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Introduction: The association of Hirschsprung disease (HSCR) and Down Syndrome (DS) is not uncommon
(HSCR+DS). This paper aims at reporting the results of a 24-year series focusing on surgical approach, compli-
cations and long term outcome.
Materials and methods: The notes of all patients admitted with a diagnosis of HSCR+DS have been retrospectively
reviewed. Surgical details, intraoperative complications, long term issues and functional outcomehave been recorded.
The results have been compared to those of patients without DS and were assessed based on surgical approach.
Results: A total of 23 HSCR+DS out of a series of 385 HSCR (6%) have been included. Preoperative enterocolitis
(HAEC)was reported by 32%. Associated anomalieswere detected inmore than half of the patients. In particular,
Congenital Heart Defects (CHDs) were reported by 57%. Postoperative complications (mostly symptomatic anal
sphincter achalasia) were experienced by 55%. Constipation was experienced by 30%; severe continence issues,

by 53%. One patient suffering from severe CHDs died. With regard to complications, only symptomatic anal
achalasia requiring intrasphincteric BoTox injection was significantly more frequent in HSCR+DS (30% vs 10%,
p = 0.0071). Similarly, continence proved to be significantly worse in HSCR+DS.
Discussion: With the exception of symptomatic anal achalasia, HSCR+DS patients proved not to have a higher
likelihood of complications compared to HSCR alone. On the other hand, functional results in the long term
are worse. As a consequence, long term follow up and personalized rehabilitation programs are warranted for
this delicate subset of HSCR patients.
Level of evidence: Level III.

© 2019 Elsevier Inc. All rights reserved.
Down Syndrome (DS) is reported with a prevalence ranging between
5% and 16% in patients with Hirschsprung disease (HSCR) [1–3]. Based
on these epidemiological data, DS represents the most frequently
encountered chromosomal abnormality in HSCR. Similarly, HSCR is
found in DS with a prevalence ranging between 1% and 6% [3–5],
which is nearly 100-folds higher than the general population, suggesting
that all DS children with constipation should be considered as potential
candidates for HSCR.

Some Authors addressed the outcome in HSCR and reported poorer
results in terms of both preoperative and postoperative morbidity and
mortality in patients with HSCR+DS [2,3,6]. On the other hand, others
N SS Antonio e Biagio e Cesare
did not find any significant difference [1,7,17]. We recently addressed
the issue of mortality in HSCR and hypothesized that associated anoma-
lies such as congenital heart defects (CHDs), more frequently encoun-
tered in patients with DS, could explain the higher morbidity and
mortality rates reported in some HSCR+DS series [8]. The aim of this
paper is to describe the results of a series of HSCR+DS patients admitted
over a 24-year period, who are being actively followed up in a dedicated
Center for Pediatric Digestive Diseases, focusing on surgical approach,
complications and outcome.
1. Materials and methods

We retrospectively reviewed the notes of all patients admitted be-
tween January 1994 and December 2017 (24 year-period) to Giannina
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Gaslini Institute (Genoa) and The Children Hospital (Alessandria) that
are being followed up for HSCR in a dedicated Center for Pediatric
Digestive Diseases (The Children Hospital, Alessandria). Demographics
and phenotype data alongwith data regarding clinical features, surgery,
complications and long-term outcome have been recorded and stored
into an encrypted database according to Personal Data Protection Act.
Institutional Review Board approval was obtained on April 2010 as a
part of a wider project on phenotype assessment in HSCR.
1.1. Inclusion and exclusion criteria

Inclusion criteria were 1) HSCR diagnosis confirmed by an expert
pathologist (PN) based on histochemistry on rectal suction biopsy or on
histochemistry + histology on resected specimen; 2) Down Syndrome
confirmed at postnatal Karyotype. Exclusion criteria were 1) Lack
of data regarding extent of aganglionosis, surgery and/or outcome
measures; 2) Patients who are not being regularly followed up in our
dedicated outpatient Clinic.
1.2. Recorded data according to Personal Data Protection Act

We recorded the following data according to Personal Data Protec-
tion Act. Demographic data, extent of aganglionosis, associated anoma-
lies, age at surgery, details regarding surgical procedure (type of
procedure and data regarding possible minimally invasive approach
(MIS) either laparoscopic or robotic), postoperative course (complica-
tions), length of follow up, long term outcome addressing constipation,
enterocolitis and continence, and mortality.
1.3. Definitions

Based on Extent of aganglionosisHSCR patientswere divided into Short
HSCR (S-HSCR: aganglionosis involving the left colon, extended up to the
splenic flexure), Long HSCR (L-HSCR: aganglionosis extended above the
splenic flexure but without total colonic involvement), Total Colonic
Aganglionosis (TCSA: aganglionosis extended to the whole colon with
variable involvement of the terminal ileum) and Total Intestinal
Aganglionosis (TIA: aganglionosis extended up to the jejunum).

Continence was assessed according to Wingspread classification in
patients older than 4 years with at least 6 months of follow-up. It
was graded as excellent, good, fair or poor as previously reported
[9]. Continence was assessed by an independent researcher (MM) who
collected these data by interviewing caregivers during scheduled
outpatient examinations.

Enterocolitis was defined according to Elhalaby criteria and was
graded into mild, moderate and severe [10]. Enterocolitis occurrences
were divided based on timing of occurrences into preoperative, post-
operative or both.

Constipation was defined, according to modified Rome criteria for
functional constipation, in the absence of residual aganglionosis or
hypoganglionosis or other anatomic, metabolic or iatrogenic issues
[11,12].

Complications were recorded based on their type and treatment.
1.4. Control group (HSCR patients without DS)

The group of all consecutive HSCR patients without DS who are
being regularly followed out at our dedicated outpatient Clinic has
been used as control group. Extent of aganglionosis, prevalence of asso-
ciated anomalies, surgical details (i.e. MIS or not), complications and
long-term functional results have been recorded in order to determine
whether DS can interfere with each outcome measure.
1.5. Statistical analysis

Descriptive statisticswere reported as absolute frequencies and per-
centages. Median and ranges or mean and SD were used to describe
semiquantitative and quantitative variables. A 95% Confidence Interval
was indicated when appropriate. Differences in the frequencies of
each variable were evaluated by Fisher's exact test. All the statistical
tests were 2-sided, and p lower than 0.05 was considered as statistically
significant. Bonferroni's correction for multiple testing was used, when
appropriate, in case more items were tested in order to avoid statistical
significance occurring by chance.

2. Results

2.1. Overall and demographics

A total of 385 HSCR patients admitted to Giannina Gaslini Institute
(Genoa) and The Children Hospital (Alessandria) during the 24-year
study period are being followed up in the long-term at a dedicated out-
patient Colorectal Clinic of the Center for Digestive Diseases. Twenty-
three of these patients (6%) have both HSCR and Down Syndrome
(HSCR+DS). Of these, 15 are males for a male to female ratio of
1.875:1. With regard to extent of aganglionosis, 16 patients suffer
from S-HSCR, 6 from TCSA and 1 from L-HSCR. None of the patients
has TIA. In no cases a familial history for HSCR is reported.

2.2. Clinical features

A delay or absent meconium passage is reported in 9 (64%) out of
15 patients with reliable data on this regard. Information regarding
HAEC status in personal history was available in 19. Overall, HAEC was
experienced by 10 (53%). Preoperative HAEC was experienced by
6 (32%) (severe in 1, moderate in 2 and mild in 3), postoperative
HAEC by 8 (42%) (severe in 1, moderate in 3 and mild in 4) and both
prepostoperative HAEC by 4 (21%).

2.3. Phenotype

Ultrasound (USS) of the kidney and urinary tract was performed
in 14 out of 23 HSCR+DS patients, heart USS in 14, ophthalmologic
examination in 13, audiometry in 7 and cerebral USS in 5. Congenital
Anomalies of the Kidney and Urinary Tract (CAKUT) were detected in
6 (43%), CHDs were detected in 8 (57%), visual impairment in 7 (54%),
hearing impairment or deafness in none, and cerebral abnormality
in 1 (20%). Further investigations were performed in three patients
suffering from autism, duodenal atresia and Crohn's disease.

2.4. Treatment: Stoma

Enterostomies were required in 10 patients (43%), being 5 colosto-
mies and 5 ileostomies. Indications included intestinal obstruction,
failed intestinal nursing, severe HAEC or staged approach, which was
chosen in the very first part of this study period (before 1998). A total
of 4200 stoma days were reported. Three patients experienced stoma
related complications (1 prolapse, 1 retraction and 1 internal hernia)
that accounted for a total of 0.71 complications per 1000 stoma days.

2.5. Treatment: Pull-through

Exhaustive data regarding adopted pull-through procedures were
available in 22 patients. Median age at surgery was 23 months (range
1 month to 22.5 years).

Endorectal pull-throughswere performed in 18 patients at amedian
age of 7 months (range 3.5 months to 22.5 years). In particular, 6
underwent a Soave procedure (with or without delayed anastomosis),
10 Soave–Georgeson, 1 Robotic Soave and 1 De La Torre. Duhamel



Table 1
Comparison of HSCR patients with and without DS. Prevalence of CHD and postoperative
symptomatic anal achalasia proved to be significantly higher as did continence issues.
After correction formultiple testing both prevalence of overall complications and ophthal-
mologic issues proved to be on the verge of statistical significance.

HSCR + DS
(n = 23)

HSCR no DS
(n = 362)

P

TIA 0 (0%) 5 (1.4%)
TCSA 6 (26%) 63 (17.4%)
L-HSCR 1 (4%) 26 (7.2%)
S-HSCR 16 (70%) 257 (71%) 1.0000
Unknown 0 (0%) 11 (3%)
M:F ratio 1.875 3.31 0.2124
Familial History 0 (0%) 37 (10.2%) 0.1488
Delayed/absent meconium 9/14 (64%) 206/297 (69.3%) 0.7685
Colostomy or Ileostomy 10/23 (43%) 133/362 (36.7%) 0.5130
Severe to moderate HAEC 5/19 (26%) 61/295 (20.7%) 0.5639
Abnormal Renal USS 6/14 (43%) 48/215 (22.3%) 0.1021
Abnormal cardiac USS 8/14 (57%) 10/173 (5.8%) 0.0001
Abnormal CNS USS 1/5 (20%) 7/77 (9.1%) 0.4096
Abnormal audiometry 0/7 (0%) 7/142 (4.9%) 1.0000
Ophthalmologic assessment 7/13 (54%) 30/161 (18.6%) 0.0074
RET mutation 3/15 (20%) 37/153 (24.2%) 1.0000
Enterostomies 9 (39%) 129 (35.6%) 0.8232
Total pull-throughs 26 363
Endorectal 21 (80%) 280 (77.1%)
Duhamel 4 (15%) 50 (13.8%)
Other 1 (5%) 7 (1.9%)
Lack of data 0 (0%) 19
Redo 4 (15%) 65 (17.9%)
Complications 11/21 (52%) 61/232 (26.3%) 0.0203
Adhesions 1/21(5%) 14/232 (6%) 1.0000
Anastomotic stricture 1/21 (5%) 21/232 (9%) 1.0000
Symptomatic Anal Achalasia 7/21 (30%) 24/232 (10.3%) 0.0071
Anastomotic leak 1/21 (5%) 5/232 (2.1%) 0.4087
Cuff stricture 1/21 (5%) 7/232 (3%) 0.5051
Other 1/21 (5%) 2/232 (0.9%) 0.2297
Constipation 6/20 (30%) 33/241 (13.7%) 0.0929
HAEC postop 8/19 (42%) 79/305 (25.9%) 0.1786
Continence Assessment 15 (N 4) 216 (N 4)
Excellent to Good Continence
(W 1–2)

7/15 (46.7%) 162/216 (75%) 0.0301

Fair to Poor Continence (W 3–4) 8/15 (53.3%) 54/216 (25%) 0.0301
Follow up length [months] 48 (8 months –

16 years)
61 (0 months to
25 years)

Deaths 1/23 (4.3%) 8/362 (2.2%) 0.4290

Legend: S-HSCR = Short HSCR forms; L-HSCR = Long HSCR forms; TIA = Total Intestinal
Aganglionosis; TCSA = Total Colonic Aganglionosis;HSCR = Hirschsprung; CNS = Central
Nervous System (cerebral);W = Wingspread score. Bonferroni's adjustment lowers p value
required for statistical significance to 0.005 for innate variables (items = 9) (phenotype,
associated anomalies) and to 0.0071429 for complications, and postoperative HAEC occur-
rences (items = 7). Owing to the independent relationship with other assessed outcome,
this correction was not applied to continence issues.
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pull-through was performed in 4 patients at a median age of 5.5 years
(range 1.5 to 8.7 years).

Four out of these 22patients underwent a redoprocedure. The ineffec-
tive procedureswere performed elsewhere in 3 out of 4 patients. Reasons
for redoingwere residual innervative issues in 3 patients and anastomotic
retraction in one. No data regarding the indication for a specific surgical
procedure could be recordedwith the exception for the very recent series
of patients, operated on since 2003, who mostly underwent laparoscopic
or robotic endorectal pull-through in order to adopt concepts of MIS and
fast track care.

2.6. Complications

Twelve complications were experienced by 11 out of 21 patients
with reliable data (55%). Complications included symptomatic anal
sphincter achalasia requiring myotomy or BoTox injection (7), residual
dysganglionosis or aganglionosis (1), adhesions (1), anastomotic leak
(1), anastomotic stricture (1), and rectal cuff stricture (1). The patient
with residual innervative issue was reoperated and is one of the 4
redos in our series. The patient with cuff stricture underwent successful
postoperative laparoscopic cuff release. Terminal definitive enterostomy
with Miles' procedure [13] was performed in 1 patient suffering from
severe terminal ileitis, perianal excoriation and incontinence. Only
scattered data were recorded regarding minor complications, mostly
from patients belonging to the recent series. On the ground of these
considerations, those minor complications were not addressed.

2.7. Outcome

Median length of follow upwas 4 years (range 8months to 16 years).
Median age at follow up was 7 years (range 15 months to 26 years). One
patient with severe CHD died owing to severe enterocolitis and cardiac
failure 2 years postoperatively. Mortality rate can be estimated in 4.35%
(95%CI 0.7% to 21%). In the long term, constipation was reported by
6 (30%) out of 20 patients who could be assessed on this regard (1 died,
1 carries permanent stoma afterMiles' procedure, and 1was lost at follow
up). Continence was assessed in 15 (1 died, 1 carries permanent stoma
after Miles' procedure, 1 was lost at follow up and 5 were younger than
4 years of age at interview) and graded as excellent in 3, good in 4, fair
in 4 and poor in 4. Considering the combination of impaired continence
and constipation, only 5 patients (33%) did not report any functional
issue in the long term. When addressing continence according to extent
of aganglionosis, the limited number of patients in each group limits the
reliability of any statistical analysis. Nonetheless, 1 (30%) of the patients
with TCSA reported excellent to good continence in the long term com-
pared to 6 (50%)with S-HSCR that reported excellent to good continence.

2.8. Comparison of HSCR+DS with HSCR alone

After adjustment for multiple testing, we identified 3 items that
proved to be statistically more frequent in HSCR+DS namely preva-
lence of CHD (p = 0.0001), incidence of postoperative anal sphincter
achalasia requiring treatment (p = 0.0071), and impaired continence
(p = 0.0301). Although the overall incidence of complications in
patients with DS was higher (52% vs 26.3%), this aspect failed to reach
statistical significance after Bonferroni's correction (See Table 1 for
details).

2.9. Impact of MIS in HSCR+DS

When addressing the role of MIS in patients with HSCR+DS we
could not detect statistically significant differences in terms of surgical
complications or long-term function. The incidence of most issues did
overlap. Of note, constipation proved to bemore frequent in patients re-
ceivingMIS surgery (40% vs 20%) who also reported a lower prevalence
of continence issues the very long term (33% vs 67%), though without
any statistical significance. Considering the combination of impaired
continence and constipation, the prevalence of postoperative functional
issues turned out to basically overlap when comparing patients basing
on surgical approach (see Table 2 for details).

3. Discussion

Our results resembled those of available literature from an epidemio-
logical point of view in terms of overall incidence, male to female ratio
and associated anomalies [1–3,6,14,15]. We could demonstrate that
most relevant clinical features do not differ when comparing HSCR pa-
tients with and without DS with the exception of the incidence of CHD
that proved to be significantly higher in HSCR+DS in ours as in most
reported series [1–3,6,14,15]. This aspect must be underlined and taken
into consideration when addressing risk factors for mortality [8].

Presenting symptoms in HSCR+DS patients proved not to signifi-
cantly differ from those observed in isolated HSCR patients, particularly
with regard to meconium passage and severe enterocolitis occurrences.
This is an aspect of debate as some Authors reported overlapping inci-
dence of preoperative HAEC [7,15] and others a higher incidence of



Table 2
Role of MIS on outcome inHSCR + DS patients. The type of procedurewas recorded in 22
out of 23 HSCR+DS patients. No statistically significant differences in terms of complica-
tions and outcome measure have been detected.

HSCR + DS
(MIS, n = 11)

HSCR + DS no MIS
(n = 11)

p

S-HSCR 9 7
L-HSCR 0 1
TCSA 2 4
Data available on complications 10/11 11/11
Complications 5/10 (50%) 6/11 (50%) 1.0000
Adhesions 0/10 1/11 1.0000
Anastomotic stricture 0/10 1/11 1.0000
Anal Achalasia 4/10 (40%) 3/11 (27%) 0.6594
Anastomotic leak 0/10 1/11 1.0000
Cuff stricture 1/10 (10%) 0/11 1.0000
Constipation 4/10 (40%) 2/10 (20%) 0.6285
Postoperative HAEC 4/10 (40%) 4/9 (44%) 1.0000
Continence in older than 4 6 (54%) 9 (75%)
Wingspread 1–2 4/6 (67%) 3/9 (33%) 0.3147
Any Continence Issue 4/6 (67%) 7/9 (78%) 1.0000
Follow up length [months] 82 ± 58 118 ± 68 0.3077

Legend: MIS = Minimally Invasive Surgery; HSCR = Hirschsprung; DS = Down
Syndrome; S-HSCR = Short Hirschsprung; L-HSCR = Long Hirschsprung; TCSA = Total
Colonic Aganglionosis.
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preoperative HAEC in HSCR+DS [2,3,6]. A meta-analysis by Friedmacher
and Puri in 2013 reported a significantly higher incidence of preoperative
HAEC in HSCR+DS patients [3]. We can basically speculate that the inci-
dence of preoperative HAEC in our series of HSCR+DS could not detect
statistically significant differences given the small number of enrolled
patients. Alternatively, the definition and scoring of HAEC could differ in
most series making this aspect difficult to interpret and poorly assessable
in a systematic review or even in a meta-analysis.

Going back to the issue of mortality, since the first reported associa-
tion HSCR+DS in 1956 by Vacher and colleagues [16], mortality rates
represented a matter of debate. In 1986 Leung reported the first case
series of HSCR+DS [17]. The author underlined a measure of under-
estimation of the association but did not mention the impact of DS
over HSCR mortality. In 2013 the above-mentioned meta-analysis by
Friedmacher and Puri reported an overall mortality rate in HSCR+DS
patients just above 12% (95%CI 9% to 16%), which turned out to be
significantly higher compared to that of patients with HSCR alone that
was calculated to be just below 5% (95%CI 4.2% to 5.5%) [3]. Similarly,
a Japanese nationwide survey of the HSCR+DS association over the
last three decades confirmed a higher mortality rate but demonstrated
a progressive decline in HAEC-related preoperative mortality (from
10% to 3%) as well as overall mortality (from 26% to 8%) over time [14].

We already addressed the issue of mortality in HSCR patients in
2010 and could not find a significantly higher mortality in those with
HSCR+DS association [8]. Conversely, we reported a higher mortality
in patients with HSCR and associated CHD regardless of the presence
of DS. In accordance with our previous report [8], the only death in
our series of HSCR+DS patients occurred in one with a severe CHD.
Therefore, mortality in our series could be estimated into 4.35% (95%CI
0.7% to 21%) which is in line with other reported overall HSCR series
[3,8,18,19]. Consistently, both Hackam in 2003 and Morabito in 2005
reported similar results and suggested that mortality does not differ in
HSCR patients with or without DS [7,15]. Given the high prevalence of
CHD in patients with HSCR+DS and the obvious impact of CHD on
survival, we could speculate that the most important risk factor for
these patients is represented by the associated cardiac malformations
(over than 50% of prevalence). Furthermore, the higher likelihood of
severe preoperative HAEC suggested above can act as a precipitating
factor over life-threatening infectious event.

These issues prompted us to develop prevention strategies that
included leveling enterostomies, which were fashioned in nearly half
of the patients of our series, those carrying CHD. The low incidence of
stoma-related complications in our series (0.71 per 1000 stoma days)
supports this staged approach [8].

Surgery represents a crucial moment in the treatment of patients
with HSCR+DS. Nonetheless, the majority of papers published so
far did not focus on perioperative complications which have been
addressed only by some [6,7,15]. Interestingly, Travassos reported sur-
gical complications for open and laparoscopic Duhamel [6], Hackam
for open Soave procedure [7] and Morabito for open Swenson pull-
through [15]. Given the heterogeneity of these reports it is difficult
to address the issue of surgery-related complications. Besides, the
rate of surgical complications requiring some sort of reoperation ranged
between 10% and 29% of cases in those reported series. The only paper
comparing the incidence of surgical complications in HSCR+DS
with that of HSCR without DS is that by Travassos and colleagues [6]
who could not demonstrate any statistically significant difference on
this regard.

To the best of our knowledge, our study is thefirst that addressed the
incidence and type of surgical complications and functional outcome in
HSCR patients with or without DS comparing those who underwent
conventional open surgery to those who underwent a minimally inva-
sive approach. The overall results of our series suggest that DS does
not represent per se a risk factor for surgical complication in HSCR
patients. Nonetheless, in the medium- to long-term we could observe
a significantly higher prevalence of symptomatic anal sphincter achala-
sia requiring treatment (intrasphincteric Botulinum Toxin (BoTox)
injection) in patients with HSCR+DS compared to those with HSCR
alone. Of note, Matsuda and co-workers in 2006 reported dysplastic
features falling under “…neither hyperganglionosis nor hypoganglionosis
classifications” in the colon above the aganglionic segment and the tran-
sition zone of HSCR+DS patients [20]. Later on, in 2008, Moore
confirmed these issues [21]. Recently, in 2016, Coyle and coworkers
focused on the “…imbalance of key excitatory and inhibitory neurotrans-
mitters” to explain postoperative dysmotility that can occur in HSCR pa-
tients [22]. The combination of these issues could lead to a dysmotility
that amplify the effects of anal achalasia (typical feature of all HSCR
patients), determining a higher requirement for intrasphincteric BoTox
administration compared to that observed in isolated HSCR patients.

Though, patients with DS are well known to experience prolonged
toilet training time with a higher incidence of voiding dysfunction and
urinary incontinence [23,24], constipation and fecal continence issues
seem not to bemore frequent in DS compared to the general population
[23]. Even so, long term outcome has been believed to be crucial and
worse for HSCR+DS patients given the presumable impact of disability
over fecal continence. Some reported significantly worse results in
HSCR+DS when compared to those of HSCR alone [2,3,6]; others did
not [1,7,15]. Our series of patients demonstrated that more than 50%
of HSCR+DS patients will experience continence issues, 30% constipa-
tion. Although only continence issues proved to be significantly more
frequent in patients with HSCR+DS (p = 0.0301), the overall impact
of DS seems detrimental, with only a minority of HSCR+DS patients
completely free from any stooling disturbance. Based on these con-
siderations we could speculate that patients with DS cannot cope
with radical surgery the same way those with isolated HSCR do and
that their functional reserve is lower and therefore highly interfered
by highly invasive surgery.

We tried to compare the results of conventional open surgery with
those of MIS in HSCR+DS patients and demonstrated that MIS did not
increase complications rate or continence issues thus confirming the
safety and feasibility of this approach also in this delicate subset of pa-
tients. Given the limited size of our series (particularly concerning the
number of patients whose continence could be assessed in the long
term)we could not draw any definitive conclusion on this regard. How-
ever, these promising results prompted us to continue on thisminimally
invasive track also in the future.

This studyhas various limitations. First, thewide age range of patient
inclusion and treatment (24 years) limits the reliability of the results
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given the possible interference of technology, innovation and health
care improvements on the outcome of our patients. Second, the retro-
spective nature of the study introduces a potential inclusion BIAS and
makes it impossible to address certain issues, such as minor complica-
tions, which are rarely mentioned in the notes of the patients. Third,
the relatively small size of the series limits the effectiveness of statistical
analysis in discriminating meaningless trends from potential trends
towards significance.
4. Conclusions

To conclude, althoughHSCRpatientswith DS seem to bemore prone
to developing preoperative HAEC occurrences, their detrimental effects
are more related to the frequent coexistent CHDs than to DS itself.
Comorbidities seem to impact on survival more than HSCR+DS asso-
ciation and deserve specifically tailored prevention strategies [8]. Simi-
larly, DS does not increase the risk of surgical complications in HSCR
patients nor hamper the adoption of MIS. At present, functional results
in the long term are poor as nearly two thirds of operated patients
with HSCR+DS experience continence issues. Finally, MIS proved to
be feasible and safe and can be adopted with encouraging functional
results, even in this delicate subset of HSCR patients.
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