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Discussion
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1. Introduction

The exact anus reconstruction from the middle of the
sphincter complex is critical in patients with imperforated
anus for continence preservation. In this regard, we de-
signed a study with the purpose to investigate the ability
of ultrasound in detecting the sphincter muscle complex
in children with imperforated anus. This study entitled:
“Preoperative Trans-Perineal Sonographic Findings in Chil-
dren with Imperforated Anus for Detection of Anal Sphinc-
ter Muscle Complex and the Anal Canal Pathway: A Pilot
Study” by Alamdaran et al. (1) was published in the Iran J
Radiol. 2018; 15 (3). In this study, transperineal ultrasound
findings were correlated with muscle stimulator and intra-
operative findings in 25 patients. We hereby add this com-
mentary to it.

2. Argument

As we noted, we have completed the study entitled
“Preoperative Trans-Perineal Sonographic Findings in Chil-
dren with Imperforate Anus for Detection of Anal Sphinc-
ter Muscle Complex and the Anal Canal Pathway: A Pilot
Study” by Alamdaran et al. (1) published in the Iran J Radiol.
2018; 15 (3).

The exact anus reconstruction from the middle of the
sphincter complex is critical in patients with imperforated
anus for continence preservation. We designed this study

to investigate the ability of ultrasound in identifying anal
sphincter muscle complex in infants with Imperforated
anus.

This cross-sectional study was performed at Mashhad
University of Medical Sciences from 2016 to 2018, after ap-
proval by Ethic Committee of university and obtaining in-
formed consent from the parents. Twenty-five patients (2
days until 12 week age, 22 boys and three girls) with im-
perforated anus were selected, of whom 21 had previous
colostomy and four cases were newborn. Pre-operative
transperineal ultrasound (SonoSite Model S-Nerve with a 12
MHz linear probe) was performed in lithotomy position in
both sagittal and coronal planes. For better visualization
of the rectal pouch, a Foley catheter was fixed inside the dis-
tal limb of colostomy and normal saline was injected in the
rectum. Then, ultrasound findings were correlated with
distal colostogram (Figure 1), muscle stimulator and intra-
operative findings. Only four cases of our patients were the
low type and the others were the high type.

2.1. Ultrasound Findings

The new ultrasound findings in this study that have
not been mentioned in other studies include (1) concen-
tric multi-layered structures in the subcutaneous tissues
(probably anal pit); (2) concentric multi-layered structures
in the deep pelvic floor (probably anal sphincter complex);
(3) difference in distance of rectal pouch and the surface of
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Figure 1. Distal colostogram view of patients; A, High type of IA without fistula; B, Low type of IA without fistula; C, High type of IA with bladder neck fistula; D, High type of IA
with recto-bulbar fistula.

skin through probably anal pit and anal sphincter complex
pathway with the shortest distant; (4) the ability of sonog-
raphy to differentiate different types of internal fistula.

1) The concentric multi-layered structures in the subcu-
taneous and deep pelvic floor have gut signature appear-
ance. These two concentric multi-layered structures were
mainly visible in the coronal view and may not be seen in
the sagittal plane (Figure 2).

Superficial structure (probably anal pit) has a trans-
verse diameter of 1.8 - 10 mm (mean = 4 mm) and a depth of
4 - 10 mm (mean = 5.4 mm). This structure was mainly seen
in the coronal plane and it is invisible in 16% (4 of 25) of the
patients. The muscle stimulator and intra-operative find-
ings show that it was correlated with the superficial part
(striated) of muscle complex sphincter. This finding may
have a prognostic value for continence.

The deep concentric multi-layered structure was seen
in all patients with the mean thickness of 8.1 mm (range,
3.2 - 13 mm) and occasionally asymmetric and eccentric.
It could be related to the smooth part of muscle com-
plex sphincter or levator ani muscle that needs future re-
searches.

2) The alignment of the center of these two concen-
tric multi-layered structures in the subcutaneous and deep
pelvic floor is straight or curved, and occasionally not
aligned.

3) The mean of the shortest measurable distance be-
tween the rectal pouch and the surface of the skin was 13.6
mm (range, 2.5 -28 mm) and probably through anal sphinc-
ter complex pathway it was 16.5 mm (range, 3 - 28 mm) with
0-9 mm difference (Figure 3A).

4) Ultrasound not only detects internal fistula in all

patients (2, 3), but also differentiates its subtypes [bulbar
(6), bladder neck (4), mid-prostatic (4), perineal (2), recto-
membranous (1) and vestibular] in the sagittal plane es-
pecially after saline infusion through distal colostomy; (1)
(Figure 3B-D). Fistula was not seen in seven cases. The
limitation of ultrasound was the exact differentiation of
the three mid-prostatic, perineal and recto-membranous
types from each other.

5) Fistula was not seen in seven cases. The limitation
of ultrasound was the exact differentiation of the three
mid-prostatic, perineal and recto-membranous types from
each other.

2.2. The Diagnostic Pitfalls

However, in spite of the mentioned points, we found
four sonographic diagnostic pitfalls in these patients:

1) Iso-echogenicity of the muscle sphincter complex
with perineal fat in the new born: Although in the adult,
hypoechoic muscles are completely differentiable from
echogenic fat, in the infant, iso-echogenicity of the mus-
cle sphincter complex with perineal fat is problematic and
questionable. In addition, decreasing resolution of ultra-
sound images with the increase in depth cause poor visu-
alization of the deep muscle sphincter. Therefore, differen-
tiation of the muscle complex sphincter from other tissues
is difficult by ultrasound, especially in high type (Figure 3A
and B).

2) Similarity of muscle sphincter complex with ectopic
rectal pouch in perinea: Ectopic rectal pouch of the high
type IA with perineal fistula mimic the gut signature ap-
pearance of concentric multi-layered structures and may
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Figure 2. The appearance and pitfalls of two concentric multi-layered structures; A, Isoechoic deep muscle sphincter with perineal fat; B, Poor visualization of deep muscle
sphincter complex in the high type of imperforate anus; C and D, Similarity of low type of imperforate anus (C) with ectopic rectal pouch of the high type IA with perineal
fistula (D) that mimic the low type of imperforate anus. The anal pit is demarcated with black arrows and the deep muscle sphincter is demarcated with white arrows.

Figure 3. This image shows the difference between the rectal pouch and the surface of the skin through the anal sphincter complex pathway with the shortest distance (A).
Different types of internal fistula; rectovestibular (B), rectoperineal (C), rectobulbar (D) during saline infusion.

be wrongly mistaken with the low type of anomaly (Figure
3C and D).

3) Various cut offs for distance between rectal pouch
and the surface of skin: In literature, there are some diag-
nostic cut off overlaps from 5 mm until 25 mm to deter-
mine the level of anorectal malformations (low and high).
In addition, our results show the measurement method
(the shortest or through anal sphincter complex pathway)
is associated with different distances (2-4).

4) The surgical distance is longer than the ultrasound
distance: the mean distance between the rectal pouch and
the surface of the skin was 16.8±0.8 in ultrasound and 29.1
mm in surgery with significant difference (P = 0.001). Pres-
sure of ultrasound probe or saline infusion through dis-
tal colostomy causes underestimation of distance between
rectal pouch and the surface of skin.

Overall, although these ultrasound findings could help
to determine the level and type of disorder in order to plan
preoperatively and select the less invasive surgical tech-
nique, and even maybe image guided surgery (5), it has the

number of diagnostic pitfalls that could lead to serious di-
agnostic errors.

Today, ultrasound is the most available diagnostic
modality, but there are limited numbers of research that
have been performed to determine the level of anorectal
malformations. For better understanding of these sono-
graphic findings and anatomic correlations, further re-
search, especially sonographic - anatomic correlation dur-
ing surgery is necessary.

3. Conclusion

Trans-perineal ultrasound in imperforated anus can
diagnose internal fistula and all types of it especially af-
ter saline infusion through distal colostomy. This resolves
the need to perform distal colostomy. However, it has a
number of diagnostic pitfalls especially in determining
the deep muscle sphincter complex.
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