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Background: In the anal sphincter complex, the intersphincteric space between the internal 
and external sphincters is the only conventionally recognized pathway for the spread of 
sepsis. However, there is another unrecognized space discovered on MRI, the “outer- 
sphincteric space”, between the external anal sphincter and its lateral fascia along which 
pus can spread. An abscess in the intersphincteric space is easily drained into the rectum via 
the transanal route and is more likely to spread into the supralevator space. Conversely, an 
abscess in the outer-sphincteric space is difficult to drain transanally into the rectum and is 
more likely to become a transsphincteric abscess/fistula.
Methods: The MRIs of anal fistula patients operated over four years on intersphincteric 
abscesses were analyzed. The pattern of spread into the ischiorectal fossa and/or supralevator 
space and ease of drainage into the rectum through the transanal route were studied.
Results: Thirty-six patients were operated on to drain their intersphincteric abscesses 
through the anal canal. Two distinct patterns were noted. Twenty patients had abscesses in 
the intersphincteric space, which were easily drained into the rectum. Of them, 6/20 had 
supralevator extension, while only 1/20 had spread to the ischiorectal fossa. In 16/36 
patients, the abscess was in the outer-sphincteric space and could not be drained into the 
rectum. In 9/16 of these patients, pus spread into the ischiorectal fossa but supralevator 
spread did not happen in any patient.
Conclusion: Apart from the intersphincteric space, there is perhaps another unrecognized 
anatomical space – the outer-sphincteric space – discovered on MRI, through which pus can 
spread in anal fistulas or abscesses.
Keywords: anal fistula, intersphincteric, MRI, supralevator, ischiorectal fossa, outer- 
sphincteric

Introduction
Complex anal fistulas are difficult to manage. The success rate of most procedures is 
not satisfactory as the recurrence rates are very high in these fistulas.1 The accumulated 
knowledge of over a century falls short and a complete understanding of the patho-
physiology of complex fistulas and the reasons for their high recurrence still elude us.

The role of sepsis in the intersphincteric space, the space between the internal and 
the external sphincters, has been known for several decades. Over the last few years, 
proper eradication of sepsis in the intersphincteric has been shown to improve success 
rates in complex fistulas.2 However, it seems that there is more to the intersphincteric 
space than what is obvious.
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Conventionally, it is believed that in the sphincter com-
plex (the internal and the external sphincters) there is only 
one potential space through which a fistula (pus/sepsis) 
extends. This is the space between the two sphincters (inter-
sphincteric space) (Figure 1). On MRI, all the tracts within 
the sphincter complex, ie between the rectal lumen and the 
ischiorectal fossa, are assumed to be in the intersphincteric 
space (“radiological intersphincteric space”) and are labelled 
as intersphincteric tracts/fistulas by radiologists.3

However, the recent availability of high-resolution 
MRI has enabled a detailed evaluation of complex anal 
fistulas and their relation to the sphincter complex.1,4 This 
was not possible few years back. The different patterns of 
extension of anal fistulas and their detailed evaluation on 
MRI suggest that there are in fact two spaces, rather than 
one, in the sphincter complex.

It seems that apart from the conventional intersphincteric 
space, there is another space lateral (outside) to this space, 
between the external sphincter and its external fascia (named 
as “outer-sphincteric space” in this manuscript) (Figure 1). 
Thus, the single “radiological intersphincteric space” per-
haps contains two spaces, the conventional intersphincteric 
space and the newly hypothesized, outer-sphincteric space 
(Figure 1). There are distinct radiological features, which 
differentiate these two spaces. The new space perhaps plays 
a pivotal role in the pathophysiology of fistula extension and 
may have important implications in the management of the 
disease.

Methods
In a retrospective study, the MRI scans of patients oper-
ated on intersphincteric abscesses over a four-year period 
were studied. A team comprising of operating surgeons 
and the consulting radiologist assessed the MRI scans. 
Features analyzed included whether the external sphincter 
could be seen lateral to the intersphincteric abscess/tract or 
not, extension of the abscess/tract to the ischiorectal fossa 
or the supralevator space, and whether it was possible to 
drain or lay open the abscess into the rectum through the 
transanal route. The study was conducted in accordance 
with the Declaration of Helsinki and was approved by the 
Ethics Committee of the Indus International Hospital. 
Informed consent was taken from all the patients.

Results
The MRIs of 36 anal fistula patients operated over four 
years (September 2016 to August 2020) for intersphinc-
teric abscesses/tracts were analyzed in detail (Table 1).

In 20/36 patients, the external sphincter muscle could 
be seen outside (lateral to) the abscess on MRI scan 
(Figure 2, upper panel, Figures 3–5). In these patients, 
the abscess could be easily and effectively drained into 
the anal canal. In 6/20 patients, the fistula was extended to 
the supralevator space, while in only 1/20 patients, the 
abscess had spread to the ischiorectal fossa (Table 1).

In the other 16/36 patients, the external sphincter could 
not be seen outside the abscess, and the abscess was 

Figure 1 Schematic diagram showing intersphincteric and outer-sphincteric spaces.
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juxtaposed with the ischiorectal fossa fat (Figure 2, lower 
panel, Figures 6 and 7). These abscesses could not be 
drained into the anal canal. In 9/16 of these patients, the 
pus had spread into the ischiorectal fossa. Supralevator 
spread did not occur in any of these patients.

Thus, the abscesses were Parks grade I when they were 
limited to intersphincteric space but became Parks grade III 
when the intersphincteric abscess spread to supralevator space. 
On the other hand, the abscesses in outer-sphincteric space 
were Parks grade II as these were technically transsphincteric 
fistulas (as they had breached the external anal sphincter, 
though they had not entered the ischiorectal fossa).

Interpretation of the Above Results
The above results highlight that there are two distinct 
spaces within the sphincter complex. These two spaces 
can be differentiated by the location of external anal 
sphincter on MRI.

-If the external sphincter could be seen outside the 
abscess/fistula tract, then the abscess was in the inter-
sphincteric space (Figure 2, upper panel, Figures 3–5).

-If the external sphincter could not be seen outside the 
abscess/fistula tract and the abscess was juxtaposed with 
the ischiorectal fossa fat, then the abscess was in the 
‘outer-sphincteric’ space (between the external sphincter 

Table 1 Distribution and Outcome of Perianal Abscesses (n=36)

Abscesses Intersphincteric 
Space

Outer-Sphincteric 
Space

Number (Total N=36) 20 16

Abscesses which spread to the Supralevator space extending cephalad in the intersphincteric 
space

6 0

Abscesses which breached the external covering fascia of the external anal sphincter and 
spread to Ischiorectal fossa

1 9

Abscesses which could be easily drained into the rectum through the transanal route Yes No

Position of external sphincter muscle in relation to abscess Outer (lateral to) the 
abscess

Inside (medial to) the 
abscess

Figure 2 Upper panel: Abscess in the intersphincteric space (external sphincter muscle can be seen lateral to the abscess). Lower panel: Abscess in the outer-sphincteric 
space (external sphincter muscle cannot be seen lateral to the abscess and the abscess is juxtaposed to the fat in ischiorectal fossa).
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and its external fascia) (Figure 2, lower panel, Figures 6 
and 7).

Discussion
Apart from the conventional intersphincteric space, there is 
another previously undescribed pathway along which pus 
spreads leading to extension of the fistula. This new pathway 
lies between the external sphincter and its outer (lateral) 
fascia and has been named as the “outer-sphincteric space” 
to differentiate it from the “intersphincteric space” 
(Figure 1). Though radiologically, this hypothesized space 
lies within the sphincter muscle complex and is considered 
a part of the conventional intersphincteric space, it actually 
lies outside (lateral) to it (Figure 1).

The identification of this unrecognized space would 
perhaps help unravel key “confusions” associated with 
the pathophysiology of complex anal fistulas.

Both the diagnostic modalities, MRI and transanal 
ultrasound (TRUS), are quite effective in the evaluation 
of perianal abscesses and fistulas. However, MRI has some 
advantages over TRUS. The main advantage of MRI is 
that it has better resolution than MRI for deep-seated 
fistulas like supralevator or suprasphincteric fistulas.2–4 

Secondly, unlike TRUS, MRI is not operator dependent. 
Unlike, TRUS, the MRI films can be independently 
assessed by any radiologist or surgeon. Therefore, MRI 
is considered the gold standard for the evaluation of peri-
anal fistulas and abscesses.4

Figure 3 Abscess in left intersphincteric space from 3 to 6 o’clock. (external sphincter muscle can be seen lateral to the abscess). Abscess indicated by yellow arrows. Left 
panel: Schematic diagram. Middle panel: MRI axial section T-2 sequence. Right panel: MRI axial section STIR (Short T-1 Inversion Recovery) sequence.

Figure 4 Abscess in left intersphincteric space from 4 to 6 o’clock. (external sphincter muscle can be seen lateral to the abscess). Abscess indicated by yellow arrows. Left 
panel: Schematic diagram. Middle panel: MRI axial section T-2 sequence. Right panel: MRI axial section STIR sequence.
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Cryptoglandular fistulas are known to originate from anal 
glands that extend up to the intersphincteric space.5 However, 
the factors determining further extension of an abscess/fistula 
from the intersphincteric space to the transsphincteric space or 
the supralevator space are not clear. The identification of this 
pathway of pus spread helps determine which abscesses/fis-
tulas tend to become transsphincteric fistulas and which are 
likely to spread into the supralevator space.

Significance of the New (“Outer- 
Sphincteric”) Space in Pathophysiology of 
the Extension of Fistula
Studying the path of spread of pus/fistula - The conven-
tional intersphincteric space is in direct continuity with the 
supralevator space (Figure 8). Therefore, any abscess/ 

fistula in intersphincteric space is expected to spread to 
the supralevator space (Figure 8). On the other hand, the 
“outer-sphincteric space” is in juxtaposition with the 
ischiorectal fossa. Any abscess/fistula in the “outer- 
sphincteric space” would have a tendency to bulge or 
rupture into the ischiorectal fossa but is unlikely to spread 
to the supralevator space as there is an entire external 
sphincter between the “outer-sphincteric space” and the 
supralevator space (Figure 9).

Implications of the Newly Described 
(“Outer-Sphincteric”) Anatomical Space 
in Clinical Management
Ease of drainage of abscess from inside the rectum (transanal 
route) – An abscess in the conventional intersphincteric 

Figure 5 Abscess in right intersphincteric space from 9 to 6 o’clock. (external sphincter muscle can be seen lateral to the abscess). Abscess indicated by yellow arrows. Left 
panel: Schematic diagram. Middle panel: MRI axial section T-2 sequence. Right panel: MRI axial section STIR sequence.

Figure 6 Abscess in right outer-sphincteric space from 9 to 7 o’clock. (external sphincter muscle cannot be seen lateral to the abscess and the abscess is juxtaposed to the 
fat in ischiorectal fossa). Abscess indicated by yellow arrows. Left panel: Schematic diagram. Middle panel: MRI axial section T-2 sequence. Right panel: MRI axial section STIR 
sequence.
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space would be easier to drain from inside the rectum as there 
is only the internal sphincter separating it from the rectal 
lumen (Figure 8). On the other hand, an abscess in the “outer- 
sphincteric space” would be quite difficult to drain into the 
rectum because of the presence of both sphincters (internal 
and external sphincters) between the abscess and the rectal 
lumen (Figure 8). In the present study, the abscesses in the 
outer-sphincteric space were drained externally through the 
ischiorectal fossa, while the fistula tract in the intersphinc-
teric space was managed by TROPIS (transanal opening of 
intersphincteric space) procedure.6–8 TROPIS is 
a modification of LIFT (ligation of intersphincteric tract) in 
which the intersphincteric tract is opened up into the anal 
canal so that it heals by secondary intention.6–9

The ischioanal or ischiorectal abscess should not be 
drained into the anal canal as this will risk injuring the 
external anal sphincter (EAS). However, drainage of 
supralevator abscess into the anal canal is the preferred 
method as it would entail incising the internal anal sphinc-
ter (IAS) only and thus prevent injury to the external anal 
sphincter.10,11 The drainage of supralevator fistula through 
the ischioanal fossa would risk injury to EAS and would 
also risk formation of suprasphincteric fistula.10,11

On MRI, the sphincter muscles and their relation to the 
abscess are best assessed in the axial section T-2 sequence 
because both the abscess/fistula tract and the sphincter 
muscles are visualized in this sequence (Figures 2–7). On 
axial section T-1 sequence, the abscess/fistula tract is not 

Figure 7 Horseshoe abscess with major component in outer-sphincteric space from 2 to 10 o’clock. (external sphincter muscle cannot be seen lateral to the abscess and 
the abscess is juxtaposed to the fat in ischiorectal fossa). Abscess indicated by yellow arrows. Left panel: schematic diagram. Middle panel: MRI axial section T-2 sequence. 
Right panel: MRI axial section STIR sequence.

Figure 8 Schematic diagram highlighting abscess/fistula tract in the intersphincteric space and its propensity to spread to supralevator space.
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visualized clearly (Figures 2–7). On the other hand, the 
abscess is seen prominently (hyperintense) on axial section 
STIR (Short T-1 Inversion Recovery) sequence, but the 
sphincter muscles are not seen clearly (Figures 2–7).

These preliminary data and the observations based on it 
strongly suggest the existence of an additional space in the 
anal sphincter complex (between the external sphincter 
and its outer fascia). This unrecognized space, the “outer- 
sphincteric” space, perhaps acts as an important pathway 
for pus/fistula spread from the internal sphincter to the 
ischiorectal fossa and transformation of an intersphincteric 
fistula to a transsphincteric fistula.

The fistulas usually originate from anal glands, most of 
which are located in the intersphincteric space at the level of 
the dentate line.5 From the point of origin, one possibility is 
that the fistula can ascend cephalad between the sphincters in 
the intersphincteric space and can enter the supralevator space 
(Figure 8). The second possibility is that the fistula crosses the 
external anal sphincter (EAS). After crossing the EAS, the pus 
can either remain confined between the external fascia of EAS 
and the EAS muscle (outersphincteric space) (Figure 9) or can 
rupture through the external fascia of EAS to enter the ischioa-
nal space to become a transsphincteric fistula. Technically, the 
fistula in outersphincteric space is also a transsphincteric fis-
tula, but it does not enter the ischioanal or ischiorectal fossa. 
The fistula in the outersphincteric space can also spread super-
iorly along the infero-lateral border of puborectalis and leva-
tor-ani muscle to reach the roof of the ischiorectal fossa. As 
a result, anal fistulas do not arise from the outer-sphincteric 
space but can spread in this space (Figures 2,6,7 and 9).

At present, the radiologists are reporting the fistulas in 
the outer-sphincteric space as intersphincteric fistulas as 
these fistulas do not enter the ischiorectal fossa. Once 
more studies validate this new space (outer-sphincteric 
space); then, it would become a standard practice to report 
fistulas in this space in MRI reports.

Conclusion
Conventionally in the anal sphincter complex, only one 
space through which a fistula/pus can spread is considered 
clinically relevant. This is the intersphincteric space, pre-
sent between the internal and the external anal sphincter. 
Radiologically, all tracts in the sphincter complex 
(between the ischiorectal fossa and the rectal lumen) are 
considered intersphincteric fistulas. However, it seems that 
there is a distinct unrecognized anatomical space between 
the external sphincter and its outer fascia (outer- 
sphincteric space). This previously undescribed pathway 
is distinct from the intersphincteric space; it perhaps plays 
a pivotal role in the spread of fistula/pus and may have 
important implications in the management of anal fistulas.
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