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Abstract

AIM: Pelvic magnetic resonance imaging (MRI) and endoanal
ultrasound which are established imaging methods for
perianal inflammatory lesions in patients with Crohn’s
disease require expensive specialized equipments and
expertise. We investigated the feasibility and sensitivity of
transcutaneous perianal ultrasound (PAUS) using regular
ultrasound probes in the imaging of perianal inflammatory
lesions. The sonographic findings were correlated to pelvic
MRI-scans.

METHODS: We performed PAUS in 25 patients with Crohn’s
disease and clinical signs of perianal inflammatory disease.
Within a median of 10 d (range 0-75) these patients underwent
MRI of the pelvis. Regular convex and linear high resolution
probes were used for PAUS. The sonographic findings were
correlated to the MRI findings by blinded investigators.

RESULTS: The sonographic investigations were well
tolerated by all patients. Fistulae typically presented as
hypoechoic tracks. Twenty-nine fistulae were detected in
22 patients. Abscesses were detected in 7 patients and
presented as hypo- or anechoic formations. Twenty-six of
29 fistulae and 6 of 7 abscesses could be confirmed by
MRI. Kappa statistics showed an excellent agreement
(kappa>0.83) between the two imaging methods.

CONCLUSION: PAUS is a simple, painless, feasible, real-
time method that can be performed without specific patient
preparation which is comparable in its sensitivity to pelvic
MRI in the detection of perianal fistulae and/or abscesses.
PAUS can especially be recommended as a screening tool
in acute perianal disorders such as perianal abscess and
for follow-up studies of perianal inflammatory disease.
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INTRODUCTION
Perianal disease is a common complication in Crohn’s disease.
Approximately 20% of patients with Crohn’s disease would
suffer from perianal fistulae and/or sinus tracks[1,2]. The
diagnosis and treatment of perianal fistulae can be difficult
and represent a challenge for physicians. Treatment modalities
include conservative as well as surgical approaches. Therefore
comprehensive imaging is necessary in order to develop adequate
treatment strategies and to evaluate treatment outcomes[3].
Endoanal ultrasound (EAUS) as well as MRI of the pelvis are
frequently used for imaging of perianal fistulae, sinus tracks or
abscesses. The combination of MRI and EAUS is capable of
detecting perianal fistulae with a sensitivity of 100%[4,5]. Recent
studies for the medical treatment of perianal disease used either
MRI of the pelvis or transanal ultrasound as a follow-up tool to
evaluate the therapy outcomes after infliximab treatment[6-8].
      However, both imaging methods require specialized and
fairly expensive equipments as well as an experienced investigator.
The use of a rigid EAUS probe can be painful or even impossible
in patients with inflammatory perianal disease due to anal
stenosis. Furthermore, EAUS does not allow the assessment
of pathological changes extending to the gluteal region. MRI
allows the evaluation of the whole pelvic region, however, it
lacks the real time capacity of ultrasound and the high resolution
of high frequency linear ultrasound probes.
     Transcutaneous perineal/perianal ultrasound (PAUS)
represents another method to detect perianal inflammatory
disease which can be performed using regular ultrasound probes
without special patient preparation. Furthermore, it can be used
in patients with anal stenosis. However, despite its methodical
simplicity, PAUS is not yet widely used in the detection of
perianal fistulae and/or abscesses. Several investigators have
applied perineal ultrasound in female patients for diagnosis of
incontinence including postpartum anal sphincter tears[9-15].
These investigations were regularly performed in the lithotomy
position and supplemented or compared with transvaginal or
transrectal ultrasound. Rubens et al.[16] described PAUS as a
valuable tool to image perianal inflammatory disease in their
pictorial essay, while Stewart et al.[17] recently described PAUS
using a combination of transvaginal and transperineal
ultrasound in female and transperineal ultrasound in male
patients to detect perianal fistulas and abscesses. Beside a
linear probe, Parks et al.[18] used a transvaginal probe for the
PAUS to take advantage of its small footprints and they were
able to classify fistulae according to the Parks classification. In
their recent published study Mallouhi et al.[19] showed a
high correlation of perineal ultrasound findings and surgical
examination. However, as Mallouhi et al.[19] pointed out correctly
surgical exploration in some cases, might not allow the detection
of every perianal fistula. Despite the obvious advantages of
perianal/perineal ultrasound no studies exist so far that compared
the effectiveness of PAUS with the established imaging methods
such as MRI and/or EAUS. Therefore, we investigated patients
with clinical signs of perianal fistulae or abscesses using PAUS
and compared the detected pathology with results of MRI scans
of the pelvis as the gold standard. Also, we performed follow-up
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studies in certain patients to monitor the treatment effectiveness.

MATERIALS AND METHODS
Patients were recruited either from the inflammatory bowel disease
outpatient clinic or from the gastroenterology wards of our
institution. Ultrasound examinations were performed in 25
patients (17 females, 8 males) with a mean age of 36.2±2.5 years.
All patients had prediagnosed Crohn’s disease confirmed by
biopsy and presented with complaints suspicious of perianal
disease. No specific preparations of the patients such as
enemas were performed. Either a Toshiba Aplio (3.3 Mhz
[Tissue Harmonic Imaging, THI] and 12 Mhz transducer), a
Toshiba Powervision (6 Mhz and 12 Mhz transducer, Toshiba,
Neuss, Germany) or a Siemens Elegra (3.75 [THI] and 9 Mhz
transducer, Siemens, Erlangen, Germany) was used depending
on availability for the ultrasound examination. Colour Doppler
ultrasound was applicable with all probes. The ultrasound
probe was covered with contact gel, and introduced into a
regular latex examination glove with the fingers of the glove
tied up in knots for hygienic reasons (Figure 1A). For sufficient
contact, contact gel was spread on the outside of the glove
before the examination was performed. PAUS was performed
with the patient in the left lateral position by placing the probe
directly above the anus in the sagittal plane (Figure 1B). For
better orientation, the examination was started with a convex
transducer identifying bladder, rectum and prostate/vagina
(Figure 2). Details and pathological findings were imaged and
further investigated using the linear high resolution probes.
The maximal penetration for good visualisation using linear
transducers was 6 cm. Depending on the specific findings the
probe was turned or shifted in the perianal area. The probe was
placed above any pathological opening. Colour Doppler was
used to distinguish blood vessels from other anechoic/
hypoechoic lesions such as fistulae. All ultrasound examinations
were checked by either J.S.B. or M.J.G. who both held the
highest DEGUM (German society for ultrasound in medicine)
ultrasound certificates (DEGUM III, Seminarleiter). Colour
Doppler ultrasound was applicable with all probes. Fistulae
were catagorized as superficial, intersphincteric, transsphincteric
suprasphincteric, extrasphincteric, recto-vaginal fistulae
and/or abscesses.
       Within a median of 10 d (range 0-75) the patients were also
examined by pelvic MRI. MRI was performed to identify
inflammatory changes, abscess formations and fistulae. A 1.5
Tesla MR scanner (GE Signa Horizon Echospeed, Milwaukee,
Wisconsin) was used. A phased array surface coil was placed
on the pelvis. Transverse and sagittal T1-spin echo (T1SE),
fat-saturated T2-fast spin echo (fsT2FSE) sequences were
applied. Also, transverse and oblique coronal (angulated
adjacent to the anal canal) T2FSE sequences without fat
saturation were applied in order to detect fistulous tracks. Either
respiratory compensation or respiratory trigger was used to
avoid artefacts from respiratory motion. After intravenous
gadolinium administration (0.1 mmol/kg Gd-DTPA, Magnevist,
Schering, Berlin, Germany) transverse and oblique coronal fat-
saturated T1-spin echo (fsT1SEpostGd) sequences were
performed. Raised signal intensity in the T2-weighted images
and an increased uptake of Gd-DTPA served as markers for
active inflammatory changes, whereas low signal intensity
bands distorting normal fibrofatty tissue in both T1 and T2
weighted  images were considered to be fibrous scarring. The
results were reviewed by two radiologists in consensus reading.
The investigators of either method were not aware of the results
generated by the other.
       Results were compared by calculating the kappa coefficient
according to Cohen.

RESULTS
General Images
PAUS was well tolerated in all patients. In cases of subcutaneous
perianal abscesses or significant inflammatory changes, slight
local pain was reported during the examination when pressure
was applied with the ultrasound probe. Two patients who had
a history of significant anal stenosis and repeated surgical anal
dilations were included in the study and evaluated with PAUS,
because endoanal ultrasound could not be performed in these cases.
      A general view was achieved using a regular convex probe
(as listed in the Materials and Methods section) that showed
rectum, bladder, prostate gland and urethra or vagina and uterus
(Figure 2). Small intestinal bowel loops could be shown as well
as pathological pelvic intraabdominal fluid collections.
However, for comprehensive imaging of perianal inflammatory
disease, a high frequency linear probe provided a much more
detailed imaging. The penetration that could be achieved using
a linear transducer (as listed in Materials and Methods) was
sufficient to detect most of the perianal inflammatory changes.
The anal canal presented as an anechoic area (Figure 3A,B).
The external anal sphincter presented with hyperechoic striped
bands while the internal sphincter had a homogenic hypoechoic
texture (Figure 3B).
      Pathological findings were detected in 96% (24/25) of the
patients examined with PAUS. Pathological findings included
entero-cutaneous perianal fistulae, sinus tracts without
cutaneous openings, bifurcated complex perianal fistulae,
perianal or subcutaneous abscesses, rectovaginal fistulae and
inflammatory remnants post perianal abscess.

Fistulas
In 88% (22/25) of patients investigated, fistulae and/or sinus
tracts could be visualized by PAUS. A total of 29 fistulae were
detected. Fistulae and sinus tracks presented as hypo/anechoic
tracks. Figure 3 shows typical PAUS images of entero-
cutaneous perianal fistulae. Regularly small hyperechoic dots
could be detected representing air bubbles within the fistulous
tracks. In 45% (10/22) of the fistulae, it was possible to trace
small hyperechoic dots which would move within the fistulae
and therefore enabling the investigator to detect even minor
fistulous tracks indicating active fistulae.
        MRI confirmed 90% (26/29) fistulae in 91% (20/22) of these
patients. All fistulae detected by MRI were also detected by
PAUS. The kappa coefficient for fistulae was calculated as 0.83
resembling an excellent agreement. In two patients both methods
described incomplete fistulae (sinus tracks with no visible
cutaneous opening). Figure 4 shows a perianal enterocutaneous
fistula imaged by PAUS and MRI.
      As PAUS included inspection of the anoderm, cutaneous
openings of fistulae could easily be detected. In two cases
MRI was not able to confirm perianal fistulae that were detected
by PAUS. However, discharge from a cutaneous opening proved
the presence of a perianal fistula in both of these cases, which
could be visualized with PAUS. Both of these fistulae were
short intersphincteric fistulae of type 1 according to the Parks
classification[18]. In one of these cases the fistula described in
PAUS could be detected in a repeat MRI performed using a
vaginal tampon for better anatomical differentiation. However,
the investigators were aware of the findings made in the PAUS
in this second examination.
       Follow-up PAUS investigations were performed in 8 of the
25 patients. Improvement under therapy was noted in 4 cases,
no change in 2 cases and progressive disease in 2 patients.
The sonographical improvement was consistent with clinical
findings. In one case follow-up MRI was performed confirming
the PAUS findings as both imaging methods described an
abscess within the fistulous track.



Figure 1  A regular latex examination glove filled with ultra-
sound contact gel was used to cover the probes for hygienic
reasons (A). The examinations were performed in the left lat-
eral position with the probe placed above the anus (B).

Figure 2  A general overview over perianal anatomy and pa-
thology can be obtained using a regular convex 3.5 Mhz probe.

Figure 3  Perianal imaging of entero-cutaneous fistulae using a
10 MHz ultrasound probe. Hyperechoic dots resemble air
bubbles within the fistulous track. The rectum represents as
hypo- anechoic structure. External and internal anal sphincter
can be distinguished.

Recto-vaginal fistulae
PAUS was able to visualize rectovaginal fistulae in 3 cases.

MRI confirmed recto-vaginal fistulae in two of the three cases.
In the remaining case MRI showed a fistula from the sigmoid
colon to the vagina, in contrast, PAUS described a recto-vaginal
fistula. While gynaecological examination did not confirm the
presence of any fistula, drainage of blue stain into the vagina
after the introduction of a methylene blue soaked swab into the
rectum finally proved the presence of a recto-vaginal fistula as
was described by PAUS. The sigmoid-vaginal fistula was not
detected in the PAUS examination.

Figure 4  Enterocutaneous fistula detected with PAUS (A) was
confirmed using MRI (oblique coronary T2-FSE sequence with-
out fat saturation) (B).

Figure 5  Typical appearance of a pararectal abscess, dorsal of
the rectum. Furthermore a sinus track could be detected that
perforated the external sphincter and ceased in multiple small
sinus tracks that did not have a cutaneous opening.

Abscesses
Perianal fluid collections/abscesses were detected by PAUS in
28% (7/25) of the patients. Abscesses presented as oval shaped
hypo- to anechoic masses which were demarcated off the regular
tissue by a hypoechoic seam (Figure 5). In 5 cases a direct
association of a fistulous and/or sinus track to the abscess
formation could be demonstrated. Figure 5 shows a perianal
sonographic scan of a male patient that presented to our
outpatient clinic with severe perianal discomfort. While inspection
and digital examination of the anus were inconspicuous, the
transcutaneous perianal ultrasound examination revealed
hypoechoic fluid collections dorsal of the rectum in this
patient. The abscess shown in Figure 5 had a fistulous track
connecting the rectum and a complex intrasphincteric fistulous
system. In 6 cases fluid collections could be confirmed using
MRI, and no fluid collection detected in MRI was missed by
PAUS. In one case MRI could not confirm a fluid collection.
However the two examinations were performed at an interval
of 23 d. The smallest abscess detected in PAUS measured
14 mm×12 mm× 8 mm. In three of the cases with significant,
drainable abscesses examination under anaesthesia (EUA) could
confirm PAUS/MRI findings.
       Figure 6 shows an example of a perianal abscess as imaged
by PAUS and MRI. Clinical inspection of the anal region did
not show any abnormalities in this patient. However anal
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discharge upon digital examination was observed and further
imaging was initiated. Both PAUS and MRI showed a significant
fluid collection with a diameter of approximately 4.5 cm. In
contrast to MRI, PAUS detected a fistulous connection to the
rectum. In addition to the abscess, a sinus track was detected
that emanated from the abscess, and ended within the gluteal
fat. The sinus tract could clearly be visualized by both methods
(Figure 6). Interestingly, EUA failed to reproduce the pathological
findings in the first place and had to be repeated to confirm the
PAUS/MRI findings and to achieve appropriate drainage of
the abscess. In Figure 7 a small subcutaneous abscess was
imaged by PAUS and MRI. Both methods were able to show an
active fistulous track reaching from the rectum to the
subcutaneous fluid collection.

Figure 6  PAUS (A+B) and MRI (C+D) imaging (coronary fat-
saturated T1-SE sequence after gadolinium administration) of
a perianal abscess. In contrast to MRI, PAUS was able to clearly
identify a connection between the rectum and the abscess
(A+C). Both methods could identify a sinus track that began
within the abscess and ended in the gluteal fat (B+D). A scale
(cm) is shown on the left side of the PAUS images for orientation.

Figure 7  Comparison of PAUS (A) and MRI (B) imaging
(transverse T1-SE sequence) of a subcutaneous abscess. A small
fistula from the rectum to the abscess could be detected with
PAUS and MRI.

DISCUSSION
In this study we investigated the feasibility of transcutaneous
PAUS for the evaluation of perianal inflammatory disorders in
patients with Crohn´s disease.
      We showed that perianal fistulae, complex fistulous systems
as well as perianal abscesses could be detected with high sensitivity
using PAUS. The results were comparable to pelvic MRI that

currently represents in combination with EAUS, the gold
standard for the imaging of perianal inflammatory disease.
However, PAUS still has certain limitations when performed in
the left lateral position compared to EAUS and MRI. The
localization of fistulae within the sphincter apparatus is important
when surgical interventions are indicated. While imaging of
the internal anal sphincter is difficult using PAUS, the external
sphincter can be clearly distinguished due to its hyperechoic
striped appearance. In terms of impact on treatment, the definite
description of the anatomical relationship of pathological
changes to the external anal sphincter according to the Parks
classification is most important[18]. Still, accurate localization of
pathological changes to the internal/external sphincter requires
an experienced investigator.
       Despite the limitations stated above, we believe that PAUS
has several advantages compared to EAUS and MRI. PAUS is
as effective as MRI in the detection of perianal fistulae, but the
detection of air bubbles within a fistulous track can clearly
indicate active fistulae. Real time imaging in sonography is an
advantage that can be helpful in detecting possible connection
to the rectal lumen. In two cases investigated by MRI and
PAUS, MRI was not able to detect a short perianal fistulae, while
the cutaneous openings of the fistulae were obvious on clinical
inspection. While EAUS is limited to pathological changes
associated to the rectal lumen, perianal ultrasound can be used
to identify fistulous tracks in the gluteal region. PAUS therefore
combines the high resolution and real time capabilities of EAUS
and the panoramic view generated by MRI.
      The presence of perianal abscesses is an important condition
for surgical interventions in patients with perianal Crohn´s
disease. Abscesses were detected by PAUS with the same
sensitivity as by MRI. PAUS therefore is a valuable tool in the
screening for perianal disease. Especially when immediate action
is necessary and sophisticated diagnostic imaging could delay
diagnosis due to limited availability, PAUS might be a feasible
alternative to EAUS and MRI. For example, we were able to
detect perianal abscesses in two patients that presented with
severe perianal discomfort using PAUS. These patients did not
have a history of perianal inflammatory disease and neither
inspection of the anus nor digital rectal examination revealed
pathological findings. These two patients underwent immediate
surgical drainage of their abscesses without further imaging
and therefore had to be excluded from this study. Vice versa a
perianal abscess was suspected in a patient that presented
with a painful perianal swelling with typical redness and
induration. An abscess was ruled out using PAUS and the
patient was spared a surgical intervention and had complete
remission of symptoms. Again no further imaging was performed
in this patient. In the future, a mobile application of PAUS in
the operating room to guide drainage operations is conceivable.
This, however, has not been tested in this study yet.
      With more advanced imaging techniques in medicine, the
costs of diagnosis and treatment have become a serious and
important issue. Especially in chronic diseases, such as Crohn´s
disease which require regular examination for follow-up and
treatment-evaluation alternative, easily available methods to
EAUS and MRI as rather expensive diagnostic tools are more
than welcome. We believe that PAUS represents such an
alternative for it can be performed with regular ultrasound
probes and is therefore widely available. It is fast and does not
require special patient preparations such as enemas or injection
of contrast agents. Basically it can be performed in any
outpatient radiology or internal medicine practice. Depending
on on-site experience additional imaging of perianal disease
with EAUS or MRI might be necessary. However, after initial
comparison with the established methods, follow-up can easily
be performed with PAUS alone. In follow-up studies the
application of more sophisticated imaging methods such as

2862              ISSN 1007-9327    CN 14-1219/ R       World J Gastroenterol   October 1, 2004   Volume 10   Number 19

Abscess

Fistula
A C

PAUS MRI

Abscess

PAUS MRI

Sinus Track

Rectum
Sinus Track

Rectum

B D

A B

Subcutaneous Abscess

PAUS MRI



EAUS or MRI would then be limited to investigate significant
clinical changes not detectable by the transcutaneous
approach.
     In general PAUS was well tolerated by our patients. As a
matter of fact one of the reasons to perform this study was that
several patients refused diagnosis with EAUS. As perianal
inflammatory disease can result in fibrosis and consecutive
anal stenosis, EAUS might not be applicable at all in some
patients.
     The use of contrast agents such as hydrogen peroxide or
Levovist might improve the imaging quality of perianal
ultrasound[20-23]. However, the main goal of this study was to
determine whether a simple alternative approach was helpful in
the imaging of perianal disorders.
     We would like to encourage the readers of this article who
perform EAUS to employ PAUS using regular ultrasound
probes. Since PAUS has been established in our department,
the use of EAUS for inflammatory disease has been drastically
reduced and is now limited to very few cases that can not be
clarified with PAUS and/or MRI.
      In conclusion, PAUS represents a sensitive, non-invasive
tool that can be used for initial screening and follow-up in the
detection of perianal inflammatory disease.
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