within the first year of presentation with an 
abscess. [5] Clinically, the Parks 
Classification and Perianal Disease 
Activity Index (PDAI) can be considered 
as the milestone for classifying patients 
with PAF and as the gold standard for 
evaluating its complexity and severity. [6] 
The characteristics of anal fistulas that 
should be noted during physical 
examination include the external 
opening(s), internal opening, main tract, 
lateral burrowings from the main tract, and 
presence of other diseases complicating 
the fistula. [7] As the major cause of 
fistula-in-ano is crypto glandular infection, 
abscess formation is not unusual. Proper 
manipulations, such as curettage and 
drainage of blind sinuses, abscess cavities, 
and accessory tracts, are the key for 
successful treatment. Physical examination 
alone may not be sufficient in detecting 
these features of the fistula, and imaging 
modalities play a very important 
complementary role. [8] Fistulography, 
computed tomography (CT), endoanal 
ultrasonography (EUS), and magnetic 
resonance imaging (MRI) may be used to 
delineate anal fistulas. [9] Fistulography 
has not gained popularity because of its 
very poor diagnostic accuracy. [10] Low 
soft tissue contrast and need for 
cannulating the fistula to increase the 
contrast are the main causes that decrease 
the utility of CT in the assessment of anal 
fistulas. [11] 
Traditionally been imaged by conventional 
fistulograms; the procedure involves 
cannulation of the external opening and 
injection of a water-soluble contrast into 
the fistula. This method has two main 
disadvantages: First, the primary tract and 
its extensions do not fill with contrast if 
they are plugged with pus or debris and, 
second, the sphincter muscle anatomy is 

not imaged and hence the relation between 
the tract, the internal/external sphincter, 
and the levator any muscle is not revealed. 
[9] A successful outcome after fistula 
surgery requires an accurate assessment of 
the fistula and patient expectations 
(especially in terms of risk to 
incontinence). [12] 
The aim of the present study was to 
compare MRI findings to intraoperative 
findings in patients of Fistula in ANO. 
Materials and Methods 
The study was conducted over a period of 
12 months in Darbhanga Medical College 
and Hospital, Darbhanga, Bihar, India. All 
cases of Fistula in Ano confirmed by 
clinical and radiological parameters were 
admitted in Department of Surgery. 50 
patients were included in the study.  
Inclusion Criteria:  
The patients diagnosed as Fistula- in- Ano 
who will undergo surgical intervention 
during the study period. 
Exclusion Criteria: 

• All congenital fistulas 
• Malignancy 
• Inflammatory bowel disease patients 
• Incontinent patients 
• Patients with rectovaginal fistula 
• Cases unfit or refused for surgery. 

Study Planning: 
All the patients admitted were evaluated 
for fistula by history, clinical examination 
and investigation. Patients of Fistula in 
Ano were classified as anterior and 
posterior as per imaginary transverse line 
passing from the centre of anus, in 
lithotomy position. The position of 
external opening of fistula tract is 
described in o’clock position, where 
anterior midline position is taken as 12 
o’clock and posterior midline is taken as 6 
o’clock position. 
Results
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Table 1: Position of external opening of fistula tract (as per transverse line) 

Position Of External Opening of Fistula Tract No. of Patients Percentage 
Anterior To Transverse Line 32 64 
Posterior To Transverse Line 18 36 
Total 50 100 

 
Out of 50 patients admitted, position of external opening of fistula tract was anterior to 
transverse line in 32 (64%) patients. In 18 (36%) patients position of external opening was 
posterior to transverse line. 
 

Table 2: Position of external opening of fistula tract (distance from anal verge) 
Position of External Opening of Fistula Tract No. of Patients Percentage 
</= TO 3CM 40 80 
>3CM 10 20 
Total 50 100 

 
Out of 50 patients admitted, position of external opening of fistula tract within 3cm distance 
from anal verge was seen in 40 (80%) patients. In 10 (20%) patients position of external 
opening was >3cm distance from anal verge. 
 

Table 3: Number of external opening of fistula tract 
Number of External Opening of Fistula Tract No. of Patients Percentage 
Single 46 92 
Multiple 4 8 
Total 50 100 

 
Out of 50 patients admitted, 46 (92%) patients had single external opening of fistula tract and 
4 (8%) patients had multiple external openings of fistula tract. 
 

Table 4: MRI finding correlating with intraoperative finding 
 No. of Patients Percentage 
Both Correlate 38 76 
Do Not Correlate 12 24 
Total 50 100 

 
Out of 50 patients, in 38 patients 
correlation was seen between MRI finding 
and Intraoperative finding in Fistula in 
Ano. No correlation was seen between the 
MRI finding and Intraoperative finding in 
12 patient. 

Discussion 
The improved surgical techniques have 
rendered steep fall in recurrence rate. With 
better training in colorectal surgery over 
recent decades and more experience in 
surgery of the anal sphincters, surgeons 

now have the confidence to try new 
methods for the treatment of an anal fistula 
to preserve the external sphincter.12 The 
external anal sphincter (a striated muscle) 
is clearly visualized on MRI. It is 
hypointense on T1W, T2W, and fat-
suppressed T2W images, and is bordered 
laterally by the fat in the ischioanal fossa. 
The coronal images depict the levator any 
muscle (levator plane), the identification of 
which is important to distinguish 
supralevator from infralevator infection. 
[13] 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2861-6042 
 

Kumar et al.                         International Journal of Current Pharmaceutical Review and Research  

348   

In that initial report, MRI showed 87.5% 
concordance with the surgery. MRI has the 
ability to differentiate soft tissues, identify 
tracts outside the anal canal, and 
demonstrate the images compatible with 
the surgically relevant plane. [14,15] The 
Association of Coloproctology of Great 
Britain and Ireland [16] defined MRI as an 
imaging technique with high sensitivity 
and specificity for the diagnosis of the 
primary fistula tract and recommended this 
technique for imaging assessment of the 
complex or recurrent fistulas. Owing to 
high soft tissue resolution of MRI, 
localization of the site of internal opening 
of anal fistula, definition of the primary 
and secondary tracts and their relationships 
with the sphincter muscles, and presence 
of horseshoe fistulas and abscesses can be 
more accurately depicted preoperatively 
compared with physical examination. [17] 
Out of 50 patients admitted, position of 
external opening of fistula tract was 
anterior to transverse line in 32 (64%) 
patients. In 18 (36%) patients position of 
external opening was posterior to 
transverse line. Out of 50 patients 
admitted, position of external opening of 
fistula tract within 3cm distance from anal 
verge was seen in 40 (80%) patients. In 10 
(20%) patients position of external 
opening was >3cm distance from anal 
verge. Out of 50 patients admitted, 46 
(92%) patients had single external opening 
of fistula tract and 4 (8%) patients had 
multiple external openings of fistula tract. 
Out of 50 patients, in 38 patients 
correlation was seen between MRI finding 
and Intraoperative finding in Fistula in 
Ano. No correlation was seen between the 
MRI finding and Intraoperative finding in 
12 patient. In a study done by Alexander 
et. al, in 92.5% patients of Fistula in Ano, 
the position of external opening of fistula 
tract was < 3cm in distance from anal 
verge and in 11% patients, the position of 
external opening of fistula tract was >3cm 
in distance from the anal verge. [18] 

Frequently, the internal orifice is 
narrowed, small or periodically closed. If 
the internal orifice with an infected 
intersphincteric gland is not removed, and 
if all additional canals of the fistula are not 
found and properly drained or also 
removed, then the probability of 
recurrence is high. Many failures of 
surgical treatment are related to 
insufficient identification of the fistula 
course, or failure in finding all of the 
branches or internal orifices. Additionally, 
difficult anatomical conditions limit 
aggressive diagnostics and treatment 
before and during surgery, due to the 
concern of sphincter injury and subsequent 
fecal incontinence. The least frequently 
used method – fistulography – is helpful 
only in visualization of the main canal of 
the fistula; the sensitivity of that method, 
according to different authors, ranges from 
24% to 50%. Additional branches, 
frequently filled with granulation tissue, 
are not accessible for a contrast agent 
administered during that test. [19-21] In 
support of the efficacy of MRI for perianal 
fistula evaluation, Lee et al. [22] used MRI 
as a comparative gold standard and found 
transperitoneal US corresponded with MRI 
findings with sensitivity and PPV of 
76.3% and 84.2% for fistula detection and 
56.3% and 90.0% for diagnosis of abscess 
cavity, while colonoscopy corresponded 
with MRI findings with sensitivity and 
PPV of 67.8% and 89.9%, respectively, for 
fistula detection and 43.8% and 48.8% for 
abscess detection. 
Conclusion 
MRI is a valuable and accurate 
preoperative investigation for evaluation of 
perianal fistula activity and abscess 
localization, so it can aid surgical decision 
making. Moreover, MRI allowed accurate 
fistula detection, internal opening 
identification, and evaluation of its relation 
to sphincters, so it can help surgical 
procedure planning. To summarise, 
evaluation of a Fistula in Ano by MRI, 
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provides most of the details necessary for 
accurate evaluation. 

References 

1. Seow-Choen F, Nicholls RJ. Anal 
fistula. British Journal of Surgery. 
1992 Mar;79(3):197-205. 

2. Igwe PO, Dodiyi-Manuel A, Oparaku 
KC. The pattern of surgically treatable 
anorectal diseases in university of port 
harcourt teaching hospital, Rivers 
State, Nigeria. Nigerian Journal of 
Medicine. 2014 May 30;23(1):57-60. 

3. Felt-Bersma RJ, Bartelsman JF. 
Haemorrhoids, rectal prolapse, anal 
fissure, peri-anal fistulae and sexually 
transmitted diseases. Best practice & 
Research Clinical Gastroenterology. 
2009 Aug 1;23(4):575-92. 

4. Abeysuriya V, Salgado LS, 
Samarasekera DN. The distribution of 
the anal glands and the variable 
regional occurrence of fistula-in-ano: is 
there a relationship? Techniques in 
coloproctology. 2010 Dec; 14:317-21. 

5. Sahnan K, Askari A, Adegbola SO, 
Tozer PJ, Phillips RK, Hart A, Faiz 
OD. Natural history of anorectal 
sepsis. Journal of British Surgery. 2017 
Dec;104(13):1857-65. 

6. Schäfer AO. Perianal inflammatory 
diseases: classification and imaging. 
Der Radiologe. 2018 Apr 1;58(4):344-
54. 

7. Goodsall I. H. and WE Miles: Diseases 
of the Anus and Rectum. Lot~ don. 

8. Buchanan GN, Halligan S, Bartram CI, 
Williams AB, Tarroni D, Cohen CR. 
Clinical examination, endosonography, 
and MR imaging in preoperative 
assessment of fistula in ano: 
comparison with outcome-based 
reference standard. Radiology. 2004 
Dec;233(3):674-81. 

9. Halligan S, Stoker J. Imaging of fistula 
in ano. Radiology. 2006 Apr;239(1): 
18-33. 

10. Kuijpers HC, Schulpen T. 
Fistulography for fistula-in-ano: is it 

useful? Diseases of the colon & 
rectum. 1985 Feb; 28:103-4. 

11. Liang C, Lu Y, Zhao B, Du Y, Wang 
C, Jiang W. Imaging of anal fistulas: 
comparison of computed tomographic 
fistulography and magnetic resonance 
imaging. Korean Journal of Radiology. 
2014 Dec 1;15(6):712-23. 

12. Norman S. Williams, Chrstophe r JK, 
Bulstrods EP, Ronan O‟Connell. The 
anus and anal canal. Chapter - 69, In: 
Bailey and Love‟s short practice of 
surgery. 25th Edn. London: Hodder 
Arnold; 2008. p.1262- 1264. 

13. Stoker J, Fa VJ, Eijkemans MJ, 
Schouten WR, Laméris JS. Endoanal 
MRI of perianal fistulas: the optimal 
imaging planes. European Radiology. 
1998 Sep; 8:1212-6. 

14. Buchanan GN, Halligan S, Williams 
AB, Cohen CR, Tarroni D, Phillips 
RK, Bartram CI. Magnetic resonance 
imaging for primary fistula in ano. 
Journal of British Surgery. 2003 Jul;90 
(7):877-81. 

15. Joyce M, Veniero JC, Kiran RP. 
Magnetic resonance imaging in the 
management of anal fistula and 
anorectal sepsis. Clinics in colon and 
rectal surgery. 2008 Aug;21(03):213-9. 

16. Williams JG, Farrands PA, Williams 
AB, Taylor BA, Lunniss PJ, Sagar PM, 
Varma JS, George BD. The treatment 
of anal fistula: ACPGBI position 
statement. Colorectal disease. 2007 
Oct; 9:18-50. 

17. Zbar AP, Armitage NC. Complex 
perirectal sepsis: clinical classification 
and imaging. Techniques in Coloproct-
ology. 2006 Jun; 10:83-93. 

18. Gunawardhana PA, Deen KI. 
Comparison of hydrogen peroxide 
instillation with Goodsall’s fule for 
fistula-in-ano. ANZ Journal of 
Surgery. 2001 Aug 4;71(8):472-4. 

19. Beets-Tan RG, Beets GL, van der 
Hoop AG, Kessels AG, Vliegen RF, 
Baeten CG, van Engelshoven JM. 
Preoperative MR imaging of anal 
fistulas: does it really help the 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2861-6042 
 

Kumar et al.                         International Journal of Current Pharmaceutical Review and Research  

350   

surgeon? Radiology. 2001 Jan;218(1): 
75-84. 

20. Kruskal JB, Kane RA, Morrin MM. 
Peroxide-enhanced anal 
endosonography: technique, image 
interpretation, and clinical 
applications. Radiographics. 2001 Oct; 
21(suppl_1): S173-89. 

21. Lunniss PJ, Armstrong P, Barker PG, 
Reznek RH, Phillips RK. Magnetic 

resonance imaging of anal fistulae. The 
Lancet. 1992 Aug 15;340(8816):394-6. 

22. Lee EH, Yang HR, Kim JY. 
Comparison of transperianal 
ultrasound with colonoscopy and 
magnetic resonance imaging in 
perianal Crohn disease. Journal of 
pediatric gastroenterology and 
nutrition. 2018 Apr 1;66(4):614-9. 

 

 


