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Abstract Currarino syndrome (CS) is a rare condition that presents with any combination of a
Keywords sacral defect, a presacral mass, and an anorectal malformation. This collection, referred
~ currarino syndrome to as Currarino’s triad, may not necessarily present as all three abnormalities in the
= anal canal diagnosis of the syndrome. Anal canal duplication (ACD) is an even rarer occurrence.
=~ anorectal We present a case that lies on the CS spectrum with an associated ACD and discuss a

malformation complex surgical challenge that necessitated a customized management plan, devised
= sacral defect through a multidisciplinary approach.

= congenital
abnormalities

Insights and Importance for the Pediatric Surgeon

* In the event of an anal canal duplication, always investigate for associated anomalies, including Currarino syndrome.
* The presence of Curarrino syndrome in a patient with anal canal duplication worsens the outcomes in terms of bowel
control. This necessitates the need for a tailored and multidisciplinary approach in the surgical management and follow-

up of affected patients.

» A three-staged approach with a protective colostomy should be considered, especially in the patients who require

concomitant spinal surgery.

* The use of a protective colostomy is highly dependent on number of factors and is ultimately the choice of the surgeon.

Introduction

Currarino syndrome (CS) is an extremely rare collection of
anatomical abnormalities. CS presents as an arrangement of
a sacral defect, a presacral mass, and an anorectal malforma-
tion.! The large variation in expressivity of malformations,
and subsequent wide-ranging clinical severities, makes CS
both easily overlooked and difficult to manage.
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CSwas first described by the Italian-born, American radiol-
ogist, Guido Currarino. He was a pediatric radiologist at the
Southwestern Medical School and Children’s Medical Center,
Texas, USA. Currarino first described the triad in a case series in
1981, in which he looked at radiological imaging of three
children born with anorectal abnormalities. The definition
later evolved to include cytogenetics as a causative factor.’
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Anal Canal Duplication in the Context of Currarino Syndrome

Anal canal duplication (ACD) is a rare malformation in
which there is a second perineal orifice, usually posterior to
the native anus. The ACD may be blind ending or communi-
cating with the anal canal. The two structures frequently
share a common wall.>3 In some instances, a duplication on
the sagittal plane has also been described with the two
anuses parallel to each other and sharing the medial wall.

There is a paucity of literature describing CS and ACD as
well as their management. To the best of our knowledge, our
case represents only the fifth report in the literature®
which describes the coexistence of CS and ACD and the
resultant unique surgical challenge. Of the 58 cases of ACD
reported in the literature, we identified four patients who
had an associated Currarino triad. Nine patients were not
labeled as a CS but presented with presacral masses or sacral
defect.” We believe genetic testing was never performed, and
therefore these were never labeled as CS. We discuss possible
surgical approaches with consideration of relevant and
related clinical scenarios and potential complications.

Case Report| Images

A female patient presents with a perineal finding, which we
suspected was a posterior anal duplication (~Fig. 1A, B). The
native anus, located anteriorly, appears to be of normal
caliber and surrounded by the sphincter muscle complex.
The abnormal orifice is located at the 6 o’clock position,
posteriorly. When probed (~Fig. 1B), it appeared to be
communicating with anal canal distal to the dentate line
and just proximal to the anal verge. Plain film anteroposte-
rior pelvic X-ray shows a sacral abnormality (=Fig. 1C). A
magnetic resonance imaging (MRI) of the pelvis demonstrat-
ed a presacral mass consistent with an anterior meningocele
and a conus at L2 but without spinal cord tethering
(=Fig. 1D). These features suggested that there is an ACD

Fig. 1

(A, B) Anal canal duplication, communicating with the native
anus. (C) Hemisacrum demonstrated on anteroposterior pelvic X-ray.
(D) Abdominopelvic MRI showing a presacral mass on sagittal view.
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as part of a CS. Genetic testing was provided to the family,
given the CS.

Discussion

Currarino Syndrome (CS)

The majority of patients diagnosed with CS are detected at
birth because of the presence of an anorectal malformation
(ARM). They undergo prescribed screening, including an AP
of the sacrum and spinal ultrasound. Any type of ARM can
be associated with CS, but most frequently it is anal
stenosis or rectal atresia. Further investigations may reveal
sacral anomalies (including a sickle-shaped sacrum [scimi-
tar] or sacral agenesis), a presacral mass (sacrococcygeal
teratoma, a meningocele or an enteric cyst), and/or spinal
abnormalities such as tethered cord.®® There is a familial
tendency in approximately 70 to 90% of cases with an
autosomal dominant pattern of inheritance and an identi-
fied defect in the HLXB9 gene on the 7q36 chromosome. It
can, however, be sporadic in 10 to 30% of cases with no
identifiable underlying genetic defect.'®"'? Anal stenosis
can go undetected until the patient presents with consti-
pation. In addition, once a stenosis is diagnosed, cases of
dilations only without screening for a presacral mass have
occurred, leading potentially to missing the presence of a
presacral teratoma.

Anal Canal Duplication (ACD)

Slightly over 90 cases of posterior anal canal duplications
have been reported. Females are predominantly affected
with a 1:11 male to female ratio.>> Over half of patients
are diagnosed before the age of 1 year, and the severity of
symptoms tends to increase in correlation with the age at
presentation.'® Often an incidental finding, the subtlety of
the malformation, and the overall rarity has resulted in ACDs
going undiagnosed until adulthood, usually as a result of
local complications such as constipation, anal pain or dis-
charge, perineal/perianal infections and abscesses. ACDs are
often mistaken for fistula-in-ano when presenting as an
adult.?> The etiology of ACD is unknown, although they
are thought to arise from a duplicated dorsal cloaca. An
alternate theory is that the rupture of the cloacal membrane
and subsequent recanalization results in the formation of an
anomalous anal canal." The clinical workup of a patient with
ACD includes a thorough clinical examination to identify any
associated abnormalities. Associated abnormalities may be
present in up to 44% of cases and include craniofacial (cleft
lips), spinal (spina bifida), cardiac and renal defects. Midline
defects are the most common association.> Additional inves-
tigations may include a fistulogram and a contrast enema to
establish whether the orifice communicates with the native
anal canal.? A literature review by Carpentier et al revealed
that only 1 in 10 ACDs communicate with the anal canal and
that the majority (74%) are tubular duplications with a
minority (14%) being cystic duplications.? Surgical excision
is advocated to avoid complications such as local sepsis and
long-term risk of malignant transformation.? The mean age
at which patients present due to complications is
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34 months.'? This supports the rationale for early diagnosis
and excision.

Confirmative diagnosis of an ACD is made on histological
examination of the resected duplicated tissue. Squamous
epithelium can be found with areas of transitional and
columnar epithelium. The excised tissue may contain anal
glands and be surrounded by smooth muscle.'?

Currarino Syndrome Plus Anal Canal Duplication
There is no clear explanation as to why posterior ACD occur in
the context of CS, although given the reported association
between CS and ACD, when an ACD is diagnosed, CS should be
suspected and investigated. An ACD can, however, occur in
isolation or as part of a caudal duplication syndrome where the
duplicated anuses are in a sagittal orientation to one another. A
plain film pelvic X-ray should therefore be performed to
exclude any sacral malformations. In patients younger than
6 months of age, an ultrasound of the spine and
abdomen/pelvis may be performed to investigate for spinal
anomalies and presacral masses. If the patient has a suggestive
spinal ultrasound, or if the patient presents after 6 months of
age, an MRI of the spine is indicated. It is important to note the
presence of a tethered cord, as this finding directly impacts
surgical decision-making in terms of a primary repair versus a
staged repair with combined neurosurgical intervention. As CS
infers a genetic risk, genetic screening and counselling should
be offered to siblings and immediate family members of
patients confirmed to have CS.'°

Management of the combined pathologies of ACD and CS
requires a multidisciplinary approach involving the pediatric
surgeon, neurosurgeon, geneticist, pediatrician, and colorec-
tal nursing staff. Owing to the variety of their presentations
and the overall rarity of these conditions, the surgical
management of ACDs and CS are far from established.
Consequently, neither the timing of surgery nor the optimal
surgical approach are well-defined. To avoid possible com-
plications such as local sepsis and long-term risk of malig-
nant transformation, intrinsically associated with the
presence of an ACD, we advocate for surgical excision before
the age of 1 year."3

Described surgical techniques include a perineal ap-
proach, mucosectomy, and a posterior sagittal approach.'*
The perineal approach and the mucosal stripping may be
adopted for short (< 30 mm) duplications without an asso-
ciated presacral mass.* Excision using a posterior sagittal
approach would be recommended in our case to remove the
posterior duplication, preserving its common wall with the
anus and to concomitantly address the anterior meningocele.

Another important consideration is whether to remove
the duplication primarily or with the protection of a divert-
ing colostomy. We believe that in the case of an isolated ACD,
primary excision is a feasible and safe option. In our particu-
lar case, however, a three-staged approach may be beneficial.
This is because the anterior meningocele could be repaired
by the neurosurgeon at the same stage as the ACD excision,
thus permitting excision of the presacral mass in a clean
environment. Alternatively, the ACD should be managed
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separately from any work being done on the dura to avoid
infection.

For the purposes of alignment of presenting features and
management plans, the following scenarios have been
illustrated. The scenarios fall on a spectrum from uncom-
plicated presentations to more potentially complicated
presentations.

Scenario 1—An isolated ACD without a presacral mass. An
uncomplicated isolated ACD is not emergent, and surgical
excision can wait until an appropriate age/weight is
achieved. In this scenario, excision of the ACD may be
performed primarily with a posterior sagittal or a perineal
approach. A mucosectomy/mucosal stripping may also be
considered. A protective colostomy may not be necessary
as there is no presacral mass to excise. The indications for
excision include constipation, anal pain, or discharge and
perineal/perianal infections.

Scenario 2—An ACD with a presacral mass (not commu-
nicating with the spine). Here, we have a slightly more
complicated presentation. The resection of the ACD and
presacral mass may be performed in the same setting with
or without a protective stoma.

Scenario 3—In scenario 3, we are presented with an ACD
and a presacral mass, that is, involving the spine with
spinal cord tethering, as demonstrated at MRIL In this
scenario, a possible approach would be to perform the
resection of the presacral mass in the first operative
setting and then perform a delayed resection of the ACD
in a different operative setting. Delayed resection of the
ACD is to possibly avoid complications such as
meningitis secondary to an enterothecal fistula. The delay
in excision of the ACD is provided, in that it is noncom-
municating with the native anal canal, and the patient is
asymptomatic. A two-staged approach may also negate
the need for a protective colostomy.

Scenario 4—This scenario further covers the end of the
spectrum of presentations. An anal stenosis/atresia in
the context of CS. Here, a divided stoma should be
considered as the initial stage, followed by the delayed
resection of the presacral mass and repair of the ARM. In
this scenario, the function of the stoma is to decompress
the gastrointestinal system, allow for a clean neurosur-
gical field for the resection of the presacral mass, prevent
local wound sepsis to the posterior sagittal incision made
with the anal repair, as well as allow for anastomotic
healing.

Our clinical case aligns with scenario 3. Our goal is to
ultimately restore perineal anatomy and maintain function-
ality while limiting the complications of the resection. The
decision to utilize a divided stoma would depend on the
scenario faced, the experience of the surgeon, and the risk of
infection. Furthermore, regardless of the scenario encoun-
tered, a neurosurgical opinion should be sought with regard
to the excision of the presacral mass.

The communication between the ACD and the native anal
canal will require careful division of the anal sphincter
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muscle complex posteriorly. Meticulous dissection between
the ACD and native anal canal must be completed, keeping in
mind that the ACD and the native anus may share a common
wall. Perforation to the native anal canal is a possible risk. A
protective colostomy should be considered in this case.
Postoperative complications such as sepsis and anal stric-
tures with associated constipation must be sought postop
and during follow-up consultations.

Caregivers must be made aware that the outcomes in
terms of fecal continence are mainly associated with the
presence of sacral or spinal defects and that the resection of
the ACD does not ensure continence.'® Because of the sacral
and spinal defects, a neurogenic bladder could also be
present. Included in the preoperative counselling, there
should be the possible need for bowel management pro-
grams as well as serial interventions to manage fecal and
urinary continence issues.

Conclusion

The association of ACD and CS is an extremely rare surgical
dilemma, demanding the involvement of a multidisciplinary
team. All patients with ACD must be investigated for CS.
Several considerations inform surgical management. There
are currently no guidelines regarding primary versus staged
repair nor the timing of surgical intervention. Numerous
patient and surgical factors underpin surgical decision-
making.
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