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a b s t r a c t

Purpose: Congenital anorectal stenosis is managed by dilations or operative repair. Recent studies now
propose use of dilations as the primary treatment modality to potentially defer or eliminate the need for
surgical repair. We aim to characterize the management and outcomes of these patients via a multi-
institutional review using the Pediatric Colorectal and Pelvic Learning Consortium (PCPLC) registry.
Methods: A retrospective database review was performed using the PCPLC registry. The patients were
evaluated for demographics, co-morbidities, diagnostic work-up, surgical intervention, current bowel
management, and complications.
Results: 64 patients with anal or rectal stenosis were identified (57 anal, 7 rectal) from a total of 14 hospital
centers. 59.6% (anal) and 42.9% (rectal) were male. The median age was 3.2 (anal) and 1.9 years (rectal). 11
patients with anal stenosis also had Currarino Syndrome with 10 of the 11 patients diagnosed with a presacral
mass compared to only one rectal stenosis with Currarino Syndrome and a presacral mass. 13 patients (22.8%,
anal) and one (14.3%, rectal) underwent surgical correction. Nine patients (8 anal, 1 rectal) underwent PSARP.
Other procedures performed were cutback anoplasty and anterior anorectoplasty. The median age at repair
was 8.4 months (anal) and 10 days old (rectal). One patient had a wound complication in the anal stenosis
group. Bowel management at last visit showed little differences between groups or treatment approach.
Conclusion: The PCPLC registry demonstrated that these patients can often be managed successfully with
dilations alone. PSARP is the most common surgical repair chosen for those who undergo surgical repair.
Level of Evidence: III.
© 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC license

(http://creativecommons.org/licenses/by-nc/4.0/).

Abbreviations: PCPLC, Pediatric Colorectal and Pelvic Learning Consortium; ARM, anorectal malformation; VACTERAL, (Vertebral, Anal, Cardiac, Tracheo-Esophageal, Renal
and Limb); DCC, Data Coordinating Center; MRI, magnetic resonance imaging; PSARP, posterior sagittal anorectoplasty.
* Corresponding author. Department of Surgery, Shriners Children's Northern California, 2425 Stockton Boulevard, Sacramento, CA 95817, USA.
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1. Introduction

Anorectal malformations (ARM) are a rare congenital condition
occurring in 1 in 5000 births with a slight male to female pre-
dominance [1]. Anorectal stenosis comprises only 1% of anorectal
malformations. According to the Krickenbeck classification of
anorectal malformations, congenital anal stenosis is a major clinical
group, and rectal stenosis is categorized as a rare variant.
Congenital anal stenosis is defined as an anus that lies within an
intact sphincter muscle complex but is pathologically narrow. The
narrowing of the anal canal is usually located at the dentate line
and patients often present with a skin-lined, ‘funnel anus’ and is
frequently associated with a sacral anomaly [2,3]. Congenital rectal
stenosis can be similarly defined as a well-developed, normally
positioned anus within an intact sphincter complex but with a
pathological narrowing located proximal to the dentate line [4].

While one third of anorectal stenosis are isolated malforma-
tions, the remainder present with associated congenital anomalies.
These anomalies affect a wide variety of systems including the
cardiovascular, gastrointestinal, and urogenital systems [5]. VAC-
TERL (Vertebral, Anorectal, Cardiac, Tracheo-Esophageal, Renal and
Limb) associations are readily identified in many patients with a
confirmed ARM. Another important association with anorectal
stenosis is Currarino syndrome. Currarino syndrome is character-
ized by a triad of sacral agenesis, a presacral mass, and anorectal
malformation. Interestingly, all three features occur in only 20% of
cases [6]. Given that the presacral mass may include neoplastic or
malignant components, all patients with anorectal stenosis require
adequate presacral imaging to evaluate for the presence of a mass
[4,7e9]. The etiology and contributing epigenetic factors, genetics,
and pathogenesis of anorectal stenosis continue to be investigated.

Given the rarity of the disease, there is limited literature pub-
lished on the treatment of congenital anorectal stenoses. Tradi-
tionally, definitive surgical repair has been the gold standard with
dilations used as adjuncts. Recent studies have now proposed the
use of dilation as the primary treatment modality to potentially
defer or eliminate the need for surgical repair [4]. In some cases,
dilations might be able to treat the stenosis alone, thus making a
definitive surgical repair unnecessary. While definitive surgical
repair remains are indicated in cases where the stenosis is re-
fractory to dilation, there is little long-term and/or multi-institu-
tional data describing the incidence of dilation-refractory
anomalies or comparing long-term outcomes with surgery versus
serial dilation.

We performed a multi-institutional retrospective review of pa-
tients with anorectal stenosis to characterize management and
describe outcomes using the Pediatric Colorectal and Pelvic
Learning Consortium (PCPLC) registry.

2. Methods

The PCPLC is a national registry of pediatric colorectal patients
in the United States. We queried all cases of anal and rectal ste-
nosis in the PCPLC registry from 14 participating children's hos-
pitals between November 22, 2016 to July 10, 2023. The
institutional review boards at each participating site approved
participation in the PCPLC prior to submission of data. PCPLC
member sites entered de-identified patient data into a centralized
database using a secure online data capture system. The Data
Coordinating Center (DCC) monitors completeness and validity of
the data in real time [10,11]. Patients with a diagnosis of anorectal
malformation (ARM) without a specific diagnosis of either anal or
rectal stenosis were excluded.

Variables collected included demographics, age at most recent
visit, associated diagnoses, diagnostic work-up, surgical interven-
tion, complications after surgery, and bowel management regimen
at themost recent visit. The following complications within 30 days
of surgical intervention were queried: dehiscence of the perineum,
acute renal failure, anastomotic leak, infection, rectal prolapse, and
stenosis. Bowel management methods queried included enemas,
laxatives, and fiber. Whenmultiple methods of bowel management
were used, the most invasive was the method reported. Descriptive
statistical analyses were performed for all variables collected.

3. Results

Sixty-four patients with a diagnosis of congenital anal or rectal
stenosis were identified of which 57 had anal stenosis and 7 had
rectal stenosis. Over half (n ¼ 34, 59.6%) were male in the anal
stenosis group and 42.9% (n ¼ 3) were male in the rectal stenosis
group. Themedian age in years at the most recent follow upwas 3.2
years (anal stenosis) and 1.9 years (rectal stenosis).

3.1. Currarino Syndrome and other associated anomalies

Eleven (19.3%) patients with anal stenosis were diagnosed with
Currarino Syndrome. Investigation of surgical management for
correction of either anal or rectal stenosis within this cohort were
then analyzed. Though presacral mass resection was not queried in
our study, it was assumed that Currarino patients diagnosed with a
presacral mass underwent appropriate resection and management.
Of these eleven patients, there was a slight predominance that
underwent surgical repair for their stenosis (23.1%) compared to
dilations alone (18.2%). Ten patients with anal stenosis were iden-
tified as having a presacral mass (17.5%). Patients with a presacral
mass also demonstrated a continued trend of undergoing surgical
correction of their anorectal malformation (30.8%) versus dilations
alone (13.6%). Seven anal stenosis patients were confirmed to have
sacral dysplasia (12.3%) with 23.1% of those patients managed with
surgery. In the rectal stenosis group, only one patient (14.3%) was
diagnosed with Currarino Syndrome. Of other associated anoma-
lies, the most common were renal, cardiovascular, neurologic,
head/neck, and gastrointestinal abnormalities (Table 1).

3.2. Spinal imaging

Imaging of the spine and spinal cord was variable (Table 2). Of
the 57 patients with anal stenosis, 34 patients (59.6%) underwent
spinal MRI and 17 patients (29.8%) underwent spinal ultrasound.
Nine patients (15.8%) had both spinal US and MRI. Eight (14.0%)
patients received a spinal ultrasound only with one patient found
to have an anomaly identified in that group. A larger percentage of
patients (n ¼ 25, 43.9%) had a spinal MRI only and 11 of those
patients were found to have a spinal anomaly. Of the subset of 9
patients who had both spinal US and MRI, one had an anomaly
identified on ultrasound only, two patients had anomalies on MRI
only, four patients had anomalies seen on both ultrasound andMRI,
and two patients had no anomalies identified. In the rectal stenosis
group, six of the seven patients (85.7%) underwent a spinal MRI,
and four of the six MRIs identified anomalies. Two of the seven
patients (28.6%) had a spinal ultrasound performed.

Overall, for the total cohort of both anal and rectal stenosis,
nearly all patients who underwent surgery had a spinal MRI per-
formed (84.6%, anal stenosis; 100%, rectal stenosis). Notably, pa-
tients who were managed with dilations alone had a lower rate of
spinal MRIs: (52.3%, anal stenosis; 83.3%, rectal stenosis). However,
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there appeared to be no difference in the incidence of abnormal
findings on spinal MRI in the dilation cohort versus the surgery
cohort, although no formal statistics were performed due to inad-
equate power (Table 2).

3.3. Surgery

Surgical intervention for correction of either anal or rectal ste-
nosis was performed in 13 (22.8%) patients with anal stenosis and
one (14.3%) patient with rectal stenosis. The three procedures
performed in the cohort included the anterior anorectoplasty,
cutback anoplasty, and the posterior sagittal anorectoplasty
(PSARP). PSARP was the most common surgery, performed in 8
(61.5%) patients with anal stenosis and one with rectal stenosis
patient (Table 3). The median age of repair was 8.4 months in the
anal stenosis group, whereas the rectal stenosis patient was
repaired much earlier at only 10 days old. One patient (7.7%) in the

anal stenosis group was noted to have dehiscence of the perineum.
The other 30-day complications queried included acute renal fail-
ure, anastomotic leak, infection, rectal prolapse, and stenosis. None
of these complications were seen in either the anal or rectal ste-
nosis group.

3.4. Bowel management

Overall, bowel management requirements were similar in the
anal and rectal stenosis cohorts when comparing those who
received dilations alone or surgical intervention. Bowel manage-
ment regimens were divided into laxatives or enemas. Laxatives
were the most utilized for management in both the anal stenosis
and rectal stenosis group at 45.6% and 42.9%, respectively, regard-
less of if these patients had surgery or dilations alone (Table 4).

4. Discussion

In this multi-institutional retrospective review, most patients
with anal stenosis (77.2%) and rectal stenosis (85.7%) were suc-
cessfully treated with dilations alone without requiring surgical
intervention during the follow up period. This finding is consistent
with the evolution in the management of ARMs, whereby not all
patients require more invasive interventions such as colostomies or
extensive surgical repair [10].

There is wide variability of anal and rectal stenosis phenotypes,
and these may respond differently to dilations. In our experience,
some stenoses may be more narrow or fibrotic than others. For
example, thosewith more severe stenosis, more than 50% narrower
thanwould be expected for patient's age when sized with standard
dilators, may be less likely to respond to dilations than those that
are only slightly smaller than normal. In addition, very fibrotic
stenoses that are not pliable are unlikely to respond to dilations,
and continuing dilations despite lack of improvement in anorectal
canal size can not only delay definitive care but also lead to sig-
nificant pain to the patient and be challenging for the caregiver.

Table 1
Demographics and associated diagnoses for patients with anal and rectal stenosis.

Anal Stenosis Management Approach Overall
(N ¼ 57)

Dilations
Alone
(N ¼ 44)

Surgical
(N ¼ 13)

Age at the most recent
visit (years)

2.5 [0.9, 6.2] 4.6 [3.2, 11.2] 3.2 [1.2, 6.8]

Sex
Male 27 (61.4%) 7 (53.8%) 34 (59.6%)
Female 17 (38.6%) 6 (46.2%) 23 (40.4%)

Race
White 35 (79.5%) 7 (53.8%) 42 (73.7%)
Unknown 4 (9.1%) 3 (23.1%) 7 (12.3%)
Black or African American 3 (6.8%) 2 (15.4%) 5 (8.8%)
Other 2 (4.5%) 1 (7.7%) 3 (5.3%)

Ethnicity
Not Hispanic or Latino 35 (79.5%) 9 (69.2%) 44 (77.2%)
Hispanic or Latino 7 (15.9%) 3 (23.1%) 10 (17.5%)
Unknown 2 (4.5%) 1 (7.7%) 3 (5.3%)

Associated diagnoses
Presacral mass/tumor 6 (13.6%) 4 (30.8%) 10 (17.5%)
Sacral dysplasia 4 (9.1%) 3 (23.1%) 7 (12.3%)

Chromosomal 11 (25.0%) 5 (38.5%) 16 (28.1%)
Currarino syndrome 8 (18.2%) 3 (23.1%) 11 (19.3%)

Renal 9 (20.5%) 5 (38.5%) 14 (24.6%)
Cardiovascular 5 (11.4%) 6 (46.2%) 11 (19.3%)
Neurologic 3 (6.8%) 2 (15.4%) 5 (8.8%)
Head/neck 2 (4.5%) 3 (23.1%) 5 (8.8%)
Gastrointestinal 3 (6.8%) 0 (0.0%) 3 (5.3%)

Rectal Stenosis Dilations
Alone

Surgical Overall

(N ¼ 6) (N ¼ 1) (N ¼ 7)

Age at the most recent
visit (years)

5.1 [0.9, 14.8] 0.0 [0.0, 0.0] 1.9 [0.6, 14.8]

Sex
Male 3 (50.0%) 0 (0.0%) 3 (42.9%)
Female 3 (50.0%) 1 (100.0%) 4 (57.1%)

Race
White 5 (83.3%) 0 (0.0%) 5 (71.4%)
Black or African American 1 (16.7%) 1 (100.0%) 2 (28.6%)

Ethnicity
Not Hispanic or Latino 6 (100.0%) 1 (100.0%) 7 (100.0%)

Associated diagnoses
Presacral mass/tumor 1 (16.7%) 0 (0.0%) 1 (14.3%)
Sacral dysplasia 1 (16.7%) 0 (0.0%) 1 (14.3%)

Chromosomal 1 (16.7%) 1 (100.0%) 2 (28.6%)
Currarino syndrome 1 (16.7%) 0 (0.0%) 1 (14.3%)

Renal 1 (16.7%) 0 (0.0%) 1 (14.3%)
Cardiovascular 1 (16.7%) 1 (100.0%) 2 (28.6%)
Neurologic 2 (33.3%) 0 (0.0%) 2 (28.6%)
Head/neck 1 (16.7%) 1 (100.0%) 2 (28.6%)
Gastrointestinal 1 (16.7%) 1 (100.0%) 2 (28.6%)

Table 2
Diagnostic workup of patients with anal and rectal stenosis.

Anal Stenosis Management Approach Overall
(N ¼ 57)

Dilations Alone
(N ¼ 44)

Surgical
(N ¼ 13)

Renal ultrasound 25 (56.8%) 8 (61.5%) 33 (57.9%)
Sacral x-ray 13 (29.5%) 1 (7.7%) 14 (24.6%)
Spinal ultrasound 14 (31.8%) 3 (23.1%) 17 (29.8%)
Spinal MRI 23 (52.3%) 11 (84.6%) 34 (59.6%)
Abnormal findings on spinal MRI 13 (29.5%) 4 (30.8%) 17 (29.8%)

Rectal Stenosis Dilations Alone Surgical Overall
(N ¼ 6) (N ¼ 1) (N ¼ 7)

Renal ultrasound 3 (50.0%) 1 (100.0%) 4 (57.1%)
Spinal ultrasound 1 (16.7%) 1 (100.0%) 2 (28.6%)
Spinal MRI 5 (83.3%) 1 (100.0%) 6 (85.7%)
Abnormal findings on spinal MRI 3 (50.0%) 1 (100.0%) 4 (57.1%)

Table 3
Surgical Intervention of patients with anal and rectal stenosis.

Anal Stenosis
(N ¼ 13)

Rectal Stenosis
(N ¼ 1)

Anterior anorectoplasty 1 (7.7%) 0 (0.0%)
Cutback anorectoplasty 4 (30.8%) 0 (0.0%)
Posterior sagittal anorectoplasty

(PSARP)
8 (61.5%) 1 (100.0%)
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Patients who are likely to respond to dilations tend to have
pliable tissue that can be dilated weekly or every other week
without significant or disproportionate discomfort to the patient.
Once a desired size has been reached, dilations can be slowly
weaned as per traditional ARM protocols while monitoring for re-
fractory stenosis. It is worth noting that while there are widely
referenced norms for anal canal size based on a child's age, with a
newborn full-term infant being able to accommodate a 12 mm
dilator for example, these norms have not been validated. As with
all ARM patients, those who do respond to dilations must continue
to receive long-term follow-up for their ARM and appropriate
screening for associated urological, gynecological, and neurosur-
gical anomalies, amongst others. Monitoring for re-stenosis and
follow up for long-term fecal continence is also recommended
given the rarity of these disorders and the fact that long-term
outcomes are unknown.

If surgical intervention is required, a modified PSARP has been
described as one approach for anal or rectal stenosis [9]. For anal
stenosis, the patient is placed in a prone position, and a posterior
sagittal incision is made from the level of the coccyx down to the
level of the anus. The intended goal is to split the anal canal in the
posterior midline. Dissection is taken down to the level of the
presacral fascia where the rectum is then mobilized on the poste-
rior 180� only. It is not necessary to dissect the anterior rectal wall
as this dissection allows for posterior advancement of the rectum.
Next, the anal canal is opened in the posterior midline, specifically
through the stenotic segment into the normal caliber lumen. This
should allow for the passage of a size 15 Hegar dilator. The “open
book” dentate line is now ready for anastomosis, which is where
this modified approach differs from the standard PSARP. The
anterior 180� is the original anal canal and the posterior aspect of
rectal mucosa is sutured directly to skin, which effectively doubles
the size of the lumen.

The operative approach for rectal stenosis is similar in the prone
position, posterior sagittal incision, dissection to the white fascia of
the posterior rectum. Before further mobilizing the posterior wall
of the rectum, care should be taken to place silk sutures on the
posterior aspect of the distal anal canal and ensure preservation of
the dentate line. Again, as in the approach for anal stenosis there
should be no dissection of the anterior wall. The posterior distal
anal canal is opened through the level of the stenosis. The posterior
rectal wall after appropriatemobilization is then brought down and
anastomosed to the anoderm along the posterior 180�. The poste-
rior rectal wall is sutured to the muscle complex and posterior
sagittal incision closed in the standard fashion [12].

Patients with anorectal stenosis and a presacral mass are worth
special consideration. It is crucial to emphasize that all patients
with anal or rectal stenosis must obtain spinal imaging to evaluate

for the presence of a presacral mass, even if that patient's stenosis is
responsive to dilations alone. If a patient does have a presacral mass
and their stenosis is not responsive to dilations alone, excision of
the mass can be timed with surgical repair of the anorectal stenosis
in most patients [9]. The type of spinal imaging varied within the
groups.We recommend that all anorectal stenosis patients undergo
standard screening for all anomalies associated with ARM's per
ARM protocols. Although there is no consensus on what type of
spinal imaging should be performed, a presacral mass must be
definitively ruled out, and an MRI spine and/or pelvis is highly
recommended when possible. The sensitivity of newborn spinal
ultrasound for presacral mass screening is unknown and may be
adequate screening to rule out a mass, but there is little existing
literature that directly compares the two imaging modalities.

Evaluating for other comorbidities is also critical. As with all
ARM patients, appropriate screening for associated malformation
including VACTERL (Vertebral, Anorectal, Cardiac, Tracheo-Esoph-
ageal, Renal and Limb) anomalies amongst others should be
assessed using standard ARM protocols. Our findings in both anal
and rectal stenosis groups regarding renal imaging via renal ul-
trasound seen in Table 2 was 57.9% and 57.1% respectively. These
numbers were surprisingly low, and it is unclear whether this was
due to limitations of the database versus a “true” incomplete work-
up. Although cardiac echocardiography is often performed in the
newborn period to assess for cardiac anomalies, this was not
investigated in our study to compare if there were similar
appearing low incidence of work-up or diagnosis. Therefore, we felt
it of great important to highlight that proper screening, especially
for anal stenosis patients, that these VACTERL associations are not
uncommon and should not be missed.

Our study had several limitations, due both to its retrospective
nature and the limits of the using a large database. The registry is
unable to select for more granular data and details regarding pa-
tient management. For example, the database was able to identify
the presence or absence of abnormality on spinal MRI, but not the
specific diagnosis. Specific details such as initial and final dilation
size and duration of intervention before considered a failure of
management were not available. In addition, due to the relatively
low number of patients with these disorders, especially patients
diagnosed with rectal stenosis, we did not have the statistical po-
wer to compare the two groups of patients and were only able to
apply descriptive statistics.

In summary, our study of anorectal stenoses using the multi-
institutional PCPLC registry demonstrates that patients with anal
and rectal stenosis can often be managed successfully with di-
lations alone. When surgery is required, PSARP remains the stan-
dard and most commonly performed repair chosen for these
patients. Providers can consider dilations as a potential primary
intervention rather than an adjunct in patients with anorectal
stenosis: surgical intervention can be pursued in those who are
refractory to dilation. Further investigation is warranted to assess
factors that lead to successful clinical outcomes in patients
managed with dilations alone and risk factors leading to surgery.
Given the rarity of anorectal stenoses, multi-center collaboration is
needed to examine patient level factors and guide future
management.
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Table 4
Bowel management at most recent follow up for patients with anal and rectal
stenosis.

Anal Stenosis Management Approach Overall (N¼ 57)

Dilations Alone
(N ¼ 44)

Surgical (N¼ 13)

Enemas 5 (11.4%) 5 (38.5%) 10 (17.5%)
Laxatives 21 (47.7%) 5 (38.5%) 26 (45.6%)
None of the
above

16 (36.4%) 2 (15.4%) 18 (31.6%)

Rectal Stenosis Dilations Alone (N ¼ 6) Surgical (N ¼ 1) Overall (N ¼ 7)

Enemas 1 (16.7%) 0 (0.0%) 1 (14.3%)
Laxatives 3 (50.0%) 0 (0.0%) 3 (42.9%)
None of the
above

2 (33.3%) 1 (100.0%) 3 (42.9%)
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