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Abstract

Introduction: Currarino Triad is a complete form of Currarino Syndrome which consists of sacral
anomaly, anorectal malformations, and a presacral mass. Individual case reports and small case series
regarding the diagnosis and treatment have been described in the literature. Here we present a case of a
young woman with Currarino Syndrome, managed with Sacral Nerve Stimulation (SNS).

Case report: A 32-year-old female presented with Currarino triad including anal atresia, dysplasia of the
sacrum, and presacral teratoma with tethered cord. The patient is of Polish decent and for many years
received treatment for chronic constipation in Poland. She underwent multiple surgeries to correct the
anal atresia, first when she was thirteen years old with unsatisfactory results further requiring diamond
flap anoplasty after her arrival to the United States at the age of twenty-nine. She has also had chronic,
refractory constipation despite aggressive medical treatment. A sacral nerve stimulator was implanted to
treat her refractory constipation with promising results.

Discussion: Our experience with SNS treatment for this patient with Currarino Syndrome provides
encouraging results for the use of SNS in the treatment of constipation in patients with previously
distorted anatomy. Given the success of SNS in adults with other congenital anal malformations, and the
success with this patient, SNS may have a promising future for improving bowel dysfunction and quality
of life in Currarino Syndrome patients.

Conclusion: Sacral nerve stimulation can be a successful surgical approach in managing chronic,
refractory constipation, demonstrating possible future applicability for Currarino Syndrome patients
struggling with chronic constipation. Further large cohort studies are necessary to evaluate the success
rate of sacral nerve stimulation in patients with chronic constipation.

Introduction

Currarino Syndrome is a rare autosomal dominant condition, first described by Guido
Currarino, a radiologist, in 1981 [1]. The classic presentation of the syndrome consists
of at least three anomalies and is called the Currarino triad. The triad has only been
observed in 20% of cases of Currarino syndrome [2]. The triad consists of sacral anomaly,
anorectal malformations, and presacral mass [3]. Each of these conditions has many clinical
presentations. Sacral agenesis refers to conditions including aplasia, hemiplegia, and dysplasia
of the sacrum and coccyx, hemi sacrum, and bifid sacrum. Anorectal malformations also come
in many variations. These include rectoperineal, rectourethral, and recto vestibular fistulas,
as well as anorectal stenosis, with anorectal stenosis being the most common presentation.
Finally, these patients present with a pre-sacral mass which can include mature or immature
teratomas, sacral meningocele, duplication cysts of the rectum, or a dermoid cyst [4].

Currarino Syndrome affects about 1-9/100,000 people [5]. Fifty percent of these patients
are accounted for by an autosomal dominant inherited mutation in gene HLXB9 [6]. While the
syndrome itself has the aforementioned presentation, Currarino Syndrome (CS) belongs to
the group of neurenteric malformations with the most common symptoms including infantile
bowel obstruction or chronic constipation in childhood [6]. This case report demonstrates
a case of a thirty-two-year-old female with a late presentation of the entire constellation of
symptoms. The subsequent post-operative complications associated with unique presentation
of a full Currarino triad were treated by sacral nerve stimulation (SNS) to improve the
patient’s symptoms. Sacral neuromodulation is a technique that has been shown in multiple
studies to improve both fecal incontinence and constipation. The major indication for SNS
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is fecal incontinence, not responding to conservative treatment,
but this relatively new method of incontinence management has
also been successfully applied in patients with severe, refractory
constipation [7]. To our knowledge, this is the first case of a patient
with a history of Currarino Syndrome and difficult post-operative
anatomy who was successfully treated with SNS therapy [8,9].

Case Presentation

A 32-year-old female presented to the colorectal surgery clinic
with a diagnosis of Currarino syndrome and a complex history
of surgical management during her previous hospitalizations
in Poland where she previously resided. Her family history was
limited but significant for a sister with a past surgical history of a
secretory and a suspicion of Currarino Syndrome. Additionally, the
patient’s niece and a three-week-old nephew were diagnosed with
Currarino Syndrome which confirms the familial inheritance of the
disease. Our patient was diagnosed late during her teenage years
since the initial symptoms had not caused any significant decrease
in her quality of life. In 1999, the initial presentation of multiple
congenital anomalies raised a suspicion of a syndromic disease
among the physicians taking care of the then 13-year-old patient.
The initial presentation of constipation, recto-vaginal fistula
and anal stricture raised a suspicion of Hirschsprung’s disease, a
condition often misdiagnosed in patients with Currarino Syndrome.
At the time of her initial hospitalization, a diverting ostomy was
created to allow for adequate stool output. Subsequently, she
underwent anal dilation and Kasai rectoplasty involving rectal
myotomy and segmental colectomy with posterior triangular
colonic flap. This procedure was considered a radical operation for
Hirschsprung’s disease at the time of initial publication by Kasai
et al. [10] demonstrating successful results in twelve out of fifteen
described patients. The anorectal motility studies after rectoplasty
with posterior triangular colonic flap demonstrated satisfactory
postoperative continence in 18 out of 22 patients evaluated by
Suzuki et al. [11]. Similarly, our patient did not have any signs of
fecal incontinence post-operatively and during teenage years. The
patient presented again three years after the initial surgery, this time
with a new onset of lower extremity numbness and paresthesia’s.
She was found to have a pre-sacral mass, a tethered spinal cord
syndrome, and an anterior sacral meningocele, consistent with
the previously suspected diagnosis of Currarino syndrome. She
was diagnosed with Currarino Syndrome at the age of seventeen.
Subsequently, the patient underwent resection of the pre-sacral
mass, separation of meninges from the sacral mass, and diverting
colostomy creation. The resected specimen was analyzed, and was
found to be a mature, benign teratoma.

That same year after presacral mass resection, the patient
underwent her first reconstruction of the anterior portion of the
anus and external anal sphincter. A number of repairs including
anoplasty and external anal sphincter repairs were performed
to correct residual anal stenosis and yet maintain function and
continence. After colostomy reversal the following year, the patient
initially maintained her continence, however she developed
symptoms of constipation requiring further medical and surgical

treatment. The medical treatment consisted of rectal enemas,
lavage, Dioctyl sodium sulfosuccinate (Bisacodyl), and stool
softeners administration to help her manage constipation. As the
patient continued to have worsening constipation, refractory to
medical treatment, a number of surgical options were considered.
The first approach was the creation of a Malone stoma and Malone
antegrade continence enema (MACE) with a hope that daily
irrigations would help with her constipation.

Figure 1: Chronic constipation in a patient with
Currarino Syndrome.

Figure 2: SNS therapy in a patient with Currarino
Syndrome.

Over the next few years, she experienced a number of
complications requiring further surgical revisions of her Malone
stoma. One year after her Malone stoma creation, she presented
with abdominal pain and an inability to irrigate her stools. She
was found to have neurogenic bladder and ectasia of the rectum
leading to a megarectum which also contributed to her worsening
constipation. According to previous reports, rectosigmoid ectasia
is associated with anorectal anomaly repair which could have
contributed to her symptoms [12]. With the worsening symptoms
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and diagnosis of megarectum, patient underwent transabdominal
proctectomy with colo-anal anastomosis. Throughout the next few
years, patient underwent additional procedures including recto-
vaginal fistula repair and exploratory laparotomy for recurrent
small bowel obstructions. At this point, the severe constipation
progressed as well as the abdominal and pelvic adhesions due to
multiple surgical interventions. In 2015, twelve years after the
diagnosis of Currarino syndrome, the patient relocated to the
United States where further care was continued. Due to persistent
symptoms of chronic constipation (Figure 1), the medical and
surgical treatment options were limited, therefore a decision was
made to implant a sacral nerve stimulator (SNS) (Figure 2). Prior
to SNS implantation an extensive work up was completed including
anal manometry (Figure 3). Finally, the following year, the patient

had a Stage 1 SNS implantation along with an endodermal diamond
flap repair for refractory constipation and residual anal stenosis,
respectively. Given the patient’s positive results with the stage 1 SNS,
she progressed to a permanent implant during stage II procedure
two weeks later. Post-operatively the patient had satisfactory
outcomes with no immediate post-operative complications. The
SNS stimulator remains activated with one occurrence requiring
battery change since the implantation with significantimprovement
in constipation symptoms. Patient currently has regular bowel
movements every two days. The medical therapies for constipation
including enemas and stool softeners are still administered. She has
not experienced any adverse events associated with the placement
of SNS electrode.
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Figure 3: Anal manometry findings in a Currarino Syndrome patient with refractory constipation.

Discussion

Currarino syndrome is rarely encountered in clinical practice
and as a result, the diagnosis remains challenging for clinicians and
surgeons. Currarino syndrome is considered a neonatal or even
prenatal diagnosis since the most common anorectal symptoms can
be present at birth. Cretolle et al. [13] reported prenatal diagnosis of
Currarino syndrome by ultrasound at 22 weeks’ gestation. Despite
early clinical presentation, the diagnosis is often very complex
and therefore not established until later in life. The diagnosis of

Currarino syndrome consists of a wide variety of early childhood
symptoms often mimicking other more common conditions. It is
usually diagnosed during the first years after a child is born as the
anorectal anomalies can be observed. The constellation of different
symptoms and clinical presentations (Table 1) have been previously
described in a small number of individual case series since the first
description by Dr. Currarino in 1981 (Table 2). While uncommon,
late presentations of Currarino syndrome have also been described
in the past [14].
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Table 1: Clinical presentation of patients with Currarino Syndrome. (**conditions present in our patient).

Type of Deformity Deformity
Aplasia/Hypoplasia/ dysplasia of the sacrum**
Skeletal Spine Bifid sacrum
Hemisacrum
Neoplasia Presacral teratoma**

Anal atresia**

Rectovaginal fistula**

Abdomen Gastrointestinal
Chronic constipation**

GI obstruction**

Rectovaginal fistula**

Bicornuate uterus**

Genitourinary, Internal Genitalia Female

Septate vagina

Bifid scrotum

Hypoplasia of Penis

Hypospadias

Neurologic, CNS

Tethered cord**

Anterior sacral meningocele**

Developmental delay (microdeletion patients only)

Genitourinary, Kidneys

Horseshoe kidney

Urinary Incontinence

Vesicoureteral reflux

Table 2: Currarino Syndrome case series.

Ref. Patient Presentation Age and Sex Anal malformation Presacral Mass Sacral Anomaly
[3] Chronic constipation 5-month-old girl - Anal stenosis Meningocele S1 butte.rﬂy deformity and
crescentic defect of sacrum
[3] Chronic constipation 11-month-old boy Anal stenosis Teratoma Large crescentic defect of
lower sacrum
[3] N/A 13-month-old boy Imperforate anus Enterlc cyst/ small defect in the lower
meningocele part of the sacrum
[2] diverting colostom 14 day old Anal stenosis with Presacral mass Lumbosacral dysraphism
8 Y Y rectovaginal fistula ysrap
[20] N/A 22-year-old Caucasian anal atresia and an ectopic meningocele sickle-shaped sacrum
female anus
[15] N/A 4-year-old F Anorectal malformation epidermoid cyst Sacral agenesis
(daughter) P y g
[15] N/A 30-year-old F (mother) Anorectal malformation Anter.lor sacral Sacral agenesis
meningocele
[19] chronic c.onstlpatlog and 6-year-old F Anqrectal malfo'rm.t:ltlon an Pre-sacral mass No information
abdominal distention Hirschsprung’s disease
[10] N/A M Recto-urethral fistula Presacral teratoma Sacral bony deformity
[10] chronic constipation 14-month-old F Anal stenosis Anterior meningocele Sacral scimitar defect
[10] chronic constipation 14-month-old F Anal stenosis Anterior meningocele Sacral scimitar defect
anorectal stenosis/retro
[13,9,28] N/A 32-year-old F 54 y/o M | rectal abscess/vesicoureteral | presacral teratoma Sacral defect
reflux
anterior sacral
[28] N/A 11 patients N/A meningoceles, partial sacral agenesis’
teratomas, or both
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[25] Intestinal Obstruction 1st day of life F Rectal stenosis Presacral Teratoma No osseous sacral anomaly
anterior sacral
[27] Chronic Constipation 22-year-old M Malformation meningoceles, partial sacral agenesis
teratomas, or both
[7] N/A 6 p;zggss,ilsate 50% Hirschsprung’s Presacral Mass N/A

Currarino Syndrome presents with a constellation of symptoms
that often lead to multiple surgical interventions in order to improve
the morbidity associated with the disease. The most common
anorectal malformation in Currarino triad is anorectal stenosis
which leads to the most common symptom in the Currarino triad,
which is constipation [15]. Another but less frequent malformation
in Currarino syndrome is complete anorectal atresia. Additionally,
patients often present with pre-sacral mass. Based on previous
reports, the presacral mass has been reported to be an anterior
sacral meningocele in 60% of patients, a teratoma in 25%, and
other tumors in the remaining 15% of patients [16]. Historically,
malignant transformation has been observed in Currarino
syndrome patients with presacral masses [17,18]. Fortunately, this
patient’s mature teratoma was not found to be malignant, and no
further post-operative treatment was required for the mass.

Our case also demonstrates a patient who had a recto vaginal
fistula which allows for the passage of stool through the fistula even
in patients with atresia. This presentation masked her condition
and did not allow for early diagnosis. The refractory constipation in
this case was likely caused by anatomical alterations with residual
anal stenosis as well as functional causes. Although SNS has been
successfully used in patients with sphincter degeneration and
weakness, and possibly in those with sphincter disruption, sacral
nerve stimulation markedly improves fecal incontinence [19],
there is no evidence regarding its use in patients with Currarino
Syndrome.

Stage I of SNS is classified as a test phase to allow physicians
to assess benefits of a future permanent sacral neuromodulation.
A device is surgically implanted and sends mild electrical impulses
to the sacral nerve which can activate or inhibit the nerve based
on impulse. The finding of an increased squeeze pressures during
SNS treatment suggests that SNS augments striated anal sphincter
muscle activity which leads to either hypertrophy of existing muscle
fibers or alteration in muscle fiber type which plays a key role in
the treatment of fecal incontinence [19]. Previous studies have
also demonstrated significant improvement in rectal sensation to
distention which is one of the theories behind the improvement in
constipation after SNS implantation [20,21]. The most commonly
described adverse effects related to SNS implantation are infection,
pain and lack of intended results which often lead to SNS electrode
explanation. According to a number of studies the explanation
rates vary from 7.8% to 12.7% and reoperation rates from 14.2%
to 23.9% [22].

Our experience with this patient provides a successful
utilization of SNS in the treatment of constipation in patients with

previously distorted anatomy. While long-term use and success
rate of SNS in Currarino Syndrome patients cannot be established
due to lack of large cohorts of patients with this condition, this case
demonstrates its feasibility. The use of SNS was specifically found
to be useful in patients with a morphologically intact sphincter
apparatus, whose incontinence stems from a functional rather
than an anatomic deficit. The way in which SNS helps such patients
is thought to be by enhancing striated muscular activity and
neuromodulating sacral reflexes that regulate rectal sensitivity and
contractility [23]. The SNS alters afferent input to the sacral spinal
cord and helps to better control both incontinence and constipation
[23]. The challenges for direct application of SNS lie in the fact that
Currarino Syndrome patients present with a multitude of anatomic
deficits along with functional deficits. Patients with this congenital
triad often undergo multiple surgical procedures which lead to
distorted pelvic anatomy and associated complications. Therefore,
further use of SNS needs to be assessed on a case by case basis.

The use of SNS has been described in patients with other
anorectal malformations such as imperforate anus which was one
of the first cases where SNS was used in adults with congenital
anal malformation [24]. Additionally, SNS had historically been
used in children with VACTRL, but it has not been used in adults
with this syndrome [25]. Our case study showed its potential in the
adult population with complex anorectal malformations. Given the
previous success rates in individual anorectal malformation cases,
it is not as surprising that this patient had positive results as well.
The main indication for SNS implantation is fecal incontinence,
however more recent data have shown that it can also be used for
chronic refractory constipation as presented here [20]. The patient
underwent permanent sacral nerve stimulation with a primary
goal of improvement in constipation which was achieved despite
difficult, distorted pelvic anatomy. Given the success of SNS in
adults with other congenital anal malformations, and the success
with this patient, SNS has a promising future for improving bowel
dysfunction and quality of life in Currarino Syndrome patients. This
case can help to pave the way for future larger studies including
patients with anorectal malformations.

Conclusion

Currarino triad is a rare congenital disease and its diagnosis
is even more uncommon in the adulthood. The most common
symptom related to this syndrome is chronic constipation, and
early diagnosis and treatment with SNS can significantly improve
quality of life for some of these patients. The use of SNS in this
case demonstrated a successful surgical approach to treatment
of refractory constipation in a patient with difficult congenital
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anorectal malformations. Long term follows up and larger cohort
studies will be necessary to determine the efficacy and application
of SNS in adults with similar colorectal anomalies.
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