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MRI has become the method of choice for evaluating perianal fistulae due to its ability to display the
anatomy of the sphincter muscles orthogonally, with good contrast resolution. In this study we give
an outline of classification of perianal fistulae and present a pictoral assay of sphincter anatomy and
the MRI findings in perianal fistulae. In the present study on evaluation of the MRI findings we
found that - In 40 cases 32 patients had single tract (80%), 8 cases had multiple tracts (20%). 38
cases (95%) had single external opening, rest of 2 cases (5%) multiple external opening 26 cases
(65%) had single internal opening, 14 cases had multiple internal opening. 7 (17.8%) cases shows
ramification. 26 cases (65%) intersphincteric fistulae seen. 12 cases (30%) transphincteric fistulae
seen. 2 cases (5%) extrasphincteric fistulae seen. In present study 8 cases were presented with
swelling. The mean age on present study was 34 (Sd+) 2.3 years. The youngest case was 21 years
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and elder was 61 years. The most cases were in 26-45 years.
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INTRODUCTION

Perianal fistulization is an uncommon but important condition
of the gastrointestinal tract that causes substantial morbidity.
Perianal fistulae occur in approximately 10 of 100000 persons
with two fold to fourfold male predominance.

A fistulae-in-ano an abnormal hallow tract or cavity that is
lined with granulation tissue and that connects a primary
opening inside the anal canal to a secondary opening in
perianal skin. Its common surgical problem with which patient
present to clinician.

Although anal fistulae were known to Hippocrates and have
been described throughout the centuries, they began to receive
special attention in the 19" century.

Goodsall, who described the coarse of fistulous tracts from the
skin to the anus and Park’s, whose classification of fistulae in
relation to anal anatomy is widely used in surgical practice.'

*Corresponding author: Manohar Banasode
Department of Radiodiagnosis, JJMMC Davangere

As such, the vast majority of these infections are acute and
significant majority is a contributory to chronic, low-grade
infections.”

Infection and anal gland drainage obstruction may lead to an
acute perianal abscess. Some abscesses may resolve
spontaneously via internal drainage into the anal canal, whereas
others may require surgical incision and drainage 3-5
Abscesses that are inadequately or incompletely drained will
persist and may ultimately seek additional drainage pathways
through the intersphincteric space or across the sphincter
complex and, in the process, create fistulous tracts.””

Most of these anal fistulac are easy to diagnose with a good
source of light, a proctoscope and digital rectal examination.
Despite this establishing a complete cure of these anal fistulae
is very problematic for these two reasons. First cause being the
affection of the disease with respect to the site. Secondly, the
significant percentage of these diseases persists orresumes
when the correct type of surgery is not adopted or when
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postoperative care is insufficient, or intra-operative if the
extensions are lost or unnoticed.*’

Also anal fistula needs to differentiated from the following
processes, which do not communicate with the anal canal
like the hidradenitissuppurativa, infected inclusion cysts,
pilonidal disease, bartholin gland abscess in females.>”

The state of the spectrum requires the importance of finding the
most common cause and therefore’"'! a better understanding of
the targeted and specialized management of the condition. In
today's scenario where time is money and litigation is a
recalling rule. Better handling of a fistula would be through the
images to see the possible pathways and the branching
followed by definitive surgery.

MR Fistula is the best imaging mode when it comes to soft
tissue, especially the perianal region because it can help
identify the presence of abscesses and extensions that would
otherwise be lost during surgery and thus prevent
recurrences.'> "

In view of the above said we did a study ‘“Pre-Operative
Evaluation of Fistula In Ano By Magnetic Resonance
Fistulography” with the aim to correlate the MRI findings with
clinical examination and classify them.

METHODOLOGY

Source of data

This prospective study had been carried out with main source
of data for the study were patients from following teaching
hospitals attached to Bapuji Education Association J.J.M.
Medical College, Davangere.

1. Bapuji Hospital
2. Chigateri General Hospital, Davangere.

Method of collection of data
Study period: 2 years.
Sample size: Proposed to evaluate 40 cases.

The study period was 2 years (August 2016 to August 2018).
This study evaluated 40 patients with clinical diagnosis of
perianal fistulae.

Inclusion criteria

e All clinically suspected cases of fistulae-in-ano.
e Patients of all age groups.

Exclusion criteria

e Contraindication for MR including incompatible
implants.
e  Patients with claustrophobia.
MRI Technique

e Imaging system Philips Achieva 1.5 Tesla will be used
for imaging.
Protocol
e Coil - surface coil
e TI & T2 WI in multiple planes with and without fat

saturation
e STIR

e Contrast enhanced imaging will be performed, only if
indicated.

e Obtained data analysed and tabulated.

e All patients underwent surgery as a primary treatment
modality and intraoperative details of the fistula were
recorded.

e MRI findings were compared with intraoperative
records, which were considered as gold standard in
treatment.

e Different sequences and their combination were
analyzed for best determination of the fistula.

Objectives of the study

e To determine the type of fistula

e To delineate extent of fistulae with ramification and
abscess

e To identify the internal opening

Interpretation and Conclusion

MRI imaging of perianal fistulae relies on the inherent high
soft tissue contrast resolution and the multiplanar display of
anatomy by this modality.

MRI is especially useful in patients with fistulae associated
with Crohn’s disease and those with recurrent fistulae as there
entities are associated with branching fistulous tracts mixed
extrusions are the commonest cause of recurrence.

T2W images (TSE & fat saturated) provide good contrast
between the hyperintense fluid in the tract and the hypointense
fibrous wall of the fistulae while providing good delineation of
the layer of anal sphincters. In our experience axial T2W fat -
suppressed images were the most useful for locating fistulous
tracts.

Gadolinium enhanced T1W images are useful to differentiate a
fluid filled tract from an area of inflammation. The tract wall
enhances where as control portion is hypointense.

The exact location of the primary tract is most easily visualized
on axial images. The presence of disruption of the external anal
sphincter differentiates a transphincteric fistula from an
intersphincteric one. The internal opening of the fistula is also
best seen in this plane.

Coronal images depicts the levator plane, thereby allowing
differentiation of supralevator from infralevator infection. A
combination of an axial and longitudinal series (coronal,
sagittal) will provide all the necessary details.

RESULTS

Total 40 patients evaluated in this study. The presence/absence
of external sphincter involvement and the location of the internal
opening.

e Out of 40 fistulac 26 (65%) were intersphincteric, 12
(30%) were transphincteric, two (5%) was
extrasphincteric, No  suprasphincteric  fistula was
encountered in the study.

e 25 fistulae (71%) were simple where as 11 (29%) showed
complications like abscess formation, branching course,
and inflammatory tissue.

29001 |Page
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Intersphincteric Fistulous Tract MRI
Table 1 Intersphincteric fistulous tract MRI

Intersphincteric

fistulous tract MRI Frequency Percentage
Yes 26 65%
No 14 35%
Total 40 100%
Graph-1 : Intersphincteric fistulous tract
MRI
30 - 26
25 A
& 20 - 14
=) .
= 15 A M Series 1
2 10 -
Yes No

In the present study on evaluation of the MRI findings we found
that in 26 caseslntersphincteric fistulous was seen.

Transphincteric Tract MRI

Table 2 Transphincteric tract

Transphincteric tract  Frequency  Percentage
Yes 12 30%
No 28 70%
Total 40 100%
Graph-2 : Transphincteric tract
28
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In the present study on evaluation of the MRI findings we
found Transphincteric tract in 12 cases, 30%

Extasphincteric tract

Table 3 Extasphincterictract

Suprasphincterictract  Frequency Percentage

Yes 2 5%
No 38 95%
Total 40 100%

Graph-3 : Extrasphincteric tract
38
40
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2
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Z 10 2
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Yes No
Internal Opening MRI
Table 5 Internal opening
Internal opening Frequency  Percentage
1’0 clock 2 5%
11°0 clock 5 12.5%
12°0 clock 17 42.5%
2’0 clock 2 5%
2,3°0 clock 1 2.5%
2,5,6°0 clock 1 2.5%
6,10,11°0 clock 1 2.5%
6’0 clock 11 27.5%
Total 40 100%
Graph-4 : Internal opening
60 clock | 11
6,10,11°0O clock | 1
2,5,6’0 clock | 1
2,3°Oclock | 1
2’Oclock | 2 W Series 1
12’0 clock ] 17
11’0 clock | 5
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0 5 10 15 20

In the present study on evaluation of the MRI findings the
above table and graph show the level of internal openings.

External Opening MRI
Table 6 External opening

External
opening Frequency Percentage
Single 38 95%
Multiple 2 5%
Total 40 100%
Graph-5 : External opening
38
40
% 30
2
= 20 ™ Series 1
Z 10 2
,/' -
0 + - . ‘
Single Multiple

In the present study on evaluation of the MRI findings we
found that in 38 cases a single opening was seen. In 2 cases
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multiple openings (two openings) were seen representation was
seen, on the same side.

Comparison of gender distribution
Present study 40 patients (32 males and 8 female).
Comparison of age

Present study 26-45 years 34 (Sd+) 2.3 years.

Type of fistula:

26 cases (65%) - Intersphincteric
12 cases (30%) - Transphincteric
2 cases (5%) - extrasphincteric

ST. James’s university hospital classification type -MRI

In the present study on evaluation of the MRI findings we
found that in 19 cases a single opening Belonged to Type I and
13 Cases to Type III St. James's university hospital
classification type

Table 7 ST. James’s university hospital classification type

St. Jame’s Frequenc Percentage
University q ¥ g
1 19 47.5%
11 3 7.5%
1 13 32.5%
v 4 10%
\% 1 2.5%
Total 40 100

Graph-6 : ST. James’s university hospital
classification type -MRI

19
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)

1 u Series 1
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Classification
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Transsphincteric Suprasphincteric EJﬂI'E.SphiﬂC!_BI'iC
Figure Parks Classification of Perianal Fistulae

Intersphincteric

Demographic DATA
Table 8 Age distribution
Age Frequency Percentage
0-25 6 15%
26-35 19 47%
36-45 7 18%
46-55 5 13%
56-60 2 5%
>60years 1 2%
Total 40 100%

Graph-7: Age distribution
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The mean age on the present study was 34(SD+) 2.3 years. The
youngest case was 21 years and an elder was 61 years of age most
cases were in the age group 26-45 years.
Gender

Table 9 Gender distribution

Gender  Frequency Percentage

Female 8 20%
Male 32 80%
Total 40 100%

Graph-8 : Gender distribution

M Female

® Male

In the present study we found that 32 cases 92% were males as
compared to 8 cases 8% females were affected with fistula.
In the present study all 40 cases were presented with discharge.

Discharge
Table 10 Discahrge
Discharge Frequency Percentage
Yes 40 100%
No - -
Total 40 100%
Graph-9 : Discahrge
40
40
% 30
= 20 ,\ M Series 1
z 104 7 ' -
0 + r f
Yes No
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Horse shoe shaped ramification MRI

Table 11 Horse shoe shaped ramification MRI MR - 5640
* 01-01-1973 M
Horse shoe shaped Frequenc, Percentage M
ramification quency g 570296711
No 33 82.2% L \ FISTULOGRAM
Yes 7 17.8% . T2W_SPAIR

Total 40 100% 1

Graph-10: Horse shoe shaped ramification
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5 ) 7 T: 4.0mm L: -109.0mm 30-08-2018 16:03:02
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NUMBER
7y

AxialT2 spair showing blind ending sinus

In the present study on evaluation of the MRI findings we
found that in 7 cases Horse shoe shaped ramification was seen.

Case Illustration Photographs

01-01-1975 M
JIM
569503739
FISTULDGRAM
nw_?m

- ! :
2! FS: 1.5
WL: 1268 WW: 2204 [D] , #®

T: 3.0mm L: -11.5mm 21-05-2018 12:21:25

Axial T2 WI showingintersphincteric fistula

MR - 244
- 22-11-1983 F
BAPUII HOSPITAL, DAVANGERE
537194281

©. PHAIS

eT2W_SPAIRRGLEAR

FS: 1.5

5-2017 11:07:11

Axial T2WI showing transphincteric fistula with horse shoe ramification

T: 3.0mm L: -

AxialT2 spair showing extrasphincteric tract
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MR - 242

A 14-06-1972 M
BAPUIIHOSPITAL DAVANGERE
537188809

“PELVIS

eT2W_TSE_ax CLEAR

Axial T2 WI showing external opening

DISCUSSION

As multiple medical and surgical treatment options exist,
imaging plays a critical role in accurately characterizing
perianal fistulas to individualize management strategy.
Differences in the classification scheme have been shown to
have an impact on prediction of prognosis. Imaging options
include fistulography, computed tomography (CT), anal
endosonography, and MRI.

MRI classification of perianal fistulae has been significantly
associated with clinical outcome, with MRI grades differing
significantly between satisfactory and unsatisfactory outcomes.
MRI evaluation of perianal fistula has also revealed additional
diagnostic information in the preoperative setting, especially
for complicated disease

MRI evaluation and classification of perianal fistulae can be
standardized with a high degree of diagnostic accuracy
therefore reducing interobserver variability.

Comparison of Gender Distribution

In our study we found that 92 % were males as compared to 8
% females were affected with fistula.

Rishi Philip Mathew®, 28 (93%) were males and 2 (7%) were
females.

Table 12 Comparison of gender distribution

Study Gender distribution

Marina Garcés-Albir, et al
Sthela Maria Murad-Regadaset a/
Present study

14 patients (11 men and 3 women)
Seventy-four (49%) patients (M: 41, F: 33
40 patients (32 men and 8 women)

Comparison of Age Distribution

The mean age on our study was 43(sd+) 2.3 years. The
youngest case was 24 years and eldest was 82 years of age
.most cases were in the age group 26-45 years.

Table 13 Comparison of age distribution

Study Age distribution
DariuszWaniczeket mean age of 47 years (range
al® 21-77),

Present study 26-45 years, 34(sd+) 2.3 years

Type of Fistula

In our study intersphincteric fistulas (24 cases , 60 %)were the
most common variety as opposed to the study by Marina
Garcés-Albir, et al’’low trans-sphincteric fistulas were the most
frequent type found (33, 47.1%) followed by
hightranssphincteric (24, 34.3%) andintersphincteric fistulas
(13, 18.6%).

Marina Garcés-Albir, et al’’in their study showed that the
intraoperative findings were consistent with radiological
descriptions of 13 MRI fistulographies. Only in one case,
according to surgery findings, it was a transsphincteric fistula
with an abscess in the ischioanal fossa, with an orifice in the
posterior crypt; the radiologist described it as a
transsphincteric, internal blind fistula.

Maier et al.*®® showed a statistically higher efficiency in the
detection of perianal fistulas andabscesses in 39 patients with
the use of magnetic resonance (84% sensitivity) as compared to
endosonography (60% sensitivity). False-positive results were
present in 6 patients (15%) examined with MR and in 10 (26%)
examined with endosonography

Beets-Tan et al.”’ assessed the usefulness of the method by
comparing the results of MRI in patients before surgery with
intraoperative findings. They proved that its sensitivity and
specificity for fistulous canal detection amounted to 100% and
86%, respectively. For a horseshoe fistula this was 100% and
100%, and for internal openings - 96% and 90%.

MR imaging findings were correlated with the intraoperative
surgical finding IN a study by Jajooet al.”” MR imaging shows
7 fistulous patients with side branching and 16 with abscess
cavity which was 100% intraoperatively correlated. Fifty-six
patients out of 60 completely correlated with MRI for primary
track which was clinically significant. MRI had 96% sensitivity
and 100% specificity for primary tract and internal opening an?7
100% sensitivity and specificity for abscess and multiple
tracks.

Regina G. H. Beets-Tan ef al.® The sensitivity and specificity
for detecting fistula tracks were 100% and 86%, respectively;
abscesses, 96% and 97%, respectively; horseshoe fistulas,
100% and 100%, respectively; and internal openings, 96% and
90%, respectively.

29005 |Page
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Rishi Philip Mathew® MRI had a sensitivity and specificity of
96.15% and 75% respectively. JA Spencer et al.*’ in their study
found MR imaging had a sensitivity of 97%, a specificity of
67%, a positive predictive value of 88%, and a negative
predictive value of 89%.

DISCUSSION

In the present study on evaluation of the MRI findings we
found that

o In 40 cases 32 patients had single tract (80%), 8 cases
had multiple tracts (20%).

e 38 cases 95% had single external opening, rest of 2 cases
(5%) multiple external opening.

e 26 cases (65%) had single internal opening, 14 cases had

multiple internal opening.

33 (82.2%) cases shows ramification.

26 cases (65%) intersphincteric fistulae seen.

12 cases (30%) transpbhincteric fistulae seen.

2 cases (5%) extrasphincteric fistulae seen

In present study 8 cases were presented with swelling.

The mean age on present study was 34 (Sd+) 2.3 years.

The youngest case was 21 years and elder was 61 years.

The most cases were in 26-45 years.

CONCLUSION

Perianal fistulae is a clinical entity with significant patient
morbidity. While multiple surgical options exist, recurrence
rates and the risk of fecal incontinence are important
considerations in management strategy. MRI provides
information about the fistulae with great anatomic detail with
respect to secondary tracks and abscesses as well as the
surrounding pelvic organs. The use of MRI for the
identification and classification of perianal fistulae can provide
essential information that has been shown to have both
preoperative and prognostic value. Preoperative precise
localization of the fistulous tract with its internal and external
orifice is the main purpose of the diagnostics in perianal
fistulas and, to a large extent, determines the effectiveness of

surgery.
Bibliography

1. Barleben A, Mills S. Anorectal anatomy and physiology.
SurgClin North Am 2010; 90:1-15 2.

2. Szurowska E, Wypych J, Izycka-Swieszewska E.
Perianal fistulas in Crohn’s disease: MRI diagnosis and
surgical planning. Abdom Imaging 2007; 32:705-718.

3. Parks AG. Pathogenesis and treatment of fistulain-ano.
BMJ 1961; 1:463-469

4. Sainio P. Fistula-in-ano in a defined population:
incidence and epidemiological aspects. Ann Chir
Gynaecol 1984; 73:219-224.

5. Thorson AG, Beaty JS. “Diverticular disease”. The
ASCRS Textbook of Colon and Rectal Surgery.
Springer New York, 2011. 375-393.

6. Corman ML. Anal Fistula. Colon & Rectal Surgery.
5"ed. Philadelphia, Pa: Lippincott Williams & Wilkins;
2005. Chapter 11.

7. Belliveau P. Anal fistula. Current Therapy in Colon and
Rectal Surgery. Philadelphia: BC Decker; 1990. 22-7.

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Cosman BC. All’s Well That Ends Well: Shakespeare's
treatment of anal fistula. Dis Colon Rectum. 1998 Jul.
41(7):914-24.

Phillips J, Lees N, Arnall F. Current management of
fistula-in-ano. Br J Hosp Med (Lond). 2015 Mar. 76
(3):142, 144-7.

Vasilevsky CA, Gordon PH. Benign Anorectal: Abscess
and Fistula. Wolff BG, Fleshman JW, Beck DE,
Pemberton JH, Wexner SD, eds. The ASCRS Textbook
of Colon and Rectal Surgery. New York, NY: Springer;
2007. Chapter 13.

Williams JG, Farrands PA, Williams AB, et al. The
treatment of anal fistula: ACPGBI position statement.
Colorectal Dis. 2007 Oct. 9 Suppl 4:18-50.

Waniczek D, Adamczyk T, Arendt J, Kluczewska E,
Kozinska-Marek E.  Usefulness assessment of
preoperative MRI fistulography in patients with perianal
fistulas. Polish journal of radiology. 2011 Oct;76(4):40.
George U, Sahota A, Rathore S. MRI in evaluation of
perianal fistula. Journal of medical imaging and
radiation oncology. 2011 Aug 1;55(4):391-400.

Khera PS, Badawi HA, Afifi AH. MRI in perianal
fistulae. The Indian journal of radiology & imaging.
2010 Feb;20(1):53.

Shorthouse AJ. Anal fistula. Journal of the Royal
Society of Medicine. 1994 Aug;87(8):491.

McCourtney JS, Finlay IG. Setons in the surgical
management of fistula in ano. British journal of surgery.
1995 Apr 1;82(4):448-52.

Pearn J. Master John of Arderne (1307-1380): a founder
of modern surgery. ANZ journal of surgery. 2012 Jan
1;82(1112):46-51.

Maksimovi¢ J, Maksimovi¢ M. From history of
proctology. Archive of Oncology. 2013;21(1):28-33.
Graney MJ, Graney CM. Colorectal surgery from
antiquity to the modern era. Diseases of the Colon &
Rectum. 1980 Sep 1;23(6):432-41.

Sainio P. Fistula in ano in a defined population.
Incidence and epidemiologic aspects. Ann
ChirGynaecol. 1984;73:219-24.

Nelson RL. Anorectal Abscess fistulas. What do we
know? SurgClin North Am. 2002;82:1139-51.

Lunniss PJ, Jenkins PJ, Besser GM, et al. Gender
differences in incidence of idiopathic fistula-in-ano are
not explained by circulating sex hormones. Int J
Colorectal Dis. 1995;10(1):25-28.

Serkova NJ, Brown MS. Quantitative analysis in
magnetic resonance spectroscopy: from metabolic
profiling to in vivo biomarkers. Bioanalysis. 2012
Feb;4(3):321-41.

Mitchell DW, DeLong SE. Initial relative ion
abundances and relaxation times from apodized,
segmented FT/ICR time domain signals. International
journal of mass spectrometry and ion processes. 1990
Feb 20;96(1):1-6.

Ziech M, Felt-Bersma R, Stoker J. Imaging of perianal
fistulas. Clinical gastroenterology and hepatology. 2009
Oct 31;7(10):1037-45.

Low VH. Defecography and Related Radiologic
Imaging Techniques. InColonic Diseases 2003 (pp. 345-
356). Humana Press.

29006 |P a g e



Manohar Banasode et al., Pre-Operative Evaluation of Fistula in Ano By Mr-Fistulography

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Sahni VA, Ahmad R, Burling D. Which method is best
for imaging of perianal fistula?. Abdominal imaging.
2008 Jan 1;33(1):26-30.

Hussain SM, Stoker J, Laméris JS. Anal sphincter
complex: endoanal MR imaging of normal anatomy.
Radiology. 1995 Dec;197(3):671-7.

Gage KL, Deshmukh S, Macura KJ, Kamel IR, Zaheer
A. MRI of perianal fistulas: bridging the radiological-
surgical divide. Abdominal imaging. 2013 Oct
1;38(5):1033-42.

Kashyap P, Bates N. Magnetic resonance imaging
anatomy of the anal canal. Journal of Medical Imaging
and Radiation Oncology. 2004 Dec 1;48(4):443-9.
Schifer A, Enck P, Fiirst G, Kahn TH, Frieling T, Liibke
HJ. Anatomy of the anal sphincters. Diseases of the
colon & rectum. 1994 Aug 1;37(8):777-81.

Bollard RC, Gardiner A, Lindow S, Phillips K, Duthie
GS. Normal female anal sphincter. Diseases of the colon
& rectum. 2002 Feb 1;45(2):171-5.

Hussain SM, Stoker J, Laméris JS. Anal sphincter
complex: endoanal MR imaging of normal anatomy.
Radiology. 1995 Dec;197(3):671-7.

DobbenAC, Felt-Bersma RJ, ten Kate FJ, Stoker J.
Cross-sectional imaging of the anal sphincter in fecal
incontinence. American Journal of Roentgenology. 2008
Mar;190(3):671-82.

Hussain SM, Stoker J, Laméris JS. Anal sphincter
complex: endoanal MR imaging of normal anatomy.
Radiology. 1995 Dec;197(3):671-7.

Stoker J. The anatomy of the pelvic floor and sphincters.
In: Bartram CI, DeLancy JOL, Halligan S, Kelvin FM,
Stoker J, eds. Imaging pelvic floor disorders. Berlin,
Germany: Springer-Verlag, 2003:1 -26.

Cazemier M, Terra MP, Stoker J, de Lange-de Klerk ES,
Boeckxstaens GE, Mulder CJ, Felt-Bersma RJ. Atrophy
and defects detection of the external anal sphincter:
comparison between three-dimensional anal
endosonography and endoanal magnetic resonance
imaging. Diseases of the colon & rectum. 2006 Jan

1;49(1):20-7.
Rociu E, Stoker J, Zwamborn AW, Lameris JS.
Endoanal MRI of the anal sphincter in fecal

incontinence. RadioGraphics 1999; 19:S171 -S177.

de Miguel Criado J, del Salto LG, Rivas PF, del Hoyo
LF, Velasco LG, de lasVacas MI, Marco Sanz AG,
Paradela MM, Moreno EF. MR imaging evaluation of
perianal fistulas: spectrum of imaging features.
Radiographics. 2011 Dec 30;32(1):175-94.

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

O’Malley RB, Al-Hawary MM, Kaza RK, Wasnik AP,
Liu PS, Hussain HK. Rectal imaging: part 2, perianal
fistula evaluation on pelvic MRI? What the radiologist
needs to know. American Journal of Roentgenology.
2012 Jul;199(1):W43-53.

Gage KL, Deshmukh S, Macura KJ, Kamel IR, Zaheer
A. MRI of perianal fistulas: bridging the radiological-
surgical divide. Abdominal imaging. 2013 Oct
1;38(5):1033-42.

43

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

. Buda A M. General candidates of fistula in ano: the role
of foreign bodies as causative factors fistulas. Am J
Surg. 1941;54:384-387.

Buie S L., Sr Practice Proctology. 2nd ed. Springfield,
IL: Charles C Thomas; 1960.

Abcarian H. Anorectal infection: Abscess - Fistula.
Clinics in colon and rectal surgery. 2011
Mar;24(01):014-21.

Janicke DM, Pundt MR. Anorectal disorders.
Emergency medicine clinics of North America. 1996
Nov 1;14(4):757-88.

Ky A, Sohn N, Weinstein MA, Korelitz BI. Carcinoma
arising in anorectal fistulas of Crohn’s disease. Diseases
of the colon & rectum. 1998 Aug 31;41(8):992-6.

Shukla HS, Gupta SC, Singh G, Singh PA. Tubercular
fistula in ano. British journal of surgery. 1988 Jan
1;75(1):38-9.

Weisman RI, Orsay CP, Pearl RK, Abcarian H. The role
of fistulography in fistula-in-ano. Diseases of the colon
& rectum. 1991 Feb 1;34(2):181-4.

Deen KI, Williams JG, Hutchinson R, Keighley MR,
Kumar D. Fistulas in ano: endoanalultrasonographic
assessment assists decision making for surgery. Gut.
1994 Mar 1;35(3):391-4.

Sun MR, Smith MP, Kane RA. Current techniques in
imaging of fistula in ano: three-dimensional endoanal
ultrasound and magnetic resonance imaging. InSeminars
in Ultrasound, CT and MRI 2008 Dec 31; 29(No. 6):
454-471). WB Saunders.

Lunnis PJ, Armstrong P, Barker PG, Reznek RH, Philips
RK. MR imaging of the anal fistulae. Lancet.
1992;340:394-6.

Khera PS, Badawi HA, Afifi AH. MRI in perianal
fistulae. The Indian journal of radiology & imaging.
2010 Feb;20(1):53.

Waniczek D, Adamczyk T, Arendt J, Kluczewska E,
Kozinska-Marek E.  Usefulness assessment of
preoperative MRI fistulography in patients with perianal
fistulas. Polish journal of radiology. 2011 Oct;76(4):40.
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.

Maier AG, Funovics MA, Kreuzer SH, Herbst F,
Wunderlich M, Teleky BK, et al. Evaluation of perianal
sepsis: Comparison of anal sonography and MRI. J
MagnReson Imaging. 2001;14:254-60.

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 surgeon?. Radiology. 2001 Jan;218(1):75-84.
Mullen R, Deveraj S, Suttie SA, Matthews AG,
Yalamarthi S. MR imaging of fistula in ano: indications
and contribution to surgical assessment. Acta Chirurgica
Belgica. 2011 Jan 1;111(6):393-7.

George U, Sahota A, Rathore S. MRI in evaluation of
perianal fistula. Journal of medical imaging and
radiation oncology. 2011 Aug 1;55(4):391-400.

29007 |[Page



International Journal of Recent Scientific Research Vol. 9, Issue, (E), pp. 29000-29008, September, 2018

60. Yildirim N, Gokalp G, Oztirk E, Zorluoglu A,
Yilmazlar T, Ercan I, Savci G. Ideal combination of
MRI sequences for perianal fistula classification and the
evaluation of additional findings for readers with
varying levels of experience. Diagnostic and
Interventional Radiology. 2012 Jan 1;18(1):11.

61. Torkzad MR, Karlbom U. MRI for assessment of anal
fistula. Insights into imaging. 2010 May 1;1(2):62-71.

62. Rishi Philip Mathew et al.

63. D. Schettini et al.

64. Ryan B.O.

65. NaglaaDaabis

66. R.BaZ.

67. JA Spencer et al.

68. Regina G. H. Beets-Tan et al.

69. Parks AG, Gordon PH, Hardcastle JD. A classification
of fistula-in-ano. Br J Surg, 1976; 63(1):1-12.

70. Schaefer O, Lohrmann C, Langer M. Assessment of anal
fistulas  with  high-resolution  subtraction MR-
fistulography: comparison with surgical findings. J
MagnReson Imaging 2004;19(1):91-8.

71.

72.

73.

74.

75.

Spencer JA, Chapple K, Wilson D, Ward J, Windsor
AC, Ambrose NS. Out come after surgery for perianal
fistula- predictive value of MR imaging Am J Roetgenol
1998 Aug; 171(2):403-6.

Jaime de Miguel Criado, et al. MR imaging evaluation
of perianal fistula; spectrum of imaging features. Radio-
Graphic 2012 Jan;32(1):175-194.

DariuszWaniczek, Tomasz Admaczyk, EwaKozinska,
Marek. Usefulness assessment of preoperative MR
fistulography in patients with perianal fistula. Pol J
Radiol 2011 Oct-Dec;76(4):40-44.

Imaad-urRehaman, SminaAkhtar, AtifRana, UzairLatif,
Hassan Saleem. MRI in pre-operative evaluation of peri
anal fistula. J Postgrad Med Inst 2014;28(3):264-9.
NalanYildirium, Gokalp G, ErsionOzturk. Ideal
combination of MRI sequences for perianal fistula
classification and additional findings for readers with
varying levels of experience. Diagnostic and
Interventional Radiology 2012 Jan-Feb;18(1):11-9.

. Rania E, Mohamed, Dina M, Abo-sheisha. Role of

magnetic resonance imaging in pre-operative assessment
of ano rectal fistula. The Egyptian Journal of Radiology
and Nuclear Medicine 2014March ;45(1);35-47

How to cite this article:

Manohar Banasode et a/.2018, Pre-Operative Evaluation of Fistula in Ano By Mr-Fistulography. Int J Recent Sci Res. 9(9), pp.

29000-29008. DOI: http://dx.doi.org/10.24327/ijrsr.2018.0909.2777

skeosk sk skok sk

29008 [P a g e



