
 

1 
 

Dear Colleagues,  

The February issue of the Journal of Pediatric Surgery published a letter from 

Andrea Bischoff, Luis de La Torre and Alberto Peña [1], which analyzes the 

article by Zhan et al.: “Comparative effectiveness of imaging modalities for 

preoperative assessment of anorectal malformation in the pediatric population” 

[2].  A broad discussion of the important problems of colorectal surgery is a new 

and essential endeavor to which I am pleased to join. 

 Dr. Bischoff et al touched on 8 important aspects, and I will follow their 

example. 

            1. Why technique described in 1930 by Wangesteen and Rice that is no 

longer used? The purpose of this diagnostic method in newborns was to detect 

the penetration of gas from the rectum below the pubococcygeal line and its 

approach to the perineum. Such penetration was believed to indicate the presence 

of an anal canal, which had to be preserved during the operation. 

The authors of this method suggested that the gas is lighter than meconium and 

therefore, in a head-down position, it is easier for it to enter the anal canal. 

  A) The authors did not consider that movement in the colon occurs because of 

peristalsis.  That is why feces and gas from the splenic angle descend into the 

rectum. So, the head down position didn't make any sense. 

  B) They did not consider that the anal canal is in a closed state most of the time. 

In order for it to open in the rectum, a certain threshold pressure must be created, 

which leads to a reflex contraction of the levator layers. One end of the Levator 

ani muscle fibers are attached to the longitudinal muscles of the anal canal almost 

along its entire circumference, and the other end to the posterior and lateral 

surfaces of the pelvis. Therefore, during the contraction of the Levators, the anal 

canal opens wide, allowing the contents of the rectum to pass without resistance. 

The feces are introduced into the anal canal by a strong peristaltic contraction of 
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the rectum. These reflexes are probably mediated by the pudendal nerve and 

subserved by the sacral spinal cord segments S1-S4 [3, 4]. 

    С) The method proposed by Peña et al. (X-ray, cross-table lateral film) (Figure 

1.a) has a slight advantage. The position of the body leads to the depression of 

the abdominal wall (arrow) and increases the rectal pressure, thereby increasing 

the likelihood of provoking the threshold pressure of defecation. An important 

element is that the X-ray is taken no earlier than 24-30 hours after birth. By this 

time, there is usually enough gas and meconium in the rectum to trigger a  reflex 

defecation. 

D) However, a feature of the defecation reflex is its short duration. After the 

opening of the anal canal and the penetration of gas into it, the rectal pressure 

decreases below the threshold level and the contracted anal canal pushes gas and 

meconium into the rectum. Therefore, the fixation on the radiograph of the anal 

canal opening is an accidental success. 

E) Figure 1b-c shows the process of opening the anal canal under the influence 

of abdominal compression during fluoroscopy [5]. 

  

 Рисунок 1. (a) X-ray, cross-table lateral film. There is an open anal canal 
between the p-c line and the tip of the clamp, which is near the anal dimple. The 
arrow shows the concavity of the abdominal wall because of pressure. (b-c) The 
process of opening the anal canal during abdominal compression. 
 
  In addition to finding the anal canal, this study clarifies the following situations. 

If gas disappears during abdominal compression, then there is a fistula. If the gas 

does not disappear during the opening of the anal canal and does not decrease in 
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volume, then there is no functioning fistula. If gas is found in the urinary tract, 

then there is a functioning urinary fistula. 

    2. Bischoff et al argue that “Ninety percent of cases of anorectal 

malformations have the distal rectum surrounded by a striated sphincter 

mechanism” [1]. In scientific research, it is necessary to use common names. 

  A. The rectum is located above the pelvic floor and there are no muscles around 

it. This anatomical fact cannot be disputed. 

  B. The role of the striated sphincters is played by the external anal sphincter 

(EAS) and the puborectal muscle (PRM). The smooth muscle internal anal 

sphincter (IAS) plays a large role in stool retention. Levator plates are involved 

in the defecation reflex. 

  C. The end section of the intestine, which is surrounded by muscles, is called 

the anal canal. Thus, the phrase “Ninety percent of cases of anorectal 

malformations have the distal rectum surrounded by a striated sphincter 

mechanism” should be read like this: Ninety percent of cases of anorectal 

malformations have the anal canal. 

  3. Bischoff et al state that “the correct study (for opening the anal canal) is 

called“high pressure distal colostogram ”. The authors mistakenly call the 

pressure under which the contrast agent is injected hydrostatic. The hydrostatic 

pressure is determined by the height of the column in the injection system. It is 

controlled and therefore safe. The injection of a contrast agent from a syringe 

creates hydrodynamic pressure, which is uncontrollable and therefore dangerous. 

High hydrodynamic pressure in the rectum overcomes the resistance of the 

sphincters, which leads to mechanical stretching of the anal canal. Unlike reflex 

opening, mechanical stretching leads to a permanent opening of the anal canal. 

Since intestinal ruptures are described, surgeons prefer not to take risks, which 

leads to a sharp decrease in the diagnosis of low-type defects. It is well known 

that a technically incorrect done high-pressure distal colostogram will yield the 



 

4 
 

wrong diagnosis [1]. Thus, the high-pressure distal colostogram, firstly, is a 

dangerous procedure, and, secondly, it is not entirely accurate. 

     4. I agree with Bischoff et al that patients with recto-perineal fistula and 

rectovestibular fistula do not require any imaging techniques to locate the fistula 

because it can be seen on physical examination. It must be added that they always 

have a functioning anal canal. Before surgery, it is fundamentally important to 

determine the width of the rectum and the length of the anal canal in order to find 

out if they already have a megalactum, and if there is damage to the puborectalis 

muscle (descending perineum syndrome) [6]. 

     5. Like Bischoff et al, I noticed that in the article Zhan et al, the incidence 

of anorectal malformation without fistula is 16% higher than in any other series 

in the literature. I think this is because the authors did not apply high pressure. 

But three questions arise. 1) Is it necessary to create such a high pressure, which 

never occurs under physiological conditions? 2)  Is it necessary to cut off the 

internal anal sphincter from the urethra if the anastomosis between the organs 

does not function? 3) Do need to remove the internal anal sphincter, which is 

mistakenly called a fistula or rectal pouch? 

      6. Now we come to the most important question in the science of ARM. 

Bischoff et al insist that "By definition, patients with anorectal malformation do 

not have an anal canal." 

   From the article by Bischoff et al, it can be seen that in 90% of patients with 

ARM caudal to the pubococcygeal line, i.e. below the rectum there is an intestinal 

segment, which: 1) at rest is in a closed state as a result of contraction of the pelvic 

floor muscles, preventing leakage of the rectal content; 2) in response to high 

pressure in the rectum, it opens up to the width of the rectum. 

   We know from the literature that the length of this segment is equal to the length 

of the anal canal. Manometric examination reveals normal basal pressure and a 
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positive anorectal reflex. This means that in response to an increase in pressure 

in the rectum, the IAS relaxes, and the EAS and PRM contract. A wide opening 

of this segment was found during an attempt to defecate, which indicates the 

normal function of the levators (Figures 2, 3). It differs from the normal anal canal 

in that it does not penetrate through the subcutaneous portion of the EAS. Thus, 

the presence and functioning of all pelvic floor muscles and normal reflex 

responses were established. We cannot say that all structures in this segment work 

like in healthy children, but no other structures can work better than this anal 

canal. 

   It follows that the separation of the rectum from the surrounding tissues causes 

the intersection of the reflex arcs and the cutting off the levator plates from the 

rectum. Removal of the IAS and the intersection of the PRM turns the ectopic 

anal canal into a perineal fistula. 

 

Figure 2. (A-B) The radiographs of the same girl with vestibular fistula 
performed at different ages. (A). At the age of 3 months, the rectum was filled 
with barium through the catheter, conducted through the fistula. A pushpin is 
located near the anal dimple. The distal intestine, with a length equal to the length 
of the normal anal canal, constantly contracted around the catheter, preventing 
leakage of barium. (B) At the age of 9 months, during a barium enema, the wide 
opening of the anal canal occurred. The distance from the pushpin to the distal 
wall of the open anal canal equals 4 mm. (C) Barium was injected into the rectum 
through an intubation tube passed through the vestibular fistula. The penetration 
of barium into the upper part of the anal canal in front of the intubation tube is 
determined. The posterior wall of the anal canal is pressed against the tube of the 
contracted PRM. During IAS relaxation the PRM and EAS contraction provides 
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normal liquid barium retention. This is an X-ray picture of the anorectal inhibitory 
reflex. 
 
A similar picture is observed in ARM with rectourethral fistulas (ectopia of the 
anal canal into urethra) [7] (Figure 3). 
 

 
 
 Figure 3. Fistula anatomy in sagittal MR images. (a). MRI imaging during 
augmented-pressure distal colostogram in a male with recto-bulbar fistula 
(arrow). Distal to the pubococcygeal line (p-c), a wide-open anal canal is visible. 
Its blind end is located ≈ 2-4 mm from the proposed site of the anal fossa 
(asterisk).  (b). Zhan et all’s signature "Rectobulbar fistula: the distal end of the 
rectum pouch was filled with meconium (white arrow), and the anatomy of the 
fistula (black arrow) extended to the urethra" [2]. 
 

  In Figure 3.a below the p-c line, a wide opening of the anal canal is determined. 

The length of the fistula between the anal canal and the urethra is equal to the 

thickness of the walls of the anal canal and urethra. In Figure 3.b below the 

rectum, erroneously called the rectum pouch, a closed anal canal is defined, 

erroneously called a fistula. These figures show the different stages of a 

functioning anal canal. 

  7. An article by Zhan et al showed that MRI is not more accurate than X-ray 

and colostography / fistulography in discerning fistula anatomy in ARM. First, 
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intra-operative findings cannot serve as a measure of diagnostic efficacy, since 

during surgery the pressure in the rectum is low and therefore the anal canal is 

closed. This is not a reason to consider it a fistula and completely resect IAS. 

Secondly, there is no point in injecting a contrast agent into the rectum to see gas 

in the intestinal segment after 10 minutes without anatomical definition. Third, in 

both axial MRI images are presented at different levels and the explanation does 

not match the images. For example, in Figure 4 there is no evidence that any of 

the sphincters are underdeveloped. 

 

Figure 4. Zhan et all’s signature “Sphincter muscle complex in axial T2WI MR 
images. (a). Well-developed sphincter muscle complex (white arrow). (b). 
Underdeveloped sphincter muscle complex (white arrow)” [2].  
 

8. Diagnosis of tethered cord, syringomyelia, anterior meningocele, fatty filum, 

spinal lipoma is nothing more than an excuse for poor surgical results. The 

physiological functions of fecal retention and defecation are absent after surgical 

destruction of the anal canal, denervation, and devascularization of the pelvic 

floor . With high types of ARM, accompanied by more extensive dissection of 

the pelvic floor, urinary retention is also impaired. There is no evidence-based in 

the literature that the pathology of the spine in any way affects the function of the 

anorectum in ARM. Only the salvation of the anal canal will allow us to finally 

resolve the question is it worth paying attention to this pathology, and 

neuropathologists and neurosurgeons will decide in which cases they should 

intervene in the treatment process. 
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  Concussion. Knowledge of the anatomy and physiology of the anorectum in 

healthy and in ARM is key in the diagnosis and treatment of anorectal 

malformations. Common names for anatomical structures should be used. 

     M.D. Levin, MD, PhD, DSc. Radiologist,  

 Department of Pediatric Radiology of the 1-st State Hospital, Minsk, Belarus. 

Dorot-Netanya Geriatric Medical Center, Israel. 

nivel70@hotmail.com;  michael.levin@dorot.health.gov.il   

https://www.anorectalmalformations.com 
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