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Currarino syndrome (CS) is a rare constellation 
of congenital malformations affecting the caudal 
spine and its surrounding structures and is consid-

ered to be a form of caudal regression anomaly that occurs 
during embryonic development.1,5 Although classically 

defined as the triad of sacral dysgenesis, anorectal malfor-
mation, and presacral mass, CS is now recognized to be a 
more complex clinical spectrum that can involve various 
pathologies.5,7,17 These include occult spinal dysraphism, 
spinal cord tethering, renal/ureteral anomalies, female in-
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OBJECTIVE It is well established that Currarino syndrome (CS) may be associated with spinal dysraphism. Here, the 
authors report on 10 CS patients with dysraphic anomalies who had undergone a combined neurosurgical and general 
surgical approach to repair the dysraphic anomalies and resect the presacral mass in a single operation. They discuss 
the spectrum of spinal dysraphism that may coexist in CS in the context of its developmental etiology.
METHODS Children with a confirmed CS diagnosis who had undergone the combined operative approach were identi-
fied from a departmental database. Presenting features were recorded and preoperative imaging was analyzed to record 
features of the presacral mass and the dysraphic anomalies. The histopathological nature of the resected presacral 
mass and the outcomes postoperatively and at the last follow-up were reviewed.
RESULTS Between 2008 and 2015, 10 patients presented with CS, 9 with constipation. Median age at the time of 
surgery was 1.3 years. Six of the 10 patients had anorectal malformation consisting of anal stenosis, rectal stenosis, or 
imperforate anus. Spinal anomalies included anterior meningocele (5 cases), low-lying conus (8), terminal syrinx (4), 
fatty filum (5), caudal lipoma (3), and intraspinal cyst (1). In all cases, the lumbosacral spinal canal was accessed via a 
midline approach with laminoplasty, allowing spinal cord untethering and repair of the dysraphic anomalies. Following 
dural closure, the incision was extended inferiorly to incorporate a posterior sagittal approach to resect the presacral 
mass. The histopathological nature of the mass was mature teratoma (8 cases), complex hamartomatous malformation 
(1), or neurenteric cyst (1). There were no new instances of neurological deterioration, with most instances of persisting 
morbidity related to constipation (6 cases) or neurogenic bladder dysfunction (8). There were no infective complications, 
no instances of cerebrospinal fluid fistula, no recurrences of the presacral mass, and no cases of retethering of the spi-
nal cord.
CONCLUSIONS Although not part of the original triad, spinal dysraphic anomalies are common in CS and in keeping 
with a disorder of secondary neurulation. Lumbosacral MRI is an essential investigation when CS is suspected. Children 
are at risk of sphincter impairment due to the anorectal malformation; however, both spinal cord tethering and compres-
sion from the presacral mass may further compromise long-term continence. A combined operative approach to repair 
the dysraphic anomalies and resect the presacral mass is described with good postoperative and long-term outcomes.
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ternal genital or uterine malformations, and various types 
of fistulas (rectoperineal, rectourethral, rectovestibular, 
rectocloacal, and neurenteric fistulas have all been de-
scribed).7,13,17

Currarino syndrome has a genetic basis, and in familial 
cases, inheritance is autosomal dominant with low pen-
etrance. The homeobox gene motor neuron and pancreas 
homeobox-1 (MNX1, formerly HLXB9) is implicated in 
almost all familial cases and 30% of sporadic cases of 
CS.1,4,19 Eighty-two causative mutations have been identi-
fied on this gene, which is mapped to the 7q36 region and 
encodes a transcription factor, although these have so far 
not been correlated well to phenotype.4,13,19

Even within the triad originally described, the pheno-
type is variable and the presence of two components of 
the triad is often termed “incomplete CS.”8,15 The typi-
cal sacral anomaly is a scimitar-shaped hemisacrum with 
sparing of the first sacral vertebra.1,7,23 The most common 
anorectal malformations are anal stenosis, rectoperineal 
fistula, and imperforate anus, and in most cases the pre-
sacral mass is an anterior meningocele, a teratoma, or a 
combined pathology.7,9,11,17,22

It is recognized that spinal dysraphism, while not an 
obligatory component of the syndrome, can be a feature 
of CS that may require neurosurgical intervention.7,9,13 
Most commonly the dysraphism occurs in the form of an 
anterior meningocele, which in the context of CS often 
contributes to the presacral mass by herniation through 
an anterior sacral defect. However, other distinct spinal 
pathologies have been described, including spinal lipoma, 
fatty filum with low-lying conus, syringomyelia, diaste-
matomyelia, and fistula between the colon or bladder and 
the spinal canal.9,13,17 A recent literature review by Kole 
and colleagues13 revealed that occult spinal dysraphism 
was present in 60% of 110 patients and that 43% of 163 
patients underwent a procedure to correct a tethered spi-
nal cord.

In the current study, we present a case series of 10 CS 
patients with associated spinal dysraphism who had pre-
sented to our service between 2008 and 2015 and were 
treated with a combined neurosurgical and general surgi-
cal approach to repair the spinal dysraphism and resect the 
presacral mass in a single operation.

Methods
Patients were identified from a prospectively collected 

departmental database containing all neurosurgical pro-
cedures undertaken in the department, along with any ad-
verse events or complications of surgery. The study group 
comprised all patients with a diagnosis of CS who had 
undergone a combined neurosurgical and general surgi-
cal approach to repair the spinal dysraphism and resect 
the presacral mass in a single operation. Children with CS 
who had undergone either neurosurgical or general surgi-
cal procedures alone were excluded from the study. The 
demographic parameters assessed were age at presenta-
tion, sex, and family history.

Cases were evaluated by a review of clinical records, 
radiological studies, operative reports, and histopathologi-
cal results. The mode of clinical presentation was record-

ed and the preoperative radiological images (plain radio-
graphs and MR images) were analyzed to record features 
of the presacral mass as well as the nature of the dysraphic 
and sacral anomalies. The histopathological nature of the 
resected presacral mass was determined from histologi-
cal reports, and clinical records were used to assess peri-
operative complications and functional status at the last 
follow-up.

Results
Ten patients were eligible for inclusion in this study (6 

female, 4 male), all of whom had undergone surgery be-
tween 2008 and 2015. All patients had evidence of sacral 
dysgenesis and a presacral mass (minimal requirements 
for incomplete CS) along with an associated spinal dysra-
phism. Six of the 10 patients also had an anorectal malfor-
mation, encompassing the complete CS phenotype. Me-
dian age at the time of surgical intervention was 1.3 years 
(mean 2.4 years, range 20 days–11 years).

Presentation
Case-specific details, including presenting features and 

radiological findings, are summarized in Table 1. By far 
the most common initial symptom was constipation, with 
almost all patients (9/10) presenting with this sign. Among 
these 9 patients, 3 had clinical features of bowel obstruc-
tion with vomiting and abdominal distention soon after 
birth. Anorectal malformation, which was diagnosed in 
6/10 patients, encompassed a combination of imperforate 
anus (3), anal stenosis (2), rectal stenosis (1), and anteri-
orly displaced anus (1). Four of the 10 patients had docu-
mented evidence of urinary tract dysfunction prior to the 
combined intervention, comprising 1 case each of urinary 
incontinence, urinary retention, mixed symptoms, and hy-
dronephrosis. Evidence was based on clinical symptoms 
as well as a noninvasive preoperative bladder function as-
sessment consisting of an upper and a lower urinary tract 
ultrasound, as well as an evaluation of urinary flow rates 
and quantification of bladder emptying using pre- and 
postvoid bladder volumes averaged over three voids. Cu-
taneous stigmata of occult spinal dysraphism in the form 
of sacral swelling and/or hairy patch were present in 2/10 
patients. Three of the 10 patients had evidence of bilat-
eral leg weakness on neurological examination, and in 1 
case, CS was incidentally diagnosed on MRI performed 
for global developmental delay and prophylactic surgery 
was proposed. In another case, severe anal stenosis was 
identified soon after birth. The child had undergone anal 
dilatation and examination under anesthesia at another 
unit. This was followed by the introduction of daily dilata-
tion with Hagar dilators. The child presented at 10 weeks 
with bilateral leg weakness and neurogenic bladder dys-
function secondary to spinal epidural abscess associated 
with pyomyelia.

A positive family history was present in 3/10 patients. 
Interestingly, these 3 patients were siblings, 2 of whom 
were nonidentical twins and all presenting with clinical 
features of bowel obstruction. Another 2 patients were 
found to have a genetic deletion at the 7q36 locus, which 
has been associated with CS.
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Radiological Findings
Plain Radiograph Findings

All 10 patients had evidence of partial sacral dysgen-
esis. It always spared the S1 vertebra; in 7 cases the defect 
was distal to S2, and in 2 cases the defect was distal to 
S3. In 7/10 cases there was a classic “scimitar sacrum” 
with a right (6 cases) or left (1 case) sacral deficiency on a 
posteroanterior plain radiograph (Fig. 1). All patients had 
evidence of an anterior sacral defect confirmed by plain 
radiography or MRI.

MRI Findings
In all cases MRI of the lumbosacral region was per-

formed. The intraspinal anomalies are summarized in 
Table 1. A low-lying conus was observed in 8/10 patients. 
The average level of the conus was at the L4 vertebra 
(range L2–S3), and the L2/L3 intervertebral disc was used 
as the lower limit of the normal conus position. This was 
often associated with fatty filum (also termed “filar lipo-
ma”), which was present in 5 cases. A larger lipoma of 
the caudal type was present in 3 cases, and these patients 
had the lowest conus levels observed in this study. An-
terior meningocele, defined as a presacral cerebrospinal 
fluid–containing sac in continuity with the spinal theca, 
was present in 5/10 patients. In these cases, the meningo-
cele herniated ventrally through the anterior sacral defect, 
where it contributed to the mass in the presacral space 
(Fig. 2). A terminal syrinx, defined as any MRI evidence 
of fluid in the terminal spinal cord, was present in 4/10 

TABLE 1. Case-specific details including presenting features and radiological and histopathological findings

Case 
No.

Age at 
Op Sex Presenting Feature

Anorectal 
Malformation Sacral Defect

Dysraphic 
Anomaly

Conus 
Level Presacral Mass

1 20 days M Constipation Anal stenosis Dysgenesis distal to S2, ant sacral 
defect, rt sacral deficiency

Ant meningocele, 
filar lipoma

L4 Mature teratoma

2 18 mos F Motor weakness, sacral 
swelling, hairy patch

— Dysgenesis distal to S2, ant sacral 
defect, rt sacral deficiency

Filar lipoma, 
syringomyelia

L3 Mature teratoma

3 22 mos F Constipation — Dysgenesis distal to S3, ant sacral 
defect, rt sacral deficiency

Intraspinal cyst L3 Neurenteric cyst

4 2.5 mos F Constipation, motor 
weakness, neuro-
genic bladder

Imperforate anus Dysgenesis distal to S2, ant sacral 
defect

Caudal lipoma, 
pyomyelia

S3 Mature teratoma

5 2.5 yrs M Constipation, urinary 
retention

— Dysgenesis distal to S3, ant sacral 
defect, rt sacral deficiency

Ant meningocele, 
filar lipoma

L2–3 Mature teratoma

6 18 mos M Constipation, develop-
mental delay

— Dysgenesis distal to S2, ant sacral 
defect

Caudal lipoma, 
syringomyelia

S1 Mature teratoma

7 11 yrs F Constipation, urinary 
incontinence, sacral 
swelling

Anal stenosis Dysgenesis distal to S2, ant sacral 
defect

Ant meningocele, 
caudal lipoma, 
syringomyelia

L5 Mature teratoma

8 4.5 yrs M Constipation Imperforate anus Dysgenesis distal to S2, ant sacral 
defect, rt sacral deficiency

Filar lipoma, 
syringomyelia

L3 Hamartomatous 
malformation

9 6.5 mos F Constipation, hydrone-
phrosis

Anteriorly dis-
placed imperfo-
rate anus

Dysgenesis distal to S1, ant sacral 
defect, lt sacral deficiency

Ant meningocele L3 Mature teratoma

10 38 days F Constipation Rectal stenosis Dysgenesis distal to S2, ant sacral 
defect, rt sacral deficiency

Ant meningocele, 
filar lipoma

L2 Mature teratoma

Ant = anterior; — = none.

FIG. 1. Plain radiograph showing the typical scimitar-shaped sacral dys-
genesis of CS, with the sacral deficiency on the right (circle).
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patients. Furthermore, 1 patient had an intraspinal cyst 
and 1 patient had a spinal epidural abscess with extensive 
pyomyelia. No single patient had an isolated dysraphic 
anomaly; the average incidence of concurrent anomalies 
was 2.6 (range 2–4).

Operative Approach
Patients underwent a combined neurosurgical and gen-

eral surgical approach to repair the dysraphic anomalies 
and resect the presacral mass in a single operation. In-
traoperative neurophysiological monitoring was used in 
all cases, which involved a combination of motor evoked 
potentials and triggered electromyographic mapping, with 
electrodes placed in the tibialis anterior muscle (L5), gas-
trocnemius muscle (S1), abductor hallucis muscle (S2), and 
anal sphincter (S3/S4). Patients were positioned prone af-
ter insertion of a urinary catheter. The lumbosacral spinal 
canal was accessed through a standard midline approach 
with laminoplasty. The dura mater was opened in the mid-
line. Untethering of the spinal cord was performed by sec-
tion of the filum or division of the caudal lipoma once the 
functional nerve roots had been identified via nerve root 
mapping. When present the anterior sacral meningocele 
was repaired through the same approach. The neck of the 
ventrally (and caudally) positioned meningocele sac was 
delineated (Fig. 3 left). The posterior dural opening was 
then closed from proximal to distal, until this closure was 
level with the anterior defect. The posterior and anterior 
dura were then sutured perpendicular to the main dural 
closure. A T-shaped duraplasty thus recreated the terminal 
thecal sac, effectively excluding the neck and sac of the 
anterior meningocele (Fig. 3 right).

Once the dural closure was complete, the skin incision 
was extended to the posterior margin of the anus. Since 
the coccyx and terminal sacral segments are generally ab-
sent, there is good transperineal access to the presacral 
space. From beneath the surgical drapes, and thus outside 
the sterile field, a Hagar dilator was placed through the 
anus to the rectum in order to protect the latter during mo-
bilization of the anterior aspect of the presacral mass. The 
posterior aspect of the mass from the sacrum and sacral 
defect could then be safely dissected, having already ex-
cluded and made watertight the intrathecal compartment. 
Posterior sagittal anorectoplasty or anoplasty was per-
formed in the same setting when required.

In 4/10 cases, a colostomy was formed in the neona-
tal period as management of the anal anomaly. In each 
of these cases, the colostomy was reversed within several 
months following the combined operation.

Histopathological Analysis
The most common finding was mature teratoma, pres-

ent in 8/10 cases. In 1 case, the presacral mass was deemed 
to be a complex hamartomatous malformation consisting 
of multiple tissue elements, including meningeal elements. 
There was also 1 case of neurenteric cyst. There were no 
instances of malignancy in this series.

Outcomes
No major neurosurgical complications were associated 

with this operative procedure. There was one instance of 
a minor superficial wound complication, which was suc-
cessfully treated conservatively. In a second case, a coc-
cygeal granuloma formed 6 months postoperatively, and at 
1 year postoperatively the patient suffered a perianal ab-
scess as part of an anal fistula. Another patient developed 
small-bowel volvulus around a band adhesion 14 months 
postoperatively, requiring an emergency laparotomy with 
bowel resection and formation of a stoma, which was re-
versed 7 months later. There were no cases of meningi-
tis, cerebrospinal fluid leak, or hematoma at any point in 
the follow-up of these patients. There were no instances 
of new neurological or urological dysfunction following 
surgery. At the last follow-up, there were no recurrences of 
the presacral mass and no cases of spinal cord retethering 
requiring further operative intervention.

At the time of writing, patients had been followed up 
for an average of 5.3 years (range 2–9.3 years). At the last 
follow-up, all patients were free of pain and were mobiliz-
ing independently. Two patients have been slow to walk 
in the context of a global developmental delay, and a third 
has ongoing irreversible weakness following her presenta-
tion with extensive pyomyelia. In the remaining 7 cases, 
lower limb motor function is normal. Eight of 10 patients 
have ongoing urological issues consisting of urinary in-
continence (1), occasional nocturnal enuresis (3), incom-
plete bladder emptying (3), and ureteral dilatation (1). In 
at least 1 patient the urological issue was thought to be 
secondary to ongoing constipation; in the remaining 7, the 
findings were consistent with neurogenic sphincter distur-
bance. Two patients are currently catheterized intermit-
tently. At the last follow-up, all patients were free of uri-
nary tract infection. Six of the 10 patients have problems 

FIG. 2. Sagittal T2-weighted MR image showing a low-lying conus with 
evidence of spinal cord tethering (solid arrow), sacral dysgenesis, and a 
cystic presacral mass (open arrow).
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with constipation, and 1 of these patients has intermittent 
fecal soiling. In 3 patients, an antegrade continence en-
ema (ACE) stoma has been formed, and 1 of these patients 
is completely free of constipation. Of the 6 patients with 
ongoing constipation, 5 have concurrent urological issues.

Discussion
Operative Approach

We believe this is the largest case series to report on 
transsacral access to the spinal cord as well as posterior 
sagittal access to the presacral space to provide single-
stage combined operative management of CS with spinal 
dysraphism. According to the literature, a wide variety 
of approaches to this condition have been taken. Some 
groups have used a staged approach, performing posterior 
sagittal anorectoplasty and repair of anterior meningocele 
in separate procedures.7,16,17 Some have proposed that this 
approach reduces the risk of postoperative meningitis.11,15 
Other approaches described have included a posterior sag-
ittal approach for the repair of an anterior meningocele, 
a transsacral approach to the presacral mass, and a com-
bined anterior and posterior approach.9,13,15,18,23 There are 
case reports and small case series that feature a combined 
approach to the presacral mass and dysraphic anomalies 
via lumbosacral laminectomy.13,14 However, the single-
stage combined approach advocated in the present study 
has, to our knowledge, only been described in individual 
case reports.2,10,20,21,23

This variability in the management of CS reflects a 
lack of consensus among the clinical community, most 
likely rooted in a paucity of evidence supporting a par-
ticular approach to this rare syndrome. Operative inter-
vention is indicated in CS for several reasons. Firstly, in 
the face of chronic and progressive symptoms, it is con-
sidered beneficial to treat the underlying cause, be that the 
anorectal malformation, the presacral mass, or the spinal 
dysraphism. Secondly, without intervention, patients are 

at risk of life-threatening complications, such as recur-
rent meningitis, perianal sepsis, and, as demonstrated in 
the present series, pyomyelia.7,12 Finally, when a malignant 
teratoma cannot be excluded, it is considered necessary 
to resect the presacral mass and confirm its histology.9 
Here, we demonstrate that a single-stage operation can 
safely and effectively address each of these indications si-
multaneously in a larger number of patients than has been 
previously described. Contrary to speculation, we found 
no cases of postoperative meningitis despite operative ac-
cess to the spinal cord and posterior rectum in the same 
sitting. Importantly, in the case of an extensive rectoperi-
neal approach, a covering colostomy was performed, as 
is routine for anorectal reconstruction in our department. 
Furthermore, there were no cases of cerebrospinal fluid 
leak or hematoma, although there was one case of perianal 
abscess associated with a fistula-in-ano 1 year after the 
operation, one case of adhesional small-bowel volvulus 14 
months postoperatively, and one case of superficial wound 
dehiscence. However, none of these complications relat-
ed specifically to the use of the combined operative ap-
proach. At the last follow-up, all patients had good motor 
outcomes and were not in pain. There were no instances 
of surgery for retethering of the spinal cord in this series. 
By safely achieving multiple objectives in a single sitting, 
this approach has the important advantages of reducing 
the number of general anesthesia episodes, scar formation 
after multiple operations, and the number of admissions 
for children and their families.

It is important to note the two main causes of long-term 
morbidity in this study. Ongoing bladder disturbance, 
including various degrees of urinary incontinence and 
incomplete bladder emptying, affected the majority of 
patients. Constipation represented the other main cause 
of postoperative long-term morbidity, with one case of 
intermittent fecal soiling postoperatively. In most cases, 
bladder and bowel symptoms occurred in combination. 

FIG. 3. Intraoperative view of the terminal spinal cord before and after surgical untethering. Left: A tethered spinal cord (solid 
arrow) and the neck of an anterior sacral meningocele. There is an anterior sacral defect communicating with the presacral mass 
(open arrow). Right: Appearance after untethering of the spinal cord. The terminal thecal sac has been reconstructed using a 
T-shaped duraplasty (solid arrow), excluding the communication with the presacral space (open arrow). Cephalad and caudad 
directions are indicated for orientation. Figure is available in color online only.
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Where outcomes related to bladder and bowel function 
are specifically mentioned in other studies, it appears that 
both ongoing constipation and urinary incontinence have 
been a feature regardless of the operative approach and 
that both are thought to have been underestimated previ-
ously.5,9,15–17,23 Indeed, this may be rooted in the etiology 
of the condition rather than the effects of surgery; it has 
been proposed that neurogenic sphincter disturbance may 
underlie these causes of morbidity in CS.22,24 We found 
combined bowel and bladder symptoms consistent with 
neurogenic sphincter disturbance. This may be a result of 
primary dysgenesis of the terminal spinal cord and conus 
rather than tethering of the spinal cord. However, since it 
is not possible to reliably differentiate between these eti-
ologies and given that the surgical anatomy of the tethered 
cord in these cases is generally straightforward, we would 
advocate incorporating spinal cord untethering into the 
treatment strategy.

Developmental Etiology
Currarino et al. originally postulated that the etiology of 

the condition may lie in the splitting of the notochord dur-
ing late gastrulation, causing abnormal ecto-endodermal 
adhesions, disruption of somite development, amalgama-
tion of multiple germ layers, and thus a wide range of de-
fects seen at birth.5 It is now recognized that the caudal cell 
mass, a derivative of the primitive streak, which gives rise 
to the cloaca (and therefore the distal gastrointestinal and 
genitourinary tracts) as well as the terminal spinal cord, is 
a more likely candidate for the constellation of anomalies 
seen in CS. This concept is supported by the generation 
of a CS phenotype in a mouse model using etretinate, a 
teratogen that targets the caudal cell mass. One proposed 
mechanism is a failure of dorsoventral separation of the 
caudal cell mass from the hindgut endoderm during late 
gastrulation.6

All the patients in our study had a first sacral vertebra 
that was morphologically normal, and in all but one, the 
second sacral vertebra was also preserved; this finding sup-
ports an etiology related to the caudal cell mass given that 
secondary neurulation occurs only distal to the posterior 
neuropore at the level of the second sacral vertebra.3 The 
nature of the dysraphic abnormalities encountered in these 
cases is also supportive of a disorder with its origins in sec-
ondary neurulation. Fatty filum and caudal type lipomas 
were the typical tethering pathologies, both considered to 
be secondary neurulation defects. By contrast, transitional 
and dorsal type lipomas were not seen in this series.

Spinal Dysraphism in CS
It is clear from this series that intraspinal anomalies 

are common in CS. Moreover, occult spinal dysraphism 
may significantly contribute to the pathology seen in CS. 
This is in keeping with a recent literature review that esti-
mated that 60% of CS patients have at least one dysraphic 
anomaly.13 Furthermore, patients with a solid presacral 
tumor invariably had a concurrent anterior meningocele 
or lipoma. Histopathological analysis in our series showed 
that the most common type of presacral mass was mature 
teratoma, which is in keeping with findings in the litera-
ture. However, anterior meningocele often contributed to 

the mass in the presacral space, and in one case the presa-
cral mass was more histologically complex, consisting of 
various tissue types including meningeal elements. These 
findings further suggest a complex locoregional develop-
mental anomaly. The example of a complex presacral tu-
mor containing various tissue types is also in keeping with 
the development of this malformation early in embryo-
genesis, when the cellular specification of different tissue 
types is ongoing. The importance of adequately imaging 
the lumbosacral spine with MRI in cases of CS is therefore 
evident. This applies equally to patients presenting with 
anorectal malformations; the child who developed pyomy-
elia after instrumentation of the anorectal malformation 
serves to emphasize this point.

Given the significant spinal pathology demonstrated in 
our study and others, we believe the contribution of spinal 
dysraphism to the syndrome has been previously under-
recognized. Since the caudal cell mass forms the substrate 
for secondary neurulation, it is likely that aberrant devel-
opment of the caudal cell mass underlies the generation 
of multiple anomalies throughout the terminal spinal cord 
and the terminal gastrointestinal and genitourinary tracts. 
Therefore, we support the use of the term “syndrome” 
over the formerly used “triad” (referring specifically to the 
combination of sacral dysgenesis, anorectal malformation, 
and presacral mass). Indeed, we believe that the diagnos-
tic criteria for CS should be reviewed, placing appropriate 
weight on each malformation according to its incidence in 
the literature. Under such criteria, perhaps spinal dysra-
phism—or more accurately, features of aberrant secondary 
neurulation—would play a more prominent and useful role 
in the early diagnosis and management of CS.

Conclusions
Although not part of the original triad, occult spinal 

dysraphism is a common, recognized feature of CS with 
the potential to contribute to long-term morbidity. The pat-
tern of dysraphic anomalies observed is in keeping with a 
disorder of secondary neurulation. The surgical anatomy is 
typically favorable, and with the use of intraoperative neu-
rophysiological monitoring, untethering can be performed 
safely and effectively. Where occult spinal dysraphism or 
spinal cord tethering is present, a single-stage combined 
operative approach to repair the spinal dysraphic anoma-
lies and resect the presacral mass is an appropriate ther-
apy that minimizes the number of surgical interventions, 
addresses multiple congenital malformations simultane-
ously, and is associated with good postoperative and long-
term outcomes.
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