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Abstract
Objective To summarize our experience with high-pressure distal colostogram (HPC) in diagnosing male anorectal 
malformations (ARMs) after colostomy.

Method A retrospective analysis was conducted on 103 male patients with anorectal malformations admitted to 
our hospital from January 2020 to June 2022. All children were found to have anal atresia after birth, with no obvious 
fistula in the perineum. A colostomy was performed 1–3 days after birth due to a suspected rectourethral fistula. A 
high-pressure distal colostogram was conducted on 98 patients who met the criteria and were included in this study. 
There were 68 cases of transverse colostomy, 13 cases of descending colostomy, and 17 cases of sigmoid colostomy. 
The average age is 3.60 ± 1.56(1.20–8.67) months. The type of anorectal malformation was confirmed during 
subsequent anorectoplasty.

Results 74 (75.5%) patients showed the rectal bladder fistula or rectourethral fistula through a high-pressure distal 
colostogram, including 14 cases of rectal bladder fistula, 23 cases of rectal prostatic fistula, 37 cases of recto-bulbar 
fistula. Three children (3.1%) showed tiny fistulas to the perineum and were identified as having rectoperineal fistulas. 
Twenty-one (21.4%) patients could not show the fistula during the colostogram. These patients were placed with a 
catheter into the bladder, the contrast was injected into the bladder then the high-pressure distal colostogram was 
conducted to determine the fistula. Ten children (10.2%) showed a tapered configuration at the distal rectal pouch’s 
anterior aspect before the fistula protruded into the urethra. Based on the position of the fistula and the urethra, 2 
cases of rectaurethral prostatic fistula and 8 cases of rectourethral bulbar fistula were determined. Seven cases (7.1%) 
had a distal rectum extended to the anterior urethra through a fistula and ended subcutaneously at the junction 
of the penis and scrotum, diagnosed as a rectoperineal fistula. Four patients showed no obvious abnormalities in 

High-pressure distal colostogram 
in diagnosing anorectal malformations 
for male patients: our experience to get 
a high-quality image
Anxiao Ming1,2,3†, Yifeng Shao1,2,3†, Mei Diao1,2*, Qi Li1,2, Xu Li1,2 and Long Li1,2*

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12893-025-02830-y&domain=pdf&date_stamp=2025-3-20


Page 2 of 8Ming et al. BMC Surgery          (2025) 25:109 

Introduction
Classifying Anorectal malformation (ARM) can be chal-
lenging due to the wide range of congenital anomalies. 
For most male patients, when they are diagnosed after 
birth, colostomies are often performed. Definitive sur-
gical repair is usually performed at 6–8 weeks of age, or 
later, depending on the presence of associated congenital 
anomalies and the clinical status of the child [1].

Identifying the type and location of a fistula is crucial 
for surgeons to choose the appropriate surgical proce-
dure for treatment. The surgical repair of these defects 
depends on the preoperative knowledge of the precise 
location of the rectum and the fistula, which is found in 
95% of cases, anywhere from the perineum to the blad-
der neck. However, in children with Down syndrome, 
only 5% have a fistula [2]. The posterior sagittal approach 
is the most common method used for repairing these 
malformations. With this approach, surgeons can usu-
ally locate the rectum and its connection to the male ure-
thra in 90% of cases. However, in the remaining 10% of 
cases, there is a rectobladderneck fistula. The rectum is 
positioned anterior to the sacrum and cannot be reached 
through the posterior sagittal approach. In such cases, 
laparotomy or laparoscopy is required to access the rec-
tum [3]. Therefore, a precise preoperative assessment 
of the patient is crucial for ensuring optimal surgical 
correction.

The identification of the location of the fistula can help 
to prevent postoperative complications [4]. Postoperative 
complications and intraoperative damage to anatomical 
structures, such as the genitourinary tract, nerves, and 
muscles, may occur if the specific anatomy of the defect 
is not well clarified preoperatively and if the surgical 
approach is not adequately planned [5]. It is also essential 
to describe the level of rectal fistula accurately to com-
pare similar anatomic cases across institutions, enabling 
a precise study of long-term functional outcomes at a 
multi-center level [6]. 

A high-pressure distal colostogram (HPC) can help to 
identify the presence or absence of any fistula, as well as 
the type and location of the fistula, which is crucial for 
determining the surgical approach, postoperative effi-
cacy, and prevention of complications [7]. A properly 
done high-pressure distal colostogram can help visualize 

the key anatomical features, providing critical informa-
tion necessary to plan for a definitive operation. It is of 
utmost importance to perform the exam adequately, and 
several studies have reported the detailed technique and 
pitfalls of high-pressure distal colostogram [6–11]. How-
ever, obtaining a high-quality image that provides suf-
ficient information for subsequent treatment remains 
challenging. Shojaeian et al. reported that, concerning 
the type of fistula in patients who were confirmed to 
have a fistula during surgery (8 patients), three (37.5%) 
patients showed inconsistency with the intraoperative 
findings [12].

The purpose of this study is to summarize our experi-
ence with high-pressure distal colostogram in diagnosing 
male ARM at our center.

Materials and methods
A retrospective analysis was conducted on 103 male 
patients with ARM admitted to our hospital between Jan-
uary 2020 and June 2022. All the patients were diagnosed 
with ARM during their initial examination after birth. 
During these examinations, no fistulas was detected in 
the perineum. They underwent colostomy treatment 
within the first three days after birth at another hospital 
before being referred to our center for definitive surgical 
repair.

A standardized and precise high-pressure distal colos-
togram was performed on 98 patients to confirm the type 
of ARM. The ARM and fistula location classification was 
based on the Krickenbeck classification [13], with find-
ings verified during subsequent definitive surgical repair. 
For clarity, the stepwise diagnostic and therapeutic 
approach is delineated in Fig. 1.

This study was carried out in accordance with The 
Code of Ethics of the World Medical Association (Dec-
laration of Helsinki). The study was approved by the 
Ethical Committee of Capital Institute of Pediatrics 
(SHERLL2024063), and informed consent was obtained 
from all subjects and their legal guardian(s)/parents.

Statistical analysis
Patient data were examined and presented by descriptive 
statistics.

the external genitalia, while three patients had skin depression at the junction of the penis and scrotum. Four cases 
(4.1%) presented a symmetrical blind distal rectum extending towards the anus, these were identified as imperforate 
anus without fistula. The type of anorectal malformation and the location of the rectourethral fistula shown in the 
colostogram were consistent with the confirmed results during subsequent anorectoplasty.

Conclusion In conclusion, a properly performed high-pressure distal colostogram combined with voiding 
cystourethrogram (VCUG) can identify the type of anorectal malformations and the location of the fistula in males.

Keywords Anorectal malformations, Male, High-pressure distal colostogram, Rectourethral fistula
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High-pressure colostogram
The distal colon was irrigated through the stoma to wash 
out the residual meconium. A significant filling defect 
indicated that residual meconium still remained in the 
distal rectum. Further irrigation should be performed 
to wash out the meconium or stools, and the distal 

high-pressure colostogram should be performed again 
(Fig. 2).

The contrast agent was water-soluble (Iodopanol 
18.5  g/50  ml, diluted twice). A radiopaque marker was 
placed in the perineum where the anal dimple is located.

Fig. 2 A, A 2-month-old child after transverse colostomy. Irrigate the distal colon through the stoma; B, Filling defect of the distal colon; C, Rectourethral 
bulbar fistula was demonstrated after bowel cleansing;

 

Fig. 1 Stepwise approach for clarity

 



Page 4 of 8Ming et al. BMC Surgery          (2025) 25:109 

The procedures of HPC were performed according to 
the previous reports [6, 8, 9] (Fig. 2B).

When only the bladder or distal part of the urethra 
could be visualized after HPC, we catheterized the blad-
der through the urethra and filled it with contrast. This 
allowed us to visualize the bladder and urethra and con-
tinue the HPC to show the relationship of the fistula with 
the bladder and urethra (Fig. 3A-C).

A rounded appearance of the distal rectal pouch sug-
gests adequate pressure. When there is no fistula, this 
rounded appearance persists, and the symmetrical distal 
blind rectum extends towards the anus dimple (Fig. 4).

When a fistula is present, usually there is a tapered con-
figuration at the anterior aspect of the distal rectal pouch 

before filling the fistula and opacification of the bladder 
or urethra (Fig. 5) [6].

In cases in which there was no communication with the 
urethra, we also catheterized the bladder via the urethra 
and filled the bladder with contrast. When the bladder 
and urethra were visualized, we could define the rela-
tionship between the region of the fistula and the urethra 
according to the tapered configuration at the distal rectal 
pouch.

Fig. 4 (A) A 3-month-old, 18-day-old boy, a tiny thready fistula connecting the end of the rectum and the base of the penis subcutaneously (arrowed); 
(B) 2-month-old, 9-days-old boy, with the end of the rectum extending forward ending subcutaneously at the base of the penis (arrowed); (C) cutaneous 
opening at the root of the penis

 

Fig. 3 High-pressure colostogram, fistula with urethra and bladder visualized, showing rectourethral fistula (arrowed), A, ARM with rectobladderneck 
fistula, a 3-month-old boy; B, ARM with rectal prostatic fistula, a 2-month-old,21-days-old boy; C, ARM with rectourethral bulbar fistula, a 2-months-old,29-
days-old boy;
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Results
The patient’s average age was 3.60 ± 1.56 (1.20–8.67) 
months. There were 68 cases of transverse colostomy, 13 
cases of descending colostomy, and 17 cases of sigmoid 
colostomy.

Seventy-four (75.5%) patients identified the location of 
the fistulas through a high-pressure distal colostogram, 
which showed the rectal bladder or rectourethral fistula. 
The urinary tract was visualized, and both the bladder 
and urethra appeared to be filled with contrast, including 
14 cases of rectal bladder fistula, 23 cases of rectal pros-
tatic fistula, and 37 cases of recto-bulbar fistula.

Three children (3.1%) showed tiny fistulas on the skin 
at the anal dimple and were diagnosed with rectal cuta-
neous fistula (Fig. 6).

Twenty-one (21.4%) patients could not visualize the 
fistula during the colostogram. For these patients, the 
contrast was injected into the bladder, and a voiding cys-
tourethrogram (VCUG) was performed. After the blad-
der and urethra were visualized, ten children (10.2%) 
showed a tapered configuration at the anterior aspect of 
the distal rectal pouch before the fistula protruded into 
the urethra. Based on the position of the fistula and the 
urethra, 2 cases of rectal prostatic fistula and 8 cases of 
recto-bulbar fistula were diagnosed. (Fig. 5)

Seven patients (7.1%) had a thready fistula extending to 
the base of the penis, diagnosed as a rectoperineal fistula 
(Fig. 4A, B). Four out of these patients showed no obvious 
cutaneous openings at the root of the penis, while three 
patients had concavities at the end of the fistula (Fig. 4C).

Four cases (4.1%) showed a symmetrical blind distal 
rectum extending towards the anus; these were identified 
as imperforate anus without fistula (Fig. 7).

The type of anorectal malformation and the location of 
the rectourethral fistula shown on the colostogram are 
consistent with the confirmed results during subsequent 
definitive surgical repair (Table 1).

Discussion
All the cases in our series can identify the fistula’s pres-
ence, type, and location after a well-executed high-pres-
sure distal colostogram. High pressure is essential in 
the high-pressure distal colostogram procedure. Signifi-
cant hydrostatic pressure is required to overcome rectal 
muscle tone by occluding the distal stoma with a balloon-
tipped catheter and applying traction during the injec-
tion [6]. When the contrast material is instilled through a 
catheter without a balloon, or through a catheter with an 
inflated balloon outside the stoma, it often results in leak-
age of the contrast material out of the stoma. To ensure 
a tight seal and avoid leakage, after introducing a Foley 
catheter through the distal stoma, inflate the balloon and 
gently pull back to make sure the seal is tight. This step is 
crucial for obtaining high pressure in the distal pouch [6].

Fig. 6 A 2-month-old, 18-day-old boy with rectal perineal fistula

 

Fig. 5 A 2-month-old,15-days-old boy, the rectourethral fistula was not 
visualized after HPC. A tapered configuration at the anterior aspect of the 
distal rectal pouch indicated the location of the fistula and the recto-bul-
bar fistula was diagnosed
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Water-soluble contrast should be selected as the con-
trast agent, and barium should be avoided. After the 
colostogram, the barium is not conducive to displaying 
the rectourethral fistula and is not easy to wash out.

It is essential to make sure that there is no meconium 
obstruction in the distal colon. We suggest irrigating the 
distal colon through the stoma to wash out the residual 
meconium to make it easier to show the fistula. If a sig-
nificant filling defect is found in the distal end of the rec-
tum after imaging, it indicated that there is still residual 
meconium in the distal rectum. Further irrigation should 
be performed to wash out the meconium or stools, and 
the distal high-pressure colostogram should be per-
formed again. Therefore, washing out the meconium 
before the colostogram is crucial to displaying the recto-
urethral fistula.

The location of the colostomy can impact the results of 
imaging. For patients with transverse colostomy, there is 
difficulty in washing and cleaning the meconium at the 
distal colon, which results in residual meconium left in 
the distal colon. Under these conditions, the contrast 
agent was unable to pass through the rectourethral fis-
tula, and the distal end of the rectum could not be visu-
alized, leading to the possibility of misdiagnosing a 
low-type fistula as a high-type one. The most favorable 
location for a colostomy is the descending colon or the 
proximal end of the sigmoid colon. This location helps 
clear the meconium in the distal colon, making it easier 
to capture distal high-pressure images. Additionally, it 
ensures that there is enough length for the distal colon 
to be pulled out through the perineum during anorec-
toplasty [14]. In this study, 71 children (69%) underwent 
a transverse colostomy after birth, which may cause the 
failure of high-pressure colostogram.

In certain cases, children may be fitted with a loop 
colostomy instead of a separate one. However, this can 
result in feces passing into the distal colon and collecting 
at the distal end of the stoma. Such a situation can com-
promise the accuracy of high-pressure distal colostogram 
and trigger recurrent urinary tract infections. Therefore, 
when deciding to perform a colostomy, a divided colos-
tomy is recommended.

In some cases, the contrast in the distal colon could not 
pass through the fistula to the bladder or urethra despite 

Table 1 Types type and proportion of anorectal malformations
Type Number of 

cases
Ratio(%)

Rectobladderneck fistula 14 14.3
Rectourethral prostatic fistula 25 25.5
Rectourethral bulbar fistula 45 45.9
Rectal cutaneous fistula (subcutaneous at the 
root of the penis)

7 7.1

Rectal cutaneous fistula (anal dimple) 3 3.1
Imperforate anus without fistula 4 4.1
Total 98 100%

Fig. 7 ARM with no fistula, HPC showing the blind end of the rectum toward the anal dimple without fistula or a tapered configuration at the anterior 
aspect of the distal rectal pouch
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sufficient pressure. To address this, we catheterized the 
bladder via the urethra and filled it, allowing us to image 
both the bladder and urethra. This helped us define the 
relationship between the region of the fistula and the 
urethra, based on the tapered configuration at the distal 
rectal pouch. In this condition, voiding cystourethrogram 
is also recommended [6]. While maintaining the pressure 
in the distal colon, voiding images of the bladder and ure-
thra can help to locate the fistula. However, keeping the 
pressure of the distal colon is usually difficult when the 
patient is voiding.

Although a cystogram can offer more detailed infor-
mation, it is an invasive examination. Ensuring patient 
safety and preventing complications, such as urinary 
tract infections (UTIs), is essential. Operators must fol-
low strict handwashing protocols to reduce microbial 
contamination, using sterile gloves and drapes during the 
procedure. The area where the catheter will be inserted 
should be cleaned with an antiseptic solution, such as 
povidone-iodine or chlorhexidine. After the procedure, 
remove the catheter as soon as possible to prevent pro-
longed exposure of the urethra and bladder to potential 
bacteria. It is essential to keep the patient well-hydrated 
before and after the procedure to promote frequent uri-
nation, which can help flush out any potential bacteria in 
the urinary tract.

When there is no fistula, this rounded appearance of 
the distal rectal pouch persists, and the distal rectum 
extends towards the anal without the tapered configura-
tion towards the urethra. Four cases (4.1%) presented a 
symmetrical blind distal rectum extending towards the 
anus; these were identified as imperforate anus with-
out fistula. In previous studies, only 5% of cases without 
Down syndrome had a blind rectal pouch without a fis-
tula. The location of the distal end is lower than the level 
of the bulbar urethra.

The cutaneous perineal fistula is the simplest type of 
ARM, with the lowest part of the rectum opening ante-
rior to the sphincter. This condition can manifest in vari-
ous ways in males. A midline fistula may appear anywhere 
from the base of the penis to the midline raphe, or just 
anterior to the center of the sphincter. During the study, 
it was found that 7 cases (7.1%) had a thready fistula that 
connected their distal rectal end to the base of the penis 
subcutaneously. Without high-pressure colostogram, the 
tiny distal fistula may not be distinguishable and could be 
misdiagnosed as a rectourethral bulbar fistula or as hav-
ing no fistula. The posterior sagittal approach is the most 
common method for repairing these malformations. For 
children with a lower position of the blind end of the rec-
tum, radical operation can also be performed through the 
perineum.

Three patients were diagnosed with rectal perineal 
fistulas, each having tiny openings just anterior to the 

center of the sphincter. However, the tiny openings were 
not found after birth and a colostomy was performed. For 
these patients, the radical operation could also be per-
formed through the perineum after birth, avoiding colos-
tomy. Therefore, for children with anal atresia, a careful 
perineal examination is important.

This study has the following limitations: 1, The pressure 
for high-pressure distal colostogram was determined 
based on the distal rectum’s morphology, without using 
instruments to measure the contrast pressure. Further 
research is needed to quantitatively measure the pressure 
in the distal rectum to facilitate the application of this 
technique. 2, The location of the colostomy was not stan-
dardized, which may have affected the contrast imaging 
results.

In conclusion, a properly performed high-pressure dis-
tal colostogram combined with VCUG can identify the 
type of anorectal malformations and the location of the 
fistula in males.
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