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Familial Experience With Hirschsprung's Disease Improves the Patient's Ability to Cope
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Introduction: Familial occurrence of Hirschsprung's disease may have a positive effect on patients' ability to cope with the disease. The aim was to compare long-term bowel function and generic quality of life between patients with familial and non-familial Hirschsprung's disease.

Methods: This was a nationwide, cross-sectional study in which we included all 830 Hirschsprung patients of 8 years and older who had undergone surgery between 1957 and 2015. We excluded patients with a permanent stoma, intellectual disability, or an unknown or foreign address. We requested patients to complete the validated pediatric or adult Defecation and Fecal Continence questionnaire and the Child Health Questionnaire Child Form-87, or the World Health Organization Quality of Life-100 Assessment Instrument.

Results: We analyzed 336 Hirschsprung patients, 15.8% of whom were familial cases and 84.2% were non-familial cases. After adjusting for aganglionic length, sex, and age, patients with familial Hirschsprung's disease were twice more likely to suffer from constipation (OR = 2.47, 95% CI, 1.21–5.05, p = 0.013). The quality of life of the pediatric patients was comparable, but in adult patients the energy/fatigue, thinking/learning/concentration, and work capacity facets showed better scores in the familial patients with Hirschsprung's disease of the rectosigmoid (p = 0.029, p = 0.024, p = 0.036, respectively).

Conclusions: Different facets of generic quality of life are better in adult patients with familial Hirschsprung's disease of the rectosigmoid. It seems that familial experience with the disease influences patients' coping abilities positively.
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INTRODUCTION

Hirschsprung's disease is a congenital bowel disorder characterized by a lack of ganglion cells in the distal bowel (1). The aganglionic bowel usually leads to bowel obstruction and requires surgery at an early age. It is known that about 20% of the cases of Hirschsprung's disease are familial, with an overall familial recurrence risk between 4 and 8% (2–4). Furthermore, it is known that familial Hirschsprung's disease is associated with longer lengths of the aganglionic segment (2–4).

The genetics of Hirschsprung's disease have received considerable attention in the past years. Nevertheless, we still know little about the differences in bowel function between patients with and without familial Hirschsprung's disease, except for rare reports on progressive disease in siblings (4). Since modern surgery has led to substantial improvement in the survival of Hirschsprung patients, the responsibilities of pediatric physicians and surgeons regarding postoperative function and quality of life has increased accordingly (5). One can imagine that it might be easier to talk about bowel function problems, like constipation and fecal incontinence, with relatives who suffer from Hirschsprung's disease themselves. It has also been suggested that familial coping strategies have a positive influence on patients' own ability to cope (6, 7). Thus, one may expect that familial occurrence of Hirschsprung's disease may improve patients' ability to cope.

We therefore hypothesize that, differences in aganglionic length apart, the quality of life of patients with familial Hirschsprung's disease is better than that of non-familial patients. The aim of this study was to compare long-term bowel function and generic quality of life between patients with familial and non-familial Hirschsprung's disease.



MATERIALS AND METHODS


Study Design

This was a nationwide, cross-sectional study on 830 patients who had undergone surgical resection for Hirschsprung's disease in one of the six Dutch pediatric surgical centers between 1957 and 2015. We only included patients who were older than seven years at the time the study commenced. We excluded patients without a known Dutch postal address, with a permanent stoma, patients who were intellectually disabled, or deceased patients. This was based on information from the medical records or by self-report of the patients. After the patients had returned the informed consent form, we sent them two questionnaires. We asked the parents or caretakers of patients younger than 18 years to complete the questionnaire together with their children. One investigator searched the medical files for perioperative clinical data. Analyses of the data generated in the study were published previously (8, 9). For the purpose of the current analysis, we excluded 10 patients with an ultrashort aganglionic segment on account of the small number of familial and non-familial patients in this subgroup. Our study population consisted of Hirschsprung patients with aganglionosis of the rectosigmoid, long-segment, or total colon.



Questionnaires

We sent the under 18-year-old patients the Pediatric Defecation and Fecal Continence questionnaire (P-DeFeC) (10, 11) as well as the Child Health Questionnaire Child Form 87 (CHQ-CF87, Figure 1) (12). We sent the adult participants the Defecation and Fecal Continence (DeFeC) (10) and the WHO Quality of Life 100 (WHOQOL-100, Figure 1) questionnaires (13). All four questionnaires were validated for use in the Netherlands (10, 11, 14, 15).
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FIGURE 1. Flowchart of the study design.


Although the questions of the P-DeFeC questionnaire are adapted to the level of children, its contents is analogous to the questions of the adult DeFeC questionnaire. Both questionnaires incorporate various validated scoring systems of bowel and urinary function as well as demographic information, medical history, and familial occurrence of Hirschsprung's disease. Familial Hirschsprung's disease was defined as a patient's self-report on the disease in first- (the patient's parents and/or children), second- (the patient's grandparents and/or siblings), or third- or fourth-degree relatives (the patient's uncles and aunts and/or niblings and/or cousins).



Bowel Function

We assessed the prevalence of constipation in accordance with the Rome IV criteria. Patients are defined as constipated if they suffered from at least two of the six symptoms described here: more than 25% straining when defecating, sensation of incomplete defecation, sensation of anal blockage, hard/lumpy stool, a defecation frequency of less than three times per week, using manual maneuvers when defecating. In addition, also part of the Rome IV criteria, is that constipated patients are rarely able to defecate without laxatives (16). The Rome IV criteria for assessing constipation in children also include a rectal examination by a clinician. However, given the design of this study this was not possible. We therefore applied the adult Rome IV criteria instead. We also applied the Rome IV criteria to determine the prevalence of fecal incontinence (17). Fecal incontinence is defined as suffering from at least two to four incidents of involuntary loss of liquid or solid stool during a 4-week period in the past 6 months. To analyze the severity of constipation we used the validated Agachan score, which ranges from 0 to 30 (18). To analyze the severity of fecal incontinence we used the incontinence score developed by Jorge and Wexner, which ranges from 0 to 20 (19). The higher the score, the more severe the constipation or the fecal incontinence. The use of laxatives, enemas, antidiarrheals, and/or colonic irrigations was defined as usage of the treatment during the past 6 months for at least several times a month.



Generic Quality of Life in Children

To assess the generic quality of life in children we used the CHQ-CF87 questionnaire (12). It is divided into 10 domains and two single-item questions. The domain scores range from 0 to 100, with 100 indicating the highest quality of life. For this study we focused on the eight domains that are related most to functioning in daily life, including physical functioning, mental health, and self-esteem.



Generic Quality of Life in Adults

To assess the generic quality of life in adults we used the WHOQOL-100 questionnaire (13). It consists of multiple facets that form six domains, for example, physical, psychological, and social health domains and overall quality of life. The scores in every domain or facet range between 4 and 20 points, where a higher score equals better quality of life. For this questionnaire, all six domains were analyzed, together with selected facets that provided the best impression of functioning in daily life, for example, energy, concentration and work capacity.



Statistical Analysis

In case of a normal distribution, we present the results as means and standard deviations. For the variables with a skewed distribution, we report medians and interquartile ranges. For the quality of life data we used means and standard deviations for every analysis, because these were Likert scales. We used numbers and percentages to present categorical variables. With regard to comparisons, we used the chi-square test for categorical variables and Student's T-test or Mann–Whitney test for continuous variables. We considered p-values of less than 0.05 as statistically significant. We performed univariable and multivariable binary logistic regression analyses to determine the likelihood of constipation and fecal incontinence and to adjust for theoretical confounding variables. Potential interactions were checked. The software we used for the statistical analysis was IBM SPSS Statistics, Version 23.0 (Armonk, NY, USA: IBM Corp.). We created the figures with Graphpad Prism, Version 9.1.0 (GraphPad Software, California, USA) and BioRender.com.



Medical Ethical Review

A local certified Medical Ethical Review Board approved this study (approval code METc 2013/226, University Medical Center Groningen, the Netherlands).




RESULTS


Patient Characteristics

The study comprised a total of 830 patients who had undergone surgery for Hirschsprung's disease. We excluded 57 patients with an unknown or foreign address, 25 patients with a permanent stoma, 86 patients who were intellectually disabled, and 43 deceased patients. Of the remaining 619 patients, 346 patients returned both questionnaires, representing a response rate of 55.9%. A comparison of the responders vs. the non-responders revealed that the responders were younger, as has been described previously (8). We excluded ten patients with an ultrashort aganglionic segment. Finally, the study population comprised 336 patients, 53 (15.8%) of whom were patients with familial Hirschsprung's disease and 283 (84.2%) were non-familial Hirschsprung patients (Figure 2). Of the 53 patients with familial Hirschsprung's disease, the closest family member with the same disease was a first-degree relative in 55.8% of the cases, a second-degree relative in 17.3%, and a third- or fourth-degree relative in 26.9% of the cases (Figure 2).
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FIGURE 2. Flowchart of the included patients with familial and non-familial Hirschsprung's disease.


We present a comparison of demographic and clinical characteristics between familial and non-familial Hirschsprung patients in Table 1. The prevalence of long-segment or total colonic aganglionosis was significantly higher in the patients with familial Hirschsprung's disease than in the non-familial patients (17.0 and 13.2% vs. 7.1 and 6.4%, respectively, p = 0.009).


Table 1. Characteristics of patients with familial vs. non-familial Hirschsprung's disease.
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Likelihood and Treatment of Constipation

Univariable regression analysis did not show a significantly different probability of constipation in patients with or without familial Hirschsprung's disease (Table 2). However, when we adjusted for length of aganglionosis, sex, and age at follow-up in multivariable regression analysis, we found that patients with familial Hirschsprung's disease were more than twice as likely to suffer from constipation (OR 2.47, 95% CI, 1.21–5.05, p = 0.013, Table 2). Patients with a second- to fourth-degree relative with Hirschsprung's disease had an increased likelihood of constipation, compared to patients with a first-degree relative, following univariable regression analysis (OR 3.69, 95% CI, 1.04–13.12, p = 0.043). The difference was no longer significant in multivariable regression analysis.


Table 2. The likelihood of constipation and fecal incontinence.
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We also compared the severity of constipation in the three categories of aganglionic length between patients with and without familial Hirschsprung's disease (Figure 3A). A significantly worse median Agachan score was found in patients with familial Hirschsprung's disease in the rectosigmoid category (4.0 vs. 6.0, p = 0.024). The Agachan score was not significantly different between patients with a first-degree relative with Hirschsprung's disease vs. a second- to fourth-degree relative (median 5.0 vs. 6.0, respectively, p = 0.255).


[image: Figure 3]
FIGURE 3. Severity of constipation (A) and fecal incontinence (B) in patients with familial and non-familial Hirschsprung's disease for different categories of aganglionic length. Values are reported as medians with interquartile ranges. *Statistical significance of p < 0.05.


When we looked at treatments used for constipation, patients with familial Hirschsprung's disease of the rectosigmoid used laxatives twice as often as patients without familial Hirschsprung's disease of the rectosigmoid (35.1 vs. 17.1% respectively, p = 0.010, Figure 4A). For patients with long-segment or total colonic aganglionosis we found no difference in the use of constipation treatments between patients with and without familial Hirschsprung's disease (Figure 4A).


[image: Figure 4]
FIGURE 4. (A,B) The use of defecation treatment in patients with familial and non-familial Hirschsprung's disease. *Statistical significance of p < 0.05.




Likelihood and Treatment of Fecal Incontinence

In contrast to constipation, both univariable and multivariable regression analysis showed no significantly different likelihood of fecal incontinence between patients with familial vs. non-familial Hirschsprung's disease (Table 2). Likewise, the association between fecal incontinence and a first-degree relative with Hirschsprung's disease vs. a second- to fourth-degree relative was also not significantly different. The severity of fecal incontinence was comparable for patients with and without familial Hirschsprung's disease within the three categories of aganglionic length (Figure 3B). The Wexner score was also not significantly different between patients with a first-degree relative with Hirschsprung's disease vs. a second- to fourth-degree relative (median 3.0 vs. 2.0, respectively, p = 0.787).

The prevalence of treatments related to fecal incontinence, including the use of colonic irrigations or antidiarrheals, was not significantly different between patients with and without familial Hirschsprung's disease of the rectosigmoid, long-segment, or total colon (Figure 4B).



Generic Quality of Life in Children

We determined the generic quality of life in 146 pediatric patients, among whom there were 19 (13.0%) children with familial Hirschsprung's disease. We found no significant difference for any of the investigated domain scores of the CHQ-CF87 between patients with and without familial Hirschsprung's disease of the rectosigmoid (Table 3). The number of patients with familial long-segment or total colonic aganglionosis was exceedingly small (n = 3 and n = 2, respectively). The only significant different score was in the domain “bodily pain” among familial vs. non-familial patients with total colonic aganglionosis (40.0 vs. 76.4, p = 0.046, Supplementary Table 1). Children with a first-degree relative vs. a second- to fourth-degree relative with Hirschsprung's disease showed a significantly higher score for “general behavior” (84.4 vs. 63.3, p = 0.021, Supplementary Table 2).


Table 3. Generic quality of life in pediatric patients with Hirschsprung's disease of the rectosigmoid.
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Generic Quality of Life in Adults

In the same way, we analyzed the 155 adult patients, 26 (16.8%) of whom had familial Hirschsprung's disease. The domain scores on the WHOQOL-100 were all comparable between patients with and without familial Hirschsprung's disease of the rectosigmoid (Table 4). Looking at the facets, significantly higher scores for “energy/fatigue” (16.3 vs. 14.4, respectively, p = 0.029), “thinking/learning/concentration” (16.5 vs. 15.5, respectively, p = 0.024), and “work capacity” (18.3 vs. 16.9, respectively, p = 0.036) were found in the familial patients vs. the non-familial patients with Hirschsprung's disease of the rectosigmoid. Once again the number of patients with familial long-segment or total colonic aganglionosis was exceedingly small (n = 3 and n = 5, respectively). No significant different domain or facet scores were found between these familial patients vs. the non-familial patients (Supplementary Table 3). Adults with a first-degree relative vs. a second- to fourth-degree relative with Hirschsprung's disease showed a significantly lower score for “thinking/learning/concentration” (15.6 vs. 17.2, p = 0.033, Supplementary Table 4).


Table 4. Generic quality of life in adult patients with Hirschsprung's disease of the rectosigmoid.
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DISCUSSION

Despite worse bowel function problems, patients with familial Hirschsprung's disease of the rectosigmoid show better physical and psychosocial generic quality of life upon reaching adulthood.

In our study population 15.8% of the patients reported having a relative who had also been born with Hirschsprung's disease. This percentage is comparable to the average prevalence of 20% found in the literature (2–4). It is known that longer aganglionic lengths are associated with a higher familial occurrence (2–4) and this fact corresponds with our findings. We found that patients with familial Hirschsprung's disease were twice more likely to suffer from constipation when stratified for length of aganglionosis, sex, and age. These are three well-known confounders (16), although the reported effect of aging on constipation in Hirschsprung patients varies widely between relief (20, 21) and persistence (21–23). Unfortunately, our data did not enable us to indicate the cause of the increased likelihood of constipation in patients with familial Hirschsprung's disease. Nevertheless, awareness should be raised for the possibility of more severe constipation in children with familial Hirschsprung's disease of the rectosigmoid. The fact that laxatives were used by twice as many patients with familial Hirschsprung of the rectosigmoid may either be caused by more severe disease or by more willingness to take laxatives because their environment may be more familiar with the treatment of Hirschsprung's disease.

Despite the increased likelihood of constipation in patients with familial Hirschsprung's disease, the overall and physical quality of life was comparable between the familial and non-familial patients in children and adults alike. This may be explained by the fact that not constipation but fecal incontinence is considered the main cause of impaired physical quality of life in Hirschsprung patients (7, 23–26), which was not found to be increased in familial cases. Apart from physical quality of life, previous studies found impaired psychosocial quality of life in Hirschsprung patients (26, 27). Although we found the psychosocial domains to be comparable between pediatric familial and non-familial patients, energy, concentration, and work capacity of adult patients with familial Hirschsprung's disease was better, despite their worse bowel function. That we found better quality of life in facets indicative of functioning in daily life could possibly derive from the exemplary role of a relative with the same disease. This may not only lead to realistic expectations of long-term outcomes, but also to small adaptations in how to live “a normal life” despite the disease. Previously, it was reported that there is a low ability to recognize Hirschsprung-related symptoms in adult healthcare (28). Patients with familial Hirschsprung may be at an advantage regarding the recognition of bowel function problems and may possibly find it easier to talk about these problems, which might improve their ability to cope. Based on our results, it is likely that families who are familiar with Hirschsprung's disease provide a better environment for developing good coping strategies than families new to the disease.

In addition, the fact that families who are familiar with Hirschsprung's disease experience a lower level of disease-related stress may affect the way patients experience their own condition. This assumption is justified by high levels of stress and anxiety in parents of patients with Hirschsprung's disease, as has been recognized by others (7, 24, 29, 30). Our results emphasize the need for more familial involvement in the long-term follow-up of Hirschsprung's disease, because familial coping seems to have a positive influence on the ability to cope of the patients themselves, as has been suggested before (6, 7).

This is the first study to compare bowel function and generic quality of life in patients with familial and non-familial Hirschsprung's disease. We acknowledge that this was not a longitudinal study, which precludes analysis of how bowel function and quality of life developed over time. Comparison between patients with first- vs. second- to fourth-degree relatives with Hirschsprung's disease did not reveal many differences in either bowel function or quality of life, but the number of patients per subgroup was exceedingly small. Theoretically, a close relative could play a considerable role in the patient's life and may have more influence than if such a relative were absent. Unfortunately, the rarity of Hirschsprung's disease complicates reporting on large groups of patients. For the same reason the comparison of quality of life between familial and non-familial patients with long-segment and total-colonic aganglionosis was limited. Another limitation was the exclusion of patients with a permanent stoma. This could theoretically have biased our results because patients with intractable fecal incontinence may sometimes receive a permanent stoma. However, seeing that only 25 out of 830 patients were excluded because of a permanent stoma, no substantial bias is expected from this lack of data. Finally, data about familial occurrence of Hirschsprung's disease was gathered through self-report by the patients. As a result, we may have missed cases in which patients were unaware of any relatives who also suffered from Hirschsprung's disease. Nevertheless, also in the clinical setting, familial occurrence of the disease is usually assessed by self-report. Besides, if patients are not aware of the familial occurrence of the disease, no exemplary role could stem from the relative or relatives with the same disease either.



CONCLUSION

Despite a higher prevalence and severity of constipation, different facets of generic quality of life are better in patients with familial Hirschsprung's disease of the rectosigmoid. Familial experience with the disease seems to have a positive influence on patients' own ability to cope.
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