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Abstract

Objectives: The present study aimed to investigate the efficacy of the ultrasound-guided wire localization of the anal tract and
sphincter muscle complex in the patients with imperforate anus.
Methods: This study was conducted on 20 patients (4 females and 16 males) with imperforate anus referring to the Doctor Sheikh
and Akbar Pediatric Hospitals, Mashhad, Iran, between2016 and 2017. The trans-perineal ultrasonography was performed under
general anesthesia to identify the location and direction of the anal tract, which was checked by a muscle stimulator. Then, the
localization needle was inserted in the center of the anal pit and anal sphincter muscle complex until it reached the rectal pouch.
Eventually, by using the wire as a guide, the rectum was brought to the middle of the sphincter complex through the minimally
invasive pull-through procedure.
Results: The anal sphincter muscle complex (concentric hypoechoic muscle) could be seen in all patients with the thickness of 1.8 -
3.6 mm and mean of 2.6 mm. The anal pit (the multi-layer view) was visualized in all patients, except in two cases with clinically low-
type imperforate anus. Muscle stimulator findings showed that the wire was located in the middle of the sphincter muscle complex
in all patients. Mean localization time was 38 min.
Conclusions: The ultra sound-guided wire localization of the anal tract facilitated the implementation of a less invasive and
anatomically corrected rectal pull-through operation in patients with imperforate anus.
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1. Background

Imperforations is one of the anorectal malformations
characterized by abnormal development of anus and rec-
tum. This defect is divided into high and low types. In
the high type, the rectal end is above the sphincter mus-
cle, while in the low type; the rectal end enters into the
sphincter muscle complex and passes partially or com-
pletely through it (1).

The achievement of fecal continence is the most impor-
tant goal in the surgical treatment of the patients with im-
perforate anus. This objective is accomplished by the diag-
nosis of the correct position of sphincter complex muscles
followed by fixing an orectum to the sphincter complex (2).
Various surgical procedures are applied to pull the rectum
through the center of anal sphincter.

The posterior sagittal anorectoplasty (pull-through

procedure) is the most common operation, which has the
sufficient ability to improve the surgical visualization of
the muscle complex (3). Although this method allows the
accurate placement of the rectum, it requires a large inci-
sion and a complete division of the sphincter complex that
probably hurts and weakens the muscle (4, 5).

The laparoscopic-assisted an orectoplasty is a new and
more advanced surgical technique performed with or
without the use of preoperative magnetic resonance imag-
ing (MRI) for the diagnosis of the type and position of
anorectal malformation. The limitation of this technique
is its unreliable proper anatomic placement, which is due
to the curved non-linear pathway of the sphincter muscles
(3, 4, 6, 7).

Recently, fewstudies have investigated the use of MRI-
guided laparoscopic-assisted an orectoplasty for the detec-
tion of sphincter complex, an altract localization, and sur-
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gical guidance during the surgery (4-6). In this method,
first, the sphincter complex is carefully mapped using an
operative MRI suite. Then, with MRI guidance, a needle
is precisely penetrated into the center of the sphincter
complex. Ultimately, a less invasive laparoscopic operatio-
nis performed through the needle guide, and the rectu-
mis pulled through the center of the sphincter complex
without weakening the muscles that are required for con-
tinence (4-6).

Although this minimally invasive technique results in
placing rectum through center of the sphincter, it has its
own drawbacks, such as expensiveness and unavailability
in all pediatric surgery centers. In our hospital, we used
pre-surgical hook wire localization according to the ul-
trasound landmarks of the anal pit and sphincter muscle
complex as operation guidance for rectal pull. The aim of
this study was to present our experience in the applica-
tion of ultrasonography images to guide a wire localiza-
tion of the anal tract and sphincter muscle complex in the
patients with imperforate anus.

2. Methods

This descriptive cross-sectional study was conducted
on 20neonateswith imperforate anus (4 females and and 16
males) within the age range of 2 days to 12 weeks referred to
the Doctor Sheikh and Akbar Pediatric Hospitals, Mashhad,
Iran, during 2016 - 2017. The present study was approved
and granted by the Institutional Review Board and ethic
committee of the Mashhad University of Medical Sciences,
Mashhad, Iran (Ir.mums.fm.rec.1386.131) and Thai Clinical
Trials Registry (TCTR20171213001). Informed consent was
obtained from the neonates’ parents.

Out of the 20 participants, 13patientshad previous
colostomy at the age of two days. Among the other seven
neonates, one case had recto-vestibular fistula, and six sub-
jects were suspicious of low types of imperforate anus. Un-
der general anesthesia, the children were placed in litho-
tomy position, and Foley catheter was passed from the dis-
tal limb of colostomy into the rectum. The balloon was in-
flated, retracted backward, and then fixed.

For the better visualization of the rectal pouch, the dis-
tal pouch was filled with normal saline via the stoma. After
prep and drape, the trans-perineal ultrasonography was
performed by an expert pediatric radiologist. Sterile gel
and betadine were applied for appropriate ultrasonic win-
dow. The ultrasound device used in this study was Sono Site
Model S Nerve (Sono Site, Inc., USA) with a 12 MHz linear su-
perficial probe.

At first, the exact sonographic examination of the per-
ineal area was performed in sagittal and coronal planes
to detect the position and state of the anal pit, sphincter

complex, and internal fistula, location and direction of the
anal tract through the middle of anal pit, and type of im-
perforate anus (Figure 1). The anal pit was detected as a
multi-layered structure that was exactly similar to gut sig-
nature. The anal pit was only visualized in the coronal
plane as a peripheral hypoechoic layer with two central
parallel echogenic lines.

The anal sphincter complex was also visible in the coro-
nal plane as a circular muscular tissue in the depth of the
subcutaneous perineal area. Internal fistulas can be iden-
tified by changing the rout of the echogenic linear tract of
the rectum toward urethra or vagina. The location and di-
rection of the anal tract through the center of the anal pit
and sphincter muscle complex were variable and different
in terms of the shortest line between the rectal pouch and
the surface of the skin. This path was mostly oblique and
non-straight.

After the exact perception of perineal anatomy and
anal route, the pediatric surgeon checked the proper lo-
cation of the sphincter with a muscle stimulator. Then,
in the coronal view, the needle of wire localization was in-
serted in the center of the anal pit. The localization was per-
formed using the TSK breast localization needle (20 G, 100
mm). The needle was propelled to the anal tract (i.e., the
trace of anal pit center to the muscle sphincter center) with
continuous switching in coronal and sagittal views, until it
reached the rectal pouch (Figures 2 and 3).

If the proper localization of the needle in the middle of
the anal tract, especially the center of the sphincter mus-
cle complex, wasa chieved, the needle was withdrawn, and
the hook of wire tip remained and was fixed in the rec-
tal pouch, so the wire localization was complete. For bet-
ter operational planning, the distance between the rectal
pouch and the surface of the skin in the wire pathway (i.e.,
anal tract) and between the place of wire insertion inside
the rectal pouch and the site of internal fistula were mea-
sured and documented in a sagittal view.

Subsequently, the pediatric surgeon rechecked the
proper location of the wire with a muscle stimulator. After
insuring the exact localization, the anal tract was precisely
opened through the center of the sphincter complex with
dilatators using the wire as a guide. Eventually, the rectum
was placed through the center of the sphincter complex,
and a less invasive pull-through operation was performed.

3. Results

Out of the 20 patients,14 cases had high and 6 cases low
type imperforate anus. The anal sphincter muscle complex
was observed in all patients, although in two patients with
recto vesical fistula, the muscle sphincter was not com-
pletely hypoechoic and its differentiation from is chiop-
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Figure 1. Coronal ultrasound images of anal tract in imperforate anus, A) a low type case: echogenic wrinkled mucus in the middle of hypoechoic muscular sphincter, B)
another low type case: a part of rectum enters to the proximal part of sphincter complex, C) a high type case: eccentric anal pit and contracted muscle sphincter without
visualization of rectal mucus

Figure 2. A, B) Technical images of ultrasound-guided localization of anal tract: usage of coronal and sagittal views for the anatomical detection of anal tract and application
of muscle stimulator for matching anatomical and physiological anal complex muscle sphincter, C) final check of wire location in the center of anal tract

ubic fat was hard. Fiber alignment and usage of muscle
stimulator we are completely helpful.The muscle complex
thickness was 1.8-3.6 mm with a mean of 2.6 mm, which
was occasionally asymmetric. The anal pit was observed in
all patients, except in two cases with clinically low type of
imperforate anus and recto-vestibular or recto-perineal fis-
tula. The alignment of the middle of the anal pit with the
center of the sphincter muscle complex was eccentric or
concentric; nevertheless, it was mostly no-straight and had
a curved pathway.

The distance between the rectal pouch and the surface
of the skin via the anal sphincter pathor the length of anal
tract was within 11 - 28 mm.

In all patients but two, anal pit had a concentric figure

and the external coronal diameter of anal pit was 2.3 - 8 mm
(with the maximum of 5 mm in high and 8 mm in low-type
malformation). Ina female patient with cloacal anomaly
and in one male patient with high type malformation, anal
pit was of a band like configuration and its sagittal diam-
eter was longer than coronal diameter, more than 10 mm
on sagittal plan. Localization of anal pit in these patients
with ultrasound alone was difficult and we had to use mus-
cle stimulator. Only in one patient with low type malfor-
mation, anal pit was double in coronal plan. All patients
had one type of fistula, except for two cases with Down syn-
drome.

In the patient with recto-vestibular fistula, the anal
sphincter complex was pushed back toward the coccygeal
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Figure 3. Coronal views of ultrasound-guided localization of anal tract, the arrows show A) echogenic tip of needle in anal pit and B) center of sphincter muscle complex, C)
sagittal view of needle length in the middle of hypoechoic anal tract

tip probably due to fecal material pressure. Based on the
intra-operation muscle stimulator findings, location of the
wire was in the center of the sphincter muscle complex in
all patients. The localization time was between 20 (inlow
type) and 90 min (in high type) with the mean time of 38
min. The operation lasted 20 - 58 min (mean: 38 min). In
one patient, the wire localization was performed for asec-
ond time toselect a better route.

4. Discussion

In imperforateanus patients, post-surgery fecal con-
tinence depends mostly on the exact identification of
sphincter muscle complex and anal reconstruction. The
reare some articles investigating the role of MRI in the de-
termination of the type and level of anorectal malforma-
tion, which can be helpful in the pre-operative planning
(1). The post-operative MRI aids in evaluating surgical out-
come and the passage of pulled-through bowel from the
center of the sphincter complex (2, 3).

Until now, the sonography was mainly used to indi-
rectly determine the level of disorder based on the distance
of the perineal skin surface to the rectal pouch and the ex-
istence of internal fistula (7-10). Our results demonstrated
that the visualization of the anal sphincter complex and
rectal pouch by sonography could facilitate the diagnosis
of the exact level of malformation. The majority of our pa-
tients had high-type imperforate anus.

Reviewing the literature, we found only one study
that investigated the differentiation of high type of this
anomaly with its low type by the detection of the rectal pas-
sage from muscle with a different approach (11). We had

two patients presented with constipation diagnosed with
imperforate anus along with recto-vestibular and rectoper-
ineal fistula in the clinical examination.

Conventionally, the patients with imperforate anus
and recto-perineal fistula are categorized as low-type. In
this patient, the distance of the rectal pouch to the skin
was 9 mm based on the findings of the routine perineal ul-
trasonography, which categorized the patient in low-type
malformation. However, further exact ultrasound exam-
ination in this patient revealed that she had a high-type
malformation since the sphincter complex was pushed
backward to the near of coccyx probably due to fecal reten-
tion.

The condition of this case revealed that the distance be-
tween the rectal pouch and skin without paying attention
to the sphincter muscle was unreliable and could make a
serious pitfall and complications. This case indicated the
importance of preoperative imaging even in the clinically
low-type defects as emphasized in some studies (12, 13).

Our findings demonstrated that while the ultrasound
facilitated the visualization of the sphincter muscle com-
plex in all patients, the anal pit visualization was possi-
ble in most of the patients. This visualization was help-
ful in the preoperative localization of the anal tract and
the selection of less invasive surgical approach (i.e. pull-
through operation) resulting in better future fecal conti-
nence. Muscle stimulator findings were correlated with
sonographic findings regarding the place of sphincter
muscle.

In addition, according to the intra-operation muscle
stimulator findings, the location of wire was in the cen-
ter of the sphincter muscle complex in all patients. In the
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ultrasound-guided wire localization, the rectum passes ac-
curately through the center of the sphincter complex with-
out the incision of muscle tissues, which was performed
in the conventional routine surgeries. This ultrasound-
guided method is less time consuming than the MRI-
guided method (38min versus 96 min) (5).

In the present study, the anal pit could not be visual-
ized in two patients with superficial perineal fistula. Sagit-
tal band-like configuration and double tract were other
types of anal pit. Moreover, two patients with Down syn-
drome had no internal fistula. Regarding this and given
the parasagittal position and eccentric alignment of the
middle of the anal pit to the center of the muscle complex,
it is essential to conduct more embryologic investigations
that can explain the pathophysiology of this anomaly.

This technique has some priorities over the MRI-
guided methods, the most important of which are avail-
ability, simplicity for learning and practice, time- and cost-
effectiveness, as well as fixation of hook wire in the rectal
pouch. Nevertheless, it should be noted that the anal pit
and sphincter complex were more easily visible in the coro-
nal view than in the routine sagittal view. This was a prelim-
inary cross-sectional short time study and the patients will
be followed up after surgery fora long time regarding com-
plications and results in order to compare the outcome
of this method with routine surgical approaches without
ultrasound guide. The MRI and ultrasound correlational
studies or postoperative evaluations with MRI may provide
more reliable findings in this regard. Furthermore, per-
forming studies entailing patient follow-up would demon-
strate the functional efficacy of this therapeutic approach.

4. Conclusions

In the imperforate anus patients, given the multi-layer
view of the anal pit and muscular bulk of anal sphincter
complex, the ultrasound-guided wire localization of the
anal tract helps to perform a less invasiveandan atomically
correct rectal pull-through operation.
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