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Abstract

Aim

(Near) total colonic aganglionosis (nTCA) is a severe form of Hirschsprung disease as-
sociated with a high morbidity and long-term functional problems. This study assesses 
long-term functional outcome and QoL in a cohort of nTCA patients.

Methods

Medical records of all patients diagnosed between 1995 and 2015 were reviewed and 
follow-up questionnaires were sent. General QoL was assessed with the CHQ and the 
WHOQOL-100 depending on age. Disease-specific QoL was assessed with the HAQL.

Results

Of the 67 patients with nTCA, 37 had a Duhamel procedure, 15 a Rehbein operation, 12 
a TEPT, and 3 another procedure. During follow-up 3 patients died. Fourty-nine patients 
were included in follow-up, of which 23 responded (47%). 16 out of 23 patients reported 
obstructive complaints (70%), 13 patients reported complaints of soiling or fecal in-
continence, of which 10 patients both. Children and adolescents with nTCA had lower 
QoL-scores on perception of general health, physical functioning, bodily impairment, 
self-esteem, family activities and family cohesion. Patients of 18 yrs and older reported 
comparable generic QoL to their healthy peers. Patients reported low disease-specific 
QoL due to frequent complaints of diarrhea and other physical symptoms.

Conclusion

Children and adolescents with nTCA scored lower on generic QoL compared to healthy 
references, especially in the physical and social domain. We suggest the use of stan-
dardised questionnaires for long-term follow-up and prospective future research on 
functionality and QoL of this patient group.
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Introduction

Hirschsprung disease is a relatively common congenital cause of neonatal intestinal 
obstruction (incidence 1:5000).1,2 In the most common form of Hirschsprung disease, 
aganglionosis is limited to the rectosigmoid colon. Five to 12 percent of the patients are 
diagnosed with total colonic aganglionosis (TCA).2,3 TCA is associated with a higher mor-
bidity and mortality compared to Hirschsprung disease limited to the rectosigmoid.1,2,4,5 
The primary treatment of Hirschsprung disease is surgical resection of the aganglionic 
bowel and reconstruction of the intestinal tract.3 Despite improvements in morbidity and 
mortality, patients with longer segment Hirschsprung disease often experience functional 
complaints such as soiling, fecal incontinence, severe motility problems and enterocoli-
tis.2,4,6-16 A limited number of studies have described functional problems and QoL during 
long-term follow-up in patients with TCA.2,4,6-17

QoL is a multidimensional concept and in literature many different definitions can be 
found. The WHO Quality of Life Group has defined QoL as “an individual’s perception of 
his/her position in life in the context of the culture and value systems in which he/she 
lives and in relation to his/her goals, expectations, standards, and concerns”.18 In other 
words, QoL is one’s evaluation of his/her functioning in a wide range of areas. Thus, QoL 
is subjective and refers to contentment.

The aim of this study was to assess the long-term functional outcome and both generic 
and disease-specific QoL of a cohort of patients with nTCA in the Netherlands.

Methods

Patient population

All children diagnosed with nTCA in one of the 6 pediatric surgical centres in the Neth-
erlands, between January 1995 and July 2015, were included in our study. The medical 
records of these children were analysed retrospectively. We considered aganglionosis 
extending to at least the hepatic flexure as nTCA. Medical charts were reviewed to deter-
mine symptoms at time of presentation, type of operation, post-operative complications 
and functional outcome during follow-up. Aspects of functional outcome were scored, 
such as constipation, fecal incontinence or soiling, enterocolitis and the use of bowel 
management (enema’s, ante- or retrograde bowel irrigation or laxatives). Enterocolitis 
was diagnosed if there were symptoms of fever, presence of abdominal distension, 
diarrhea or severe constipation necessitating hospital admittance with (intravenous) 
antibiotics for at least 2 days.
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Methods

All patients, who met the inclusion criteria, were sent a demographic questionnaire and 
two QoL questionnaires - one assessing generic QoL and one assessing disease-specific 
QoL. Exclusion criteria for follow-up questionnaires were: age below 4 years, so being 
potty trained could be assumed, loss to follow-up due to migration to a foreign country 
or death. The CHQ-PF50, the CHQ-CF87 or the WHOQOL-100 were used to measure 
generic QoL by either patient report or parent proxy.19,20 The HAQL was used to measure 
disease-specific QoL.21

Child Health Questionnaire (CHQ)
The CHQ is a generic QoL questionnaire. It is a 50-item parent report (PF50) or 87-item 
self-report (CF87) assessing QoL in 15 domains (global health, physical functioning, role/
social limitations: emotional, behavioural and physical, bodily pain and discomfort, behav-
iour, mental health, self-esteem, health perception, changes in health, parental impact 
emotional and in time, family activities and family cohesion). The reliability and validity of 
this instrument are considered good.20,22 The CHQ-PF50 was used to assess patients aged 
4 – 7 years and the CHQ-CF87 was used for patients aged 8-17 years. The response scale 
is a 1 – 5 Likert scale. Scores were recalculated to a 0 – 100 score. Higher scores represent 
better QoL.20

World Health Organization Quality of Life Questionnaire (WHOQOL-100)
The WHOQOL-100 is a cross culturally developed generic multidimensional question-
naire containing 100-items. It assesses 24 facets (based on 4 items) in 6 domains of 
health (physical, psychological, level of independence, social relationships, environment 
and spiritual) and one general evaluative facet on general health and overall QoL. The 
reliability and validity of this instrument are considered good.20 The WHOQOL-100 was 
used to assess generic QoL in patients aged 18 years and older. The response scale is a 
4-point Likert scale. Scores on each facet and domain can range from 4 to 20. Higher 
scores represent better QoL.19,23,24

Hirschsprung Disease/Anorectal Malformation Quality of Life questionnaire (HAQL)
The HAQL is the only disease-specific QoL questionnaire for Hirschsprung disease. It 
consists of 60 items (children) or 63 items (adults) assessing domains of disease-related 
impact on QoL (laxative diet, constipating diet, diarrhea, constipation, fecal continence, 
urinary continence, social and emotional functioning, body image, physical symptoms 
and sexual functioning (from the age of 12)). The reliability and validity of this instrument 
are good.21,23 Response scale is a 1-4 Likert scale. Answers on frequency of complaints 
were recalculated to a 0-100 score. Higher scores represent better health-related QoL 
on that domain. Disease-specific QoL has not been assessed in nTCA patients before. 
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Therefore, no comparison to a reference population can be made and just the scores of 
this cohort will be presented.

Missing data

When charts existed with annual updates in outpatient records or clinical records and 
surgical-, diagnostic- and pathology- reports were present, charts were considered to be 
complete. If not mentioned, functional complaints were considered to be non-existent. 
When charts lacked information during a prolonged period of time, data on functional 
outcome were considered as missing.
When in the standardised questionnaires scores were missing, further analysis was done 
with mean scores of the rest of the cohort.

Statistical analysis

Frequency of soiling, fecal incontinence, defecation, constipation and enterocolitis were 
described and compared between different periods of follow-up using χ2 test. QoL 
scores were presented as mean scores with standard deviation (SD), when there was 
a normal distribution, and otherwise as median scores with interquartile ranges (IQR). 
Scores were compared to reference scores of healthy peers using the One Sample T-
test and compared between different periods of follow-up using the Mann Whitney U 
test. Linear regression was used to analyse relations between scores in disease-specific 
QoL and generic QoL. P value of < 0.05 was considered statistically significant. Statistical 
analysis was performed using SPSS 23 for Windows.

Ethics

Approval of the study design was obtained. Informed consent was obtained from all 
patients and/or parents that responded to the questionnaires.

Results

Chart reviews

Demographics
In our cohort there was a male predominance with 52 out of 67 patients being male 
(4:1). Twelve patients had a positive family history on Hirschsprung disease (18%). In 10 
patients a first-degree family member had Hirschsprung disease (5 parents, 5 siblings). 
In two patients a second or third-degree family member had Hirschsprung disease. An 
associated syndrome was reported in 10 patients (15%).
The aganglionotic segment extended to the hepatic flexure in 9 patients. In 23 patients 
there was a total colonic aganglionosis without ileal involvement and in 30 patients there 
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was total colonic aganglionosis with ileal involvement. In 5 pathology reports, total colon 
aganglionosis was described, but the exact length of the aganglionotic segment was not 
reported. (Table 1).

Table 1: Demographics

nTCA patients (n=67)

Gender 52 male
15 female

Survival 64

Length of follow-up (mean, SD) 10.1 (± 5.8 yrs)

Age in years
 0-3
 4-11
 12-17
 18+

12
25
21
9

Positive family history 12

Associated 
Conditions Down Syndrome

Waardenburg syndrome
Klinefelter syndrome
Haddad syndrome
Bardet Biedl Syndrome
Translocation 20-21

3
1
1
3
1
1

Aganglionic Bowel Colon till flex. hepatica
Total colon
Colon and dist. Ileum
Unknown*
Length aganglionosis (mean, SD)

9
23
30
5
50 (± 14 cm)

* In 5 patients, although pathology report described total aganglionic colon, the specific length of aganglionosis in 
the resected bowel was not described

At time of the study 3 patients had died; one patient of meningitis, one of sudden infant 
death syndrome and one of a postoperative haemorrhagic cerebrovascular accident. 
These three children had no other syndrome.

Surgical intervention
Corrective surgery was performed at a mean age of 9.5 months. Of 67 patients, 37 (55%) 
received an operation according to Duhamel, 15 (22%) a Rehbein type reconstruction, 
12 (18%) a TEPT and two other operations. One patient died before corrective surgery 
was done. Before definitive surgery, 57 (85%) patients received a deviating stoma. Ten 
patients received primary correction (4 Duhamel, 4 TEPT, 2 Rehbein)
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Four patients (1 Duhamel, 1 Rehbein, 1 TEPT and 1 subtotal colectomy without primary 
anastomosis) kept their stoma permanently despite corrective surgery due to long-term 
complications.

Functional results (charts)
Thirteen patients (19%) reported soiling at some point during clinical follow-up, of whom 
4 experienced soiling both during day and night and 9 only soiling when they were 
asleep. Three patients (5%) were incontinent for feces. One of those 3 patients also had 
complaints of soiling. In 31 patients (46%) there were temporary problems of perianal 
dermatitis, mostly due to loose and frequent stools. Seventeen patients (25%) were 
readmitted to the hospital with small bowel obstruction, of whom two twice, which were 
always treated conservatively. Sixteen patients (24%) were constipated: in 12 patients 
this required readmission for intensive wash-outs. In 17 patients (25%) there was anal 
obstruction of whom 9 were treated with dilatations and 8 with botox therapy (4 of them 
multiple times (2-7 times)). Eight patients (12%) used daily enemas. In 26 patients (39%) 
one or more episodes of enterocolitis were diagnosed.

Follow-up

Three patients died during follow-up. Four children emigrated and were lost to follow-
up. Twelve children were younger than 4 years of age. The remaining 49 patients were 
included in long-term follow-up analysis. Twenty-three of the 49 questionnaires (46,9%) 
were returned and used for follow-up analysis after a follow-up period of median 13 
years (4-26 yrs). Of these 23 patients 15 were aged 4-11 years (66%), 4 (17%) were aged 
12-17 and 4 were aged 18 years or older (17%). There were no statistical significant dif-
ferences in survival, length of follow-up, baseline characteristics and length of resected 
aganglionosis between responders and non-responders.
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Table 2: Functional problems during follow-up, assessed by HAQL

Functional problems of patients without a stoma Total n=20 (%)

Soiling 11 (55)

Fecal incontinence 12 (60)

Obstructive complaints 15 (75)

Loose stools
 >4x / day (at least one day/week)

16 (80)
13 (65)

Use of bowel management 5 (25)

Functional results (questionnaire)
Three patients had an ileostomy at the moment of answering follow-up questionnaires, 
they were aged 4, 5 and 26 years of age. They reported soft stools 1-2 times a week. 
All three reported problems of leakage of their ileostomy and one patient experienced 
problems with nursing the ileostomy on a daily base.
Of the remaining 20 patients without an ileostomy, all functional problems are reported 
in Table 2. Four patients reported a defecation frequency of less than once a week. The 
remaining 16, all reported loose stools: 3 patients with a frequency less than 4 times a 
day, 13 patients reported diarrhea (loose stools with a frequency of more than 4 times) 
at least once a week, up to 7 days a week in 7 patients.
Twelve patients reported at least one period of fecal incontinence in the last week: 6 
only experienced this at night and in 6 patients this happened at moments of increased 
abdominal pressure, coughing or sneezing (6 patients), with physical activity (5 patients) 
or with emotion such as crying or anger (4 patients).
Seven patients reported no complaints of soiling or fecal incontinence in the last week. Of 
the remaining 13 patients 10 reported both problems of soiling and fecal incontinence, 
1 only soiling no fecal incontinence and 2 only fecal incontinence no soiling. Of the 11 
patients with soiling 6 reported this only at night, whereas 5 patients only had soiling 
during the day.

In the total cohort of responding patients a substantial group experienced obstructive 
complaints, such as very solid stools, difficulties with defecating or the feeling of having 
a distended abdomen.
Fifteen out of 23 patients (65%) reported complaints of obstructive problems in the last 
week. A distended abdomen in the last week was reported by 14 patients (61%). Out of 
these 14 patients, 6 reported having difficulties with defecating. One patient reported 
having complaints of very solid stools in the last week.
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Five patients (22%) reported the daily use of enemas for bowel management. Both 
preventing fecal incontinence as well as obstructive complaints were given as reasons 
to use enemas.

Generic QoL and Disease-specific QoL

Generic QoL
Compared to a reference group of healthy peers in the same age groups, patients with 
nTCA had significantly lower scores on general health perception.

Within the physical domain, patients with nTCA aged 4 – 7 year (n=19), had significantly 
lower mean scores on physical functioning compared to healthy peers, as well as mean 
scores on bodily pain and discomfort. In the psychological domain, patients with nTCA 
scored comparable to their healthy peers on factors such as behaviour, mental health 
and social impairment because of emotional or behavioural factors. Scores on self-
esteem however, were significantly lower in patients with nTCA compared to healthy 
peers. In the social domain, scores on parental time and energy were comparable to 
healthy peers, but patients with nTCA had lower mean scores on family cohesion and 
family activities (Table 3).
Patients with nTCA aged 18 yrs or older (n=4) scored comparable to healthy peers on all 
QoL domains measured with the WHOQOL-100.

Disease specific QoL
Concerning disease-specific QoL, nTCA patients experienced inconvenience due to 
diarrhea and physical symptoms leading to low mean scores on these domains. Table 4 
shows scores of all the patients. Self-reported or parent-reported scores on social and 
emotional functioning as a result of the disease were good.
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Table 3: Generic QoL scores (CHQ) 4-17 yrs

Scales Reference scores
Mean ± SD

Total
(n=19)

p-value

Physical

Physical functioning (PF) 96.1 ± 13.9 84.2 ± 19.0 0.02

Role/Social limitations – Phyiscal (RP) 93.6 ± 18.6 86.6 ± 23.1 0.22

Bodily Pain / Discomfort (BP) 81.7 ± 19.0 56.7 ± 26.8 0.01

Psychological

Role/Social limitations – Emotional 
behavioral (REB)

92.5 ± 18.6 88.9 ± 22.4 0.50

Behavior (BE) 75.6 ± 16.7 75.3 ± 11.8 0.91

Mental Health (MH) 78.5 ± 13.2 71.4 ± 14.9 0.06

Self Esteem (SE) 79.8 ± 17.5 52.1 ± 30.2 0.01

Social

Parental Impact – Emotional (PE) 80.3 ± 19.1 78.3 ± 23.3 0.79

Parental Impact – Time (PT) 87.8 ± 19.9 81.1 ± 28.2 0.47

Family Activities (FA) 89.7 ± 18.6 72.9 ± 28.7 0.02

Family Cohesion (FC) 72.3 ± 21.6 57.8 ± 25.7 0.03

Overall

General Health Perception (GH) 73.0 ± 17.3 50.6 ± 16.4 0.01

Discussion

Near total colonic aganglionosis is a severe form of Hirschsprung disease that is ac-
companied by functional problems varying from severe constipation to soiling and fecal 
incontinence.2 Surgical correction is the only treatment possible. The surgical treatment 
can be the Duhamel procedure, in which the distal part of the aganglionic bowel is left in 
situ, functioning as a pouch. This technique is often chosen in total colonic aganglionosis 
to preserve a small part of the function of resorption by the colon. In the TEPT operation, 
a straight ileoanal anastomosis is created to reduce the chance of fecal stasis and devel-
oping enterocolitis.3 In the Rehbein procedure the abdominal portion of the aganglionic 
bowel is resected, but the aganglionic rectal stump is left in pace.

Both chart review and follow-up questionnaires showed significant functional problems 
in our patient population, which confirms the results of other studies, analysing func-
tional problems with chart review data.2,4,7,24 In our study, the prevalence of functional 
problems reported by the patients themselves with the questionnaires was higher than 
noted in the charts. This may be caused by a lack of standardisation in interviewing the 
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patient. Therefore chart reviews possibly underestimate functional problems. The use of 
standardised questionnaires in the follow-up of patients treated for nTCA may result in 
a more accurate assessment of functional complaints and can be of additional value in 
a better monitoring and treatment of long term functional problems. In all age groups 
functional problems were present, suggesting that patients suffer from functional prob-
lems during their entire life, as suggested by others.7,10,25 However some authors suggest 
a decrease of functional problems over time.14,26

Table 4: Disease specific QoL scores (HAQL)

HIRSCHSPRUNG AND ANORECTAL MALFORMATIONS QUALITY OF LIFE QUESTIONNAIRE 
(HAQL)

Scale Total (n=23)

Laxatives 91.3 ± 18.0

Constipating diet 90.6 ± 18.0

Diarrhea 36.9 ± 27.5

Constipation 95.6 ± 16.6

Fecal Continence 79.7 ± 12.7

Urinary continence 87.3 ± 24.3

Emotional functioning 87.3 ± 8.0

Social functioning 97.8 ± 5.8

Body Image 92.5 ± 11.7

Physical symptoms 59.6 ± 12.8

Total 82.0 ± 9.7

QoL in Hirschsprung disease patients has only been described in a limited number of 
studies and is often assessed without the use of validated questionnaires.17,27-31 QoL as-
sessment using standardised and validated questionnaires in nTCA patients as a separate 
group has not been done before. One can hypothesize that the long-term functional 
problems after surgical repair for nTCA and the overall QoL are reduced compared to 
short segment Hirschsprung disease. However, different authors report good QoL in 
patients with all forms of Hirschsprung disease, with minimally decreased scores in 
comparison to healthy peers, despite significant functional problems.17,27-29 It is therefore 
important to differentiate between disease-specific QoL and generic QoL. Health-related 
questionnaires cannot be used to describe generic QoL and vice versa. For assessment 
of the generic QoL the use of standardised and validated questionnaires is essential.17,31

Our patient population between 4 and 17 years of age had a diminished generic QoL 
compared to healthy peers. Patients with nTCA of 18 years and older had a QoL com-
parable to their healthy peers despite their functional problems. An explanation for this 
phenomenon could be that parent proxy may result in underestimation of physical and 
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emotional functioning compared to patient proxy in patients with Hirschsprung and 
other conditions, as we have seen in other studies.32,33,34 Another explanation can be the 
concept of adapting lifestyle and coping, resulting in acceptable functioning and good 
generic QoL.35 Or an explanation lies in the mechanism of coping: the adjustability of 
children’s and parental expectations. This can result in a response shift bias in longi-
tudinal follow-up, describing a change in internal values and conceptualization of QoL 
in parents and patients. Furthermore it has been suggested that the way of coping of 
parents also may be of influence on the QoL of the child.17,36,37 We noticed children had 
lower self-esteem than healthy peers, but not more emotional/behavioural problems. 
Other studies in children with an anorectal malformation or Hirschsprung disease with a 
similar number of participants, but shorter time of follow-up, showed more emotional/
behavioural problems.29 In addition family cohesion and family activities were negatively 
influenced in this cohort, meaning families feel restricted in their activities as a result of 
the disease and interpersonal relationships are experienced as less satisfying. Whereas 
good family cohesion and contentment with family activities in general can have a pro-
tective and supportive influence on a child.38 Hirschsprung disease can however have a 
negative effect on family and social functioning, although this doesn’t result in higher 
psychiatric morbidity in the patients.35

QoL – taking the patients perspective and perception into account – is an important 
medical endpoint in clinical follow-up especially in chronic conditions. There is a cor-
relation between functionality and QoL, but it is not a linear relationship, according to 
current literature.17 Therefore it is important to measure functionality, generic QoL and 
disease-specific QoL at different moments in follow-up, in order to get a better insight 
in their correlation and in order to address both functional problems as well as QoL as 
targets for clinical follow-up. Both assessment methods and the age on which measure-
ments are done should be standardised.

Conclusion

During long term follow-up nTCA patients experience functional problems. Children 
and adolescents with nTCA score lower on generic QoL, especially in the physical and 
social domain compared to healthy peers. When patients turn 18 years old their generic 
QoL is comparable to their peers. The presence of diarrhea and experiencing physical 
symptoms lowers disease specific QoL. The use of validated disease-specific and generic 
questionnaires in long-term follow-up showed to be of added value since medical charts 
tended to underestimate functional complaints. We suggest an international prospective 
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follow-up study. This might create a better overview on functionality and QoL over time 
in patients with nTCA.
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