
Anal ultrasonography is a widely used technique for the diagnosis of morpholog-
ic changes in the anus and nearby structures of patients with anal incontinence, per-
ineal sepsis, and anal tumors (1). From a technical viewstand, most work groups
currently operate 7- to 10-MHz transducers allowing 360º, high-resolution images.
The study is performed with no previous intestinal preparation and having the pa-
tient lye on his/her left side with both legs flexed 90º; except for rare instances, it re-
quires no sedation or topic anesthesia. It lasts just a few minutes, may be performed
anywhere (patient's room, examination room, operating room, etc.), and allows
record storage in any format (electronic, paper) for further evaluation. The learning
curve for benign anal conditions has not been studied thus far; however, it is
deemed to be short when ultrasonography is performed by professionals with expe-
rience in the ano-rectal region. To validate their results, some authors document at
least 100 examinations (2). While this is an observer-dependent test, intra- and in-
ter-observer variability has been shown to be acceptable –with a higher concordance
in the former case– regarding the measurement and identification of anal sphincter
rupture (3). Many studies have assessed the ultrasonographic anatomic patterns of
the anal canal in healthy volunteers (4-7), and demonstrated this technique's repro-
ducibility (6,7).

In normal subjects conventional anal ultrasonography is very useful to identify
those basic structures in the anal canal that will serve as reference items in classify-
ing and establishing the complexity of fistulas, the hypoechoic internal anal sphinc-
ter (IAS), the hyperechoic external anal sphincter (EAS), and proximally the pub-
orectal muscle, which exhibits the same ultrasonographic characteristics of EAS,
and forms an anteriorly-open U-shaped loop embracing the rectum. Under normal
conditions identifying and measuring these structures is usually an easy task. How-
ever, when traumatic, septic or fibrotic alterations are concurrently present tissues
change their ultrasound refringence and render the process much more difficult.
Similarly, a lesion's extent or height may on occasion result in technical difficulties
regarding assessment.

The most widely used anal fistula classification is that by Parks (8), who divided
fistulas according to their anatomic relation to anal sphincters into interspincteric,
transsphincteric, suprasphincteric, and extrasphincteric types. Secondary routes (ex-
tensions of the primary traject) may turn to the intersphincteric plane, ischiorectal
fossa, postanal space, and supraelevator space. Furthermore, in the case of
transsphincteric fistulas the theoretical EAS portion including the primary traject
separates "higher" from "lower" lesions. By using these classification descriptive
guidelines a good topographic relationship is established between the fistula and in-
volved muscles, which will allow a preview of functional damage as induced by fis-
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tulotomy with curative intent on anal sphincter muscles. The usefulness of anal ul-
trasonography to establish Parks' types has been fully consolidated. In contrast, the
usefulness of this method to tell "higher" from "lower" fistulas is not so much docu-
mented, as the image obtained in the axial plane makes it occasionally difficult to
accurately establish the level at which the fistula crosses the EAS. In clinical prac-
tice this subdivision will predict surgical technical difficulties, as well as risks for
anal incontinence.

In addition, complex fistulas include a wide range of possibilities (high fistulas,
previous muscular lesions, anterior transsphincteric fistulas in women, external ori-
fices and multiple routes, cavities, horse-shoe fistulas, etc.) requiring a complex sur-
gical technique, and represent the highest percentage of sphincteric dysfunctions
and relapses. In this sense a recent study by Sygut et al. (9) in 300 patients having
undergone ultrasonography both before and after surgery, and who were at least
monitored for one year, has seen 0% incontinence and 7.4% relapses in patients
with lower fistula, whereas the range of incontinence (13.3 to 40%) and relapses
(16.8 to 40%) in complex fistulas was significantly higher and depended on subtype
(increases in extrasphincteric lesions and in those with multiple trajects). 

The goals of anal fistula management and treatment were accurately established
by Finlay (10): identifying fistula anatomy, draining any collections, eradicating fis-
tula trajects, preventing recurrence, and preserving continence and sphincteric in-
tegrity. This latter point is transcendental, as up to 52% of patients undergoing fis-
tulectomy may develop some incontinence, which is mild in most cases (11,12). 

Basically, surgeons must strive to cure with no sequels, and thus should try their
best not to section or damage sphincters. As this is virtually impossible nowadays,
surgeons must have a maximum of morphologic data available so that surgical tech-
nique (fistulectomy, fistulectomy with placement of seton, mucosal advance tech-
niques, etc.) may be individualized, and several surgical stages may even be
planned for complex cases.

What one should ideally demand from a technique regarding anatomic identifi-
cation is the capability to demonstrate the external orifice(s), internal orifice, prima-
ry traject and secondary routes, and presence and extension of cavities, and also to
assess sphincter integrity and even functional capacity. Currently instrument-driven
physical exploration with or without anesthesia, ultrasonography, and magnetic res-
onance imaging (MRI) are also available. 

The significance that anal ultrasonography has had in the topographic study of
anal fistula has been and still is controversial. Early prospective studies that ana-
lyzed the diagnostic capabilities of anal ultrasonography (13) taking the physical
examination of the anal canal under anesthesia (surgical exploration) as a reference
demonstrated that ultrasounds has the same diagnostic yield as preoperative physi-
cal examination (regardless of the exploring surgeon's experience) for intersphinc-
teric and transsphincteric fistulas, but a poor capability to identify the internal ori-
fice, suprasphincteric and extrasphincteric fistulas, and presence of secondary
routes. 

The use of echogenicity-enhancing agents (hydrogen peroxide mainly) injected
through the external orifice has considerably increased the diagnostic utility of anal
ultrasonography (2,14-20). Diluted hydrogen peroxide (3-5%) is easily accessible,
cheap, easy to use, and safe, and its use has thus gradually increased. Differences re-
garding the diagnostic accuracy of this technique as reported in the literature mainly
result from differences in the criteria used for reference pattern (surgical findings or
preoperative physical examination), the ultrasonographic diagnostic criteria re-
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quirable to define a fistula or its internal orifice, technical variation in the use of
contrast agents, research team experience, and recording system quality. Regarding
finger exploration or the use of standard ultrasounds, peroxide administration in-
creases the diagnostic capability of ultrasonography in anal fistula by 58 and 33%,
respectively (16). Using hydrogen peroxide and taking surgical result as a reference,
the success rate in the detection of fistula trajects is 85-95% (2,15,19,20), in the de-
tection of internal orifices is 48 to 94.7% (2,15,19-21), and in the classification of
fistulas is 77 to 95% (2,19-21). 

A major problem of lesion identification using both physical and ultrasono-
graphic exploration is structural changes of relapsing complex fistulas. The pres-
ence of fibrosis, scarring, sphincter lesions, and multiple cavities modifies
echogenicity and topographic anatomy, and thus makes it much more difficult to
identify minimal structures warranting a surgical strategy. In this issue of our jour-
nal, Fernandez-Frías et al. (22) prospectively discuss the diagnostic capabilities of
hydrogen peroxide-enhanced anal ultrasonography in patients with relapsing com-
plex anal fistula versus non-operated complex anal fistula. These authors, using a
sectorial (180º) echograph and high-concentration (50%) hydrogen peroxide,
demonstrate that anal ultrasonography is significantly superior to preoperative
physical examination in non-operated complex fistulas regarding more accurate
classifications (94.7 vs. 78.9%), internal orifice localization, and particularly resid-
ual cavity detection (84 vs. 16%). However, in relapsing complex fistulas no statisti-
cally significant differences are reached for traject classification (93.8% ultrasounds
vs. 81.3% physical exploration) or internal orifice detection, but differences remain
in the detection of residual cavities (69 vs. 31%). No differences are seen in the di-
agnostic capabilities of hydrogen peroxide-enhanced ultrasonography for any of the
analyzed parameters between both fistula types (non-operated vs. relapsing). The
results obtained by these authors regarding diagnostic certitude are comparable to
those in the best series reported, even if they use a sectorial 180º echograph instead
of a 360º echograph as used by most authors, which suggests that ultrasonography
has the same diagnostic yield for relapsing fistula.

Computerized 3D reconstruction of bidimensional ultrasonograms is currently
used to improve diagnostic yield. Early results in patients with non-relapsing cryp-
toglandular fistula (23) reveal that 3D images obtained following hydrogen perox-
ide enhancement offer a diagnostic certitude of 94.1% for primary trajects, 91.2%
for internal orifice identification, 96.1% for secondary trajects, 100% for abscesses,
and 96.1% for horse-shoe fistulas. 

Anal endosonography for chronic inflammatory bowel disease, primarily
Crohn's disease, has been used for several years now not only in the identification of
lesion type and the establishment of surgical criteria, but also as an objective proce-
dure for medical therapy assessment (antibiotics, immunosuppressants, infliximab,
etc.). It is important to highlight the significance of avoiding aggressive surgery as
much as possible for inflammatory perianal disease, given its high relapse and re-
currence rates. On the other hand, it is essential that no errors are made in the detec-
tion or image interpretation of lesions (collections) requiring drainage. Recourse to
seton and Petzer drainage placement for prolonged periods is increasingly common
in this condition, and careful fistulectomy regarding extension is occasionally used
combined with medical therapies attempting to improve quality of life and prevent
relapse/recurrence. In perianal Crohn's disease imaging techniques have an excel-
lent diagnostic yield. Studies in the Mayo Clinic (24) have shown that the diagnos-
tic capability of ultrasonography alone is 91%, with this measurement being 87%
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for magnetic resonance imaging, and 91% for physical exploration under anesthe-
sia; however, diagnostic certitude is 100% when two of these three methods are
combined. Ultrasonographic studies have demonstrated that high recurrence rates in
fistulizing disease following treatment with infliximab (25), or with infliximab in
combination with ciprofloxacin (26), are due to the fact that trajects persist as seen
with ultrasounds, while the external orifice is apparently closed on visual inspec-
tion. These findings support the notion of a highly individualized monitoring of pa-
tients using imaging techniques (ultrasonography or magnetic resonance imaging),
as the disappearance of morphologic signs detected with these techniques will point
at greater therapeutic efficacy and smaller relapsing potential.

The rationale for using imaging techniques in patients with anal fistula must be
based on their implications regarding a higher diagnostic yield versus physical ex-
amination with anesthesia, as this will entail an independent influence on manage-
ment (primarily on the surgical strategy), and the refinement of potential prediction
regarding postsurgical risk for complications (relapse, incontinence), information
that must be reported to patients. 

While many work teams insist that a better topographic knowledge of fistulas
(primarily complex fistulas) during the preoperative period by using anal en-
dosonography decreases the number of both relapses and undesirable effects (anal
incontinence), few data demonstrate such statements. Some MRI studies suggest
that MR images predict postoperative complications better than a physical examina-
tion with anesthesia (27), have led to changes in surgical technique by surgeons see-
ing them in the operating room (24% of relapsing anal fistulas) (28), and have de-
creased the number of complications (relapses) by up to 75% in complex fistulas
(29). Using anal ultrasonography, the disclosure of an ultrasonographic report in the
operating room when a diagnostic strategy had already been decided has led sur-
geons to change their surgical approach in 44% of patients with anal fistula (30),
and surgical strategies based on hydrogen peroxide-enhanced 3D ultrasonography
for patients with non-relapsing cryptoglandular anal fistula allowed an excellent
outcome for 102 patients (98% cured, 2% relapsed, 0% incontinence) (23). This
work had no control group, and therefore we cannot know whether results would
have been similar if only physical exploration-derived data had been used in the op-
erating theater; thus better designed studies are required to accurately, independent-
ly assess the extent of diagnostic improvement with this technique as compared to
instrument-based physical exploration by expert surgeons within the operating
room. What does seem likely is that combining information from imaging studies
with data derived from physical examination under anesthesia will considerably fa-
cilitate decision making.

Since ultrasonography has a diagnostic capability similar to MRI, we deem the
former the technique of choice when costs and availability are considered, with
MRI being used when judged crucial.

In summary, from a practical point of view, and considering the significance that
the best possible knowledge on the topographic characteristics of anal fistula has for
surgeons, we may conclude that anal ultrasonography is unnecessary for most lower
cryptoglandular fistulas, where physical exploration may perfectly delimit trajects
and internal orifices. In contrast, for complex fistula, relapsing fistula, patients with
inflammatory bowel disease, and surgeons entertaining the least doubt on the pres-
ence of occult sphincteric lesions (obstetric, traumatic, etc.) anal endosonography is
always advisable before surgery. However, some authors, driven by medico-legal
implications (defensive medicine) systematically perform preoperative or intraoper-
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ative sonograms for all sorts of fistulas (31). We believe that such behavior results
in excessive demand for resources, and on occasion may promote careless medical
practice (ordering an echogram and not examining the patient appropriately).
Among imaging techniques for the study of anal conditions ultrasonography is a
very useful method that should become rapidly integrated by multidisciplinary
teams managing this disease.

M. Mínguez Pérez and E. García-Granero1

Services of Gastroenterology and 1Coloproctology.
Hospital Clínico Universitario. Valencia, Spain
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