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32.2 Functional Outcomes
32.2.1 During Childhood

32.2.1.1 Bowel Function

In the majority of studies, the overall bowel func-
tion in children with Hirschsprung’s disease is
reported to be relatively good although a signifi-
cant number of patients continue to have prob-
lems with bowel function (Table 32.1) [1, 4-9].
The bowel function, measured with bowel func-
tion score, is clearly worse in children with
Hirschsprung’s disease than in healthy controls,
but it significantly improves with increasing age
[1]. In a Nordic multicenter study [4] in children
from 4 to 7 years, 8 to 12 years, and 13 to 17 years
who underwent transanal endorectal pull-trough
for Hirschsprung’s disease, problems with ability
to hold back stools (69% vs 55% vs 22%) and an
urge to defecate (38% vs 24% vs 19%) as well as
social problems (28% vs 21% vs 19%) were
reported in all age groups [4]. After pull-through
operation, stooling frequency is generally higher
compared to healthy controls but tends to
decrease over time, especially during the first
6 months after surgery [1, 10, 11]. Teitelbaum
et al. showed that decreasing stooling pattern
with good levels of continence was reached after
3 years of follow-up in patients who underwent a
primary endorectal pull-through as infants [10].
Similarly, stooling frequency was shown to
decrease after both transabdominal (initial aver-
age 5/day vs final 2/day) and transanal (5/day vs
2/day) pull-throughs such that by year 7, there
was no difference between the groups [11].

32.2.1.2 Constipation

During childhood, constipation is a relatively
common problem after pull-through operation for
Hirschsprung’s disease as it is reported in 3-36%
of patients (Table 32.1) [1, 4-6, 8, 9, 12-15].
Prolonged colonic transition time, abnormal inter-
nal sphincter function, or mechanical obstruction
such as postoperative stricture or formation of a
spur after Duhamel procedure are common causes
of constipation [16—18]. Constipation is seen sig-
nificantly more commonly in patients from 4 to
12 years of age compared to adolescents and

adults with Hirschsprung’s disease [4]. A signifi-
cant proportion of children with Hirschsprung’s
disease, approximately 30% of patients from 4 to
12 years of age, need diet, laxatives, or enemas to
treat the constipation after transanal endorectal
pull-through operation [4]. In most cases, how-
ever, constipation is manageable with diet changes
and oral medication.

32.2.1.3 Soiling and Fecal
Incontinence

Fecal incontinence and soiling are the major
complications after any type of surgery for
Hirschsprung’s disease. To maintain normal con-
tinence, a preserved sphincter function, rectal
reservoir, and anal canal sensation are required.
In Hirschsprung’s disease, several components
related to the disease and its repair can interfere
with the continence mechanism and cause long-
term problems with soiling and incontinence.
Patients with Hirschsprung’s disease lack normal
rectoanal relaxation reflex before and after sur-
gery, consistent with primary defects in the inner-
vation and function of the internal anal sphincter
[16, 19]. At pull-through operation, the internal
anal sphincter is at least partially interfered, the
rectal reservoir is completely or partially lost,
and the transitional epithelium responsible for
anal sensation may be inadvertently removed. In
controlled manometric studies, the resting and
maximal anal canal squeeze pressures are signifi-
cantly lower after Duhamel procedure compared
to controls [16, 17]. In Hirschsprung’s disease,
the fecal continence is largely dependent on suf-
ficient function of the voluntary sphincters
because of the impaired function of the internal
sphincter [20].

Overall, soiling or incontinence is reported in
4-77% and 1-63% of children with Hirschsprung’s
disease depending on the study population and the
used study methods and definitions of soiling and
incontinence (Table 32.1) [1, 4-6, 8, 9, 1215,
21-23]. Generally, soiling and incontinence prob-
lems seem to decrease from childhood toward
adolescence [13, 14, 17, 24].

Kim et al. compared the results of transab-
dominal (mean age 7 years) and transanal pull-
through (mean age 11 years) techniques in a
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multicenter study, and they found no significant
differences in continence scores between the two
groups, and the scores did not significantly
change with increasing time [11]. Similarly,
Neuvonen et al. reported that the type of trans-
anal pull-through (totally transanal or combined)
did not significantly influence overall outcome by
means of bowel function score [1]. Tannuri et al.
compared children who underwent the Duhamel
operation to patients with transanal pull-through
technique and found similar outcomes according
to the fecal continence index [22]. On the other
hand, the findings in the large Nordic multicenter
study suggested that totally transanal approach is
associated with worse outcome than transabdom-
inally or laparoscopically assisted transanal pull-
through [4].

32.2.2 Beyond Childhood

32.2.2.1 Bowel Function

Overall, bowel function seems to improve over
time when looking at studies showing results
20 years and more after pull-through (Table 32.1)
[1, 4, 25]. Neuvonen et al. showed that bowel func-
tion score was significantly better after transanal
endorectal pull-through in patients more than
18 years of age compared to younger patients [1].
Similar results were reported by Bjornland et al. in
a multicenter study after transanal endorectal pull-
through, including no social problems related to
bowel function in 74%, normal ability to hold back
stools in 77%, and mostly or always feeling an urge
to defecate in 100% of patients [4]. In contrast,
Conway and Granstrom both reported impaired
bowel function in adults after Duhamel or Soave
pull-through [2, 26]. Although the stooling fre-
quency has been reported to decrease over time
during childhood, abnormal stooling frequency
persisted in 50% of patients to adulthood [1, 10]. At
older age, bowel function seems to be deteriorating
as older age predicts poor bowel function [25].

32.2.2.2 Soiling and Fecal

Incontinence
Although it is unlikely that surgery-related ana-
tomical defects of anal function that are the cause

of fecal incontinence in Hirschsprung’s disease
significantly improve over time, the fecal inconti-
nence rate reported by patients seems to diminish
after puberty [4, 13, 14, 24]. Several studies have
reported that fecal incontinence rate improves
with age as problems with fecal continence were
more common among toddlers and children and
less common in teenagers and adults [1, 13, 14,
17, 24]. In more detail, all aspects of fecal con-
trol, including urgency, rectal sensation, ability to
hold back defecation, fecal soiling, and fecal
accidents, improved to levels that no longer sig-
nificant differences were detected beyond the age
of 18 years compared to healthy controls [1].
Overall, socially disturbing incontinence seems
to be relatively uncommon in adults, and it has
minor impact on the psychosocial functioning
which is likely reflecting the advanced coping
and adapting capabilities of adults [2, 15, 25].

32.3 Enterocolitis

Hirschsprung’s disease-related enterocolitis is a
fairly frequent complication that may affect the
outcome of patients before and after pull-though
procedure. Enterocolitis is reported to occur in
6-50% and 2-35% of Hirschsprung’s disease
patients in the pre- and postoperative period [27].
Enterocolitis is a potentially life-threatening
complication and late mortalities after pull-
through operation are reported to relate to entero-
colitis in up to 50% of cases [28, 29]. While any
patient with Hirschsprung’s disease is at risk of
enterocolitis, there are certain patient groups with
significantly increased risk, including patients
with Down syndrome, long-segment disease,
prior episodes of enterocolitis, and familial his-
tory of Hirschsprung’s [30-33].

Enterocolitis is closely related to overall
bowel function. In a recent multicenter study, the
history of frequent episodes of enterocolitis was
significantly higher in patients who reported soil-
ing often or always compared to those who had
soiling never or rarely [4]. In contrast, the overall
rates of any soiling or fecal accidents (which
included infrequent symptoms) did not differ sig-
nificantly between patients with persistent
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enterocolitis enterocolitis-free
patients [1].

Hirschsprung’s-related  enterocolitis  and
inflammatory bowel disease have similar clinical
symptoms, including diarrhea, hematochezia,
and colicky abdominal pain, and both conditions
are characterized by an abnormal intestinal
mucosal barrier function and alterations in intes-
tinal microbiota [34-38]. Although it still remains
unclear whether inflammatory bowel disease and
Hirschsprung’s disease have a common etiology,
inflammatory bowel disease has been reported to
relate to Hirschsprung’s disease [39-41]. Both
Crohn’s disease and ulcerative colitis are seen in
patients with Hirschsprung’s disease, but Crohn’s
disease is reported to be more common [40]. Lof
Granstrom et al. showed in a nationwide
population-based register cohort that the risk for
inflammatory bowel disease is significantly
increased (OR 4.99) among patients with
Hirschsprung’s disease compared to sex- and
age-adjusted healthy controls [40]. In a meta-
analysis by Nakamura et al., patients with exten-
sive colonic aganglionosis who continued to
suffer from enterocolitis after pull-through oper-
ation were more susceptible to develop inflam-
matory bowel disease [34]. In the long-term
follow-up, it is important for clinicians to keep in
mind that chronic enterocolitis-type symptoms
may as well be a sign of inflammatory bowel dis-
ease in patients with Hirschsprung’s disease.

compared to

32.4 Total Colonic Aganglionosis

Total colonic aganglionosis is a severe form of
Hirschsprung’s disease with related significant
short- and long-term morbidity, including entero-
colitis, perianal excoriation, frequent bowel
movements, constipation, soiling, fecal inconti-
nence, metabolic complications, and failure to
thrive. Overall, no superior operative approach
for total colonic aganglionosis has been con-
firmed with respect to postoperative morbidity,
occurrence of enterocolitis, functional outcome,
or mortality [20, 42]. Enterocolitis is a common
complication and often a chronic problem in
patients with total colonic aganglionosis. The

incidence of enterocolitis is significantly higher
in patients with total colonic aganglionosis, rang-
ing from 20% to 55%, compared to patients with
a rectosigmoid disease [31, 32, 42]. In a recent
meta-analysis by Laughlin et al., enterocolitis
was the most frequent complication after pull-
through arising in 42% of patients with total
colonic aganglionosis [43].

Soiling and fecal incontinence are common dur-
ing childhood and in adults in patients with total
colonic aganglionosis. Overall, at least 30-50% of
the patients with total colonic aganglionosis suffer
from fecal incontinence later in childhood or ado-
lescence [31, 32, 44, 45]. In a meta-analysis by
Laughlin et al. with a mean follow-up time of
9.6 years, satisfactory or normal bowel control was
reported in 60% of patients with total colonic agan-
glionosis, while soiling, fecal incontinence, or
another poor outcome was found in 34% and 7%
requiring a permanent stoma [43]. Surprisingly, in
a study by Ludman in patients with total colonic
aganglionosis, the continence score was not
affected by the length of the aganglionosis or the
length of the small bowel resection [23]. The over-
all mortality rate is reported as high as 20%, with
pre-pull-through mortality of 16% and post-pull-
through mortality of 6% [43]. Metabolic complica-
tions, nutritional deficiencies, growth retardation,
and failure to thrive are well-described complica-
tions in patients with total colonic aganglionosis,
which highlights the need for close multidisci-
plinary long-term follow-up [45-47].

32,5 Syndromic Hirschsprung’s
Disease

Hirschsprung’s disease has been associated with
numerous relatively rare syndromes which fur-
ther influence the long-term outcome of these
patients. Down syndrome, being the most com-
mon syndrome related to Hirschsprung’s disease,
is found in 2-16% of all patients with
Hirschsprung’s disease [30]. Mortality and mor-
bidity rates are higher in Down syndrome patients
with Hirschsprung’s compared to non-syndromic
patients. The increased mortality rate in Down
syndrome patients with Hirschsprung’s is mostly
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related to the frequent comorbidities, including
cardiac anomalies [30, 48]. Postoperative com-
plications, such as enterocolitis, constipation,
soiling, and incontinence, are more common in
Down patients with Hirschsprung’s compared to
non-syndromic patients [30]. Furthermore, the
overall functional prognosis is significantly infe-
rior in Down syndrome patients than in non-
syndromic Hirschsprung’s disease patients [4,
20, 30]. Down syndrome patients tend to resume
bowel control much slower, and many of them,
especially those with chronic enterocolitis, suffer
from fecal incontinence as adolescents and adults
[20]. Catto-Smith et al. reported 87% incidence
of fecal incontinence among Down syndrome
patients at mean age of 12 years [6].

Hirschsprung’s disease is also known to be
associated with more uncommon syndromes
such as Shah-Waardenburg syndrome, Mowat-
Wilson syndrome, cartilage-hair hypoplasia, and
hypoplastic left heart syndrome [20, 49]. Patients
with Shah-Waardenburg and Mowat-Wilson syn-
drome are prone to enterocolitis and develop
postoperative bowel control very slowly [20].
Cartilage-hair hypoplasia is a metaphyseal chon-
drodysplasia with growth failure, impaired
immunity, and high incidence of associated
Hirschsprung’s disease. Cartilage-hair hypopla-
sia patients with Hirschsprung’s disease have
worse outcome compared to other Hirschsprung’s
disease patients, including very high incidence of
severe pre- and postoperative enterocolitis and
increased mortality rate [50].

32.6 Hirschsprung’s Disease
and Cancer

Besides causing Hirschsprung’s disease, the RET
proto-oncogene germ line mutations are respon-
sible for the development of multiple endocrine
neoplasia type 2 (MEN2A) and familial medul-
lary thyroid carcinoma [51]. The RET mutations
are found in up to 50% of the familial and in
15-30% of the sporadic Hirschsprung’s disease
cases [52]. On a population-based cohort study
from Finland, the risk of medullary thyroid carci-
noma, but no other cancers, was found to be

increased in patients with Hirschsprung’s disease
after mean follow-up of 30 years [53]. Virtanen
et al. reported that the medullary thyroid
carcinoma-associated ~RET  mutations  are
restricted to exons 10 and 13 affecting ~5% of
unselected adult patients with Hirschsprung’s dis-
ease [54]. Based on the known increased risk for
medullary thyroid carcinoma, mutation screening
for RET exons 10 and 13 may be advisable in
patients with Hirschsprung’s disease, not only
limited to familial or long-segment diseases [54].

32.7 Quality of Life

Quality of life can be measured in general health-
related or symptom-specific measures; both are
useful in assessing quality of life of Hirschsprung’s
disease patients. Generic quality of life question-
naires, such as PedsQL and SF-36 health survey,
help to understand general health and well-being
independent of the disease and simultaneously
making it possible to compare quality of life
between different diseases or to healthy control
subjects (Table 32.1). The symptom-specific
questionnaires, such as GIQLI and FICQOL, have
the advantage of focusing on specific issues rele-
vant to a specific disease (Table 32.1). Assessing
the overall quality of life is complex as the rela-
tionship between disease-specific functioning and
quality of life remains unclear [55]. This high-
lights the need for longitudinal studies assessing
the disease-specific functioning with validated
age-specific quality of life questionnaires.

32.7.1 Quality of Life in Children

In contrast to earlier reports that show little or no
limitations in quality of life, the recent detailed
studies show on average more physical, psycho-
social, and overall quality of life problems in
children with Hirschsprung’s disease compared
to controls, although the effects are small
(Table 32.1). Collins et al. reported a good over-
all quality of life in children with Hirschsprung’s
disease at a median age of 6 years but a reduced
psychosocial quality of life compared to refer-



32 Long-Term Outcome and Quality of Life After Treatment of Hirschsprung’s Disease

459

ence subjects [21]. In contrast, Tannuri et al.
reported impaired overall quality of life in chil-
dren with Hirschsprung’s disease at a median age
of 8 years compared to healthy controls [22]. The
effect of disease-specific symptoms, such as
incontinence, soiling, and constipation, on qual-
ity of life varies between different study popula-
tions as most studies indicate a significantly
reduced quality of life related to these symptoms
in comparison to few studies with very little or no
association [5, 6, 55, 56]. Interestingly, impaired
psychosocial functioning appears to have a stron-
ger effect on quality of life than the disease-
specific symptoms [55, 56].

When comparing children and adolescents,
children with Hirschsprung’s disease report better
quality of life than adolescents. In contrast, adoles-
cents reported less bowel functional problems than
children. It seems, that despite less continence
problems in adolescents, they are more prone to
quality of life problems compared to children [55].

In a study comparing outcomes of children
and adolescents with Hirschsprung’s disease or
anorectal malformation, the overall quality of life
was comparable between the groups [56]. In the
same study, both patient groups reported more
psychosocial problems in all domains compared
to healthy controls [56].

32.7.2 Quality of Life in Adults

In general, adult patients with Hirschsprung’s
disease report a good overall quality of life with
no significant difference to healthy age-matched
reference subjects [2, 25, 57, 58]. However, some
patients are left with persistent impaired bowel
function, such as soiling and incontinence, sig-
nificantly impacting their overall and gastrointes-
tinal quality of life [6, 59]. Gunnarsdottir et al.
reported a good overall quality of life in adult
patients after a Duhamel procedure [60]. In this
study young females had lower overall quality of
life scores compared to males or older patients
[60]. Jarvi and Granstrom both reported a good
overall quality of life in adults after Duhamel or
Soave procedure, while impaired gastrointestinal
function and gastrointestinal quality of life were

more common in patients compared to controls
[2,25]. A worrying finding was that in some stud-
ies, the degree of impairment of bowel function
and symptom-specific quality of life is shown to
be associated with increasing age [25, 61]. This is
notable as it may have a significant impact on
quality of life of older patients with Hirschsprung’s
disease and might impact follow-up strategies.

32.7.3 Quality of Life and the Effect
of the Extent of Aganglionosis

Overall, patients with more severe forms of
Hirschsprung’s disease are more prone to have
reduced quality of life compared to patients with
shorter segment aganglionosis [44, 60]. A signifi-
cant number of patients with total colonic agan-
glionosis have fecal soiling, incontinence, and
frequent episodes of enterocolitis extending to
adulthood which may have significant psychoso-
cial implications [23, 31, 32, 45, 46].
Gunnarsdottir et al. showed that patients with
aganglionosis extending to the right colon had
lower overall quality of life than patients with
aganglionosis limited to the left colon [60].
Patients with more severe forms of the disease
reported lower levels of perceived self-
competence and global disease-specific function-
ing, which in turn predicted overall quality of
life, in a study by Hartman et al. [56] Similarly,
Ludman et al. showed that patients with total
colonic aganglionosis with or without small
bowel involvement have more often behavioral
and emotional problems compared to patients
with rectosigmoid aganglionosis [23].

32.8 Summary

The long-term outcomes of Hirschsprung’s dis-
ease have significantly improved following a bet-
ter understanding of the pathophysiology and
pathological anatomy of the disease and develop-
ment of surgical techniques. While the treatment
results have improved, it has become clear that
the functional, psychosocial, and quality of life
issues in children and adults with Hirschsprung’s
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disease need specific attention in the long term.
Patients with Hirschsprung’s disease are at risk
for several complications, including functional
and psychosocial issues that are often passed on
from childhood to adulthood and may have a sig-
nificant effect on long-term quality of life.
Although symptoms such as constipation, soil-
ing, and fecal incontinence often have a tendency
of improving over time, these still are commonly
seeninadolescents and adults with Hirschsprung’s
disease. All patients with Hirschsprung’s disease
need close follow-up during childhood as well as
during adulthood.
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