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Part 1: Abstract 

The Problem  

Chronic Constipation (CC) with or without Faecal incontinence (FI) affects 800,000 – 
4,800,000 children in the United Kingdom (NICE, 2014) per year.  These symptoms 
are difficult to manage, involving physical and psychosocial impact.  It is generally 
managed, according to trial and error, with most patients responding to conservative 
treatments.  Yet, the worst affected continue to live with a disabling condition.  
Although the existing service was safe and clinically effective, a number of 
deficiencies were identified:  

• i) paucity of information and lack of scientific evidence to explain symptoms.  

• ii) limited diagnostic evidence to guide and improve management 

• iii) lack of structured multi-disciplinary team (MDT)  
 
The aim of the project was to establish a service to improve management, using 
multidisciplinary specialists and novel techniques.    
 

The Innovation  

The Children’s Anorectal Physiology Service (CAPS) provides novel investigations 
(Awake High Resolution Anorectal Manometry – AHRAM), simultaneously with bowel 
and psychosocial assessment to guide management with an established multi-
professional team.  
 

Impact and Successes 

We have set up a unique service for children with faecal incontinence and 

constipation. The two innovations of awake physiology and weekly multidisciplinary 

team meeting have attracted envy from clinical colleagues from around the world. We 

have demonstrated that patient satisfaction has improved. Patients describe the 

service as “a miracle” and “miraculous”. Patients and their families are keen that other 

children and their families can benefit from the service that we provide. The business 

case to continue and expand the service at our Trust received unanimous clinical 

support.  

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Successes 
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The Challenges 

The challenges we were confronted included administrative measures (e.g. obtaining 

funds from the NHS), equipment troubleshooting, recruitment of health care assistant, 

co-ordinating time with other professionals and fine-tuning methodologies.  Issues 

were resolved by rapport with a team of professionals, patience and using feedback 

to optimise the best delivery of the project.  
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Part 2: Progress and outcomes  

The Innovation 

As part of the move toward value-based care within the NHS, patient outcomes are 
coming under the spotlight. Thus, hospital managers face the challenge of improving 
overall patient outcome cost effectively.  The existing service was safe and clinically 
effective, yet it lacked scientific evidence to direct management, with a structured 
multi-disciplinary team (MDT) (Figure 2).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: The Problem 
 
The adult service at the Royal London Hospital, GI Physiology, and offers 
comprehensive assessments to treat patients with similar symptoms to the children 
we see (up to 1000 per year). Their service has been successful in identifying 
scientific phenotypes, using novel diagnostic tools to guide treatment – however, this 
has does not exist within Paediatrics. 

 
Thus, the aim of this project was to establish a service to improve bowel outcome 
and QOL in children, with the same ethos as the adult practice, using 
multidisciplinary specialists and novel techniques.    
 
The Children’s Anorectal Physiology Service (CAPS) is based in the Children’s 
Hospital at the Royal London and provides an innovative approach to managing 
children with CC/FI.   According to a recent publication search, is the first service in 
the UK to provide Awake High Resolution Anorectal Manometry (AHRAM) in 
conjunction with a multi-professional team and psychological assessment.   The 
majority of anorectal manometry in the UK, is done under GA, which provides 
incomplete information in comparison to awake (Table 1).  
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Table 1: Awake High Resolution Anorectal Manometry (HRAM) versus under GA 
 
 
 
 
 
 
 
 
 
 
 
The aim of CAPS was to use: 
 

i) AHRAM and other complimentary investigations (e.g. endoanal 
ultrasound, colonic transit, MRI proctogram) to provide scientific evidence 
to aid management.  Additionally, use of validated questionnaires for 
bowel and psychological assessment. 
 

ii) A comprehensive team (STAR) with minimum criteria of 7 specialists 
(Figure 3). The team meet up weekly, to discuss patient care, treatment 
modalities, academic excellence and ways to improve the service.  This 
allows consistency and collaborative efforts from all professionals to offer 
support for the patients and their families.   

 
We anticipated to review 50 patients with CC/FI over the 12 months period – yet 
received a surprisingly 107 referrals.  These outcomes will be used to assess 
symptom severity prior to CAPS intervention and post CAPS intervention, to 
evaluate if improvement was achieved. 
 
Adjustments 

We intended to use the same questionnaires as we did for pre-CAPS, to assess the 
outcome measures post intervention.  We appreciated that these patients have been 
living with their condition for over 2 years, even decades.  Thus, using the same 
questionnaires to measure the improvement post CAPS intervention was difficult in 
such a short time period.  Thus, a few months (approximately 3 months) post CAPS, 
we asked patients to complete a refined post-CAPS intervention questionnaire 
(Refer to Appendix 1) which was more realistic regarding symptom improvement. 
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Figure 3: STAR Team 
 

Data approach 

Comprehensive and validated data was easy to administer and analyse.  

Physiological parameters were measured using AHRAM. Anorectal physiology 

protocol was adapted from the GI Adult Physiology Unit.  It was adjusted for 

paediatric use (Figure 4).  Physiological data included;  

a. strength of anal muscles (‘sphincters’) and rectal sensation (‘desire to 

defaecate’) 

b. Colonic transit: motility of colon 

c. Endoanal ultrasound: structural appearance of the sphincters 

d. MRI proctogram anatomical defects (e.g. intussusception, rectocele, 

dyssynergia).  

 

Simultaneously, bowel and psychological data were collected using questionnaires 

(Table 2). As originally planned, we audited the questionnaires in 25 patients, in 

order to assess feasibility.  This highlighted ways to administer the questionnaires 

which, at first, was challenging.  Evaluation of our data was continuously assessed 

throughout the 12 months period, and used to present at conferences (Appendix 1).  

 

 

 

 

Figure 4: AHRAM Paediatric Protocol, The Royal London Hospital 
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Table 2: Bowel and Psychosocial Data Collection 

 

Data analysis was assessed by project lead and other parties including medical 

students for data collection, to avoid bias and limit time constraints. CAPS received 

107 referrals (we anticipated 50), of which 

i. 71 (84%) underwent AHRAM 
ii. 14 (17%) underwent under GA  
iii. 22 currently waiting to be seen  

 
In total, 85 patients have been seen by CAPS and underwent HRAM, of which 50 of 
these were male (59%) and 35 females (41%). The median age was 9-year-old (4 
months to 15 years). The majority of our patients had both CC and FI (Figure 5). 
Most patients have been living with these symptoms for more than 2 years (n = 80; 
94%).  In total, 13% of our patients had learning difficulties/global 
delay/autism/Downs, 7% had Ehler Danlos Syndrome (EDS) and 2% of which had 
both EDS and learning difficulties.  Learning difficulties was significantly 
predominated in males (p = 0.04, using Fisher's Exact Test). These results 
demonstrate the multi-factorial nature of this condition. 

 
Figure 5: Presenting symptoms - Note: ARM (anorectal malformation) 
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AHRAM would not be feasible in a great deal of our patients due to previous hospital 
traumatisation (e.g. held down for investigation).  Thus, we were fortunate to have a 
health play specialist (HPS) as part of our STAR team, which enabled us to undergo 
AHRAM in these patients.  In total, 37% of our patients required HPS either for 
preparation/during AHRAM and/or ongoing support. 30% of these children also had 
learning difficulties and 77% had poor quality of life (PedsQl).  
 
The quality of diagnosis, treatment decisions, and monitoring/management of the 
treatment significantly determines patient outcome.  The majority of our patients 
have poor bowel outcomes based on the St Mark’s Incontinence Score (SMIC) and 
Cleveland Constipation Score (CCS) (Figure 6). 
 
The psychosocial impact CC/FI have in these children, is profound. These children 

report situations where they smell of faeces which can lead to humiliation and 

rejection by peers and teachers at school. At home, parents and other family 

members believe that children may be soiling intentionally to upset others or get 

attention or because they are lazy. In total, 38% of our patients were at risk of 

distress (Figure 7), at least half our patients presented with poor QOL and 

behavioural difficulties (Figure 8).  Behavioural difficulties predominated in males 

(p=0.05).  Refer to Appendix 1 for further detail.   

 

There was significant relationship between poor bowel outcomes and poor quality of 

life (p = 0.02), specifically emotional, social and school functioning. Overall, there 

was a significant poor psychological functioning with bowel outcomes (p = 0.03), 

specifically with patients with impaired sensation on the AHRAM results (p =0.02 

Pearson Chi Square).  

 
Figure 6: Bowel Outcomes (Median score of the SMIC was 13 with a score of >5 is abnormal 
(range 0-24) and on the CCS Median score of 16.0 with a score >8 is abnormal (range 0-30).   
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Figure 7: Risk of Distress (PIED) Outcomes (The median score on the PIED was 17 (range 0-
35); with a score of >20 as high risk). 

 

Figure 8: Quality of Life (PedsQL) Outcomes 

 

The pathophysiological mechanisms underlying constipation are not straightforward 

and are often entangled in bio-psycho-social factors.  In terms of anorectal 

physiology (AHRAM), 66% (n=56) presented with abnormal physiological findings 

(sphincter dysfunction and/or impaired sensation) (Appendix 1 more detail).  The 

34% (n=29) of patients who had normal physiological findings, 28% had abnormal 

colonic transit, 41% required HPS input and almost half of them had poor QOL, and 

behavioural difficulties and 24% were at risk of distress. Those with normal 
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physiological results, however, still found CAPS useful (100%). This demonstrates 

again, the multifactorial nature of CC/FI, and that normal physiological findings may 

indicate other underlying triggers, such as psychosocial.   
 

Improving patient care has become a priority for all health care providers with the 
overall objective of achieving a high degree of patient satisfaction. Greater 
awareness among the public, increasing demand for better care, keener competition, 
more health care regulation and concern about poor outcomes are factors that 
contribute to this change. 
 
Patients were asked to score the severity of their symptoms (physical and 
psychosocial impact) pre-CAPS and post-CAPS intervention (Figure 9).  The median 
severity score pre-CAPS intervention was 9 (range 5-10) and post-CAPS 
intervention, median of 6 (range 0-10) – 10 being the most severe.  There was a 
statistically significant improvement seen in these patients (p = 0.05). The was our 
chief aim for this project.  We have successful shown improvement post-CAPS 
intervention, using novel diagnostic tools and multi-professional approach to their 
management.   
 

In addition to improving bowel outcomes and quality of life in these patients, we were 

delighted that 100% of our patients believed they found CAPS useful and would 

recommend CAPS as a service.  Despite these encouraging outcomes, only 64% of 

parents remain positive about their child’s future health.  We believe the reason for 

this is the insufficient time frame to assess their symptoms in the longer term post-

CAPS, as the majority of our patients have been living with their condition for 

multiple years.  

 

 
Figure 9: Post CAPS Intervention – Was there improvement? 
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Figure 10 demonstrates patient expectations and concerns prior to CAPS 

intervention and what the patients/families feedback was post CAPS intervention.  

 

Figure 10: Patient and Family Feedback 
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Part 3: Cost impact 

The Cost Impact 

During the project, we contacted our divisional managers to gain codes and tariffs for 
the investigations we were undertaking.  We officially started coding for these 
investigations from January 2017, due to administrative delays. 
 
The Children’s Health Service spans all of Barts Health’s sites (including the Royal 
London Hospital) and so serves a large and diverse local population. The three 
boroughs within which the Children’s Health Service operations (Tower Hamlets, 
Newham and Waltham Forest) are amongst some of the fastest growing and most 
deprived in London.  CAPS cover all these sites and has become an integral part of 
the paediatric surgery and gastroenterology services. Providing a less invasive 
management approach to children with CC/FI has achieved considerable benefits in 
terms of patient outcome and length of stay (LOS) reduction for this group of patients 
and cost. (Figure 11).  
 

Children who are exposed to stress, sleep deprivation, social difficulties are more 
prone to symptoms of constipation (Olaru et al 2016; Rajindrajith et al 2016). 
According to the NHS Tower Hamlets Clinical Commissioning Prospectus 
(2013/2016) constipation is one of the priorities to focus on in children and to 
improve services, as risk of child poverty rises with family size and children with low 
income families.  
 

 
 
Figure 11: Reduction of Length of Stay (LOS) and Admissions 
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Thus, doing investigations awake, is cost effective which has many potential savings; 
in comparison to a patient having this procedure under general anaesthetic which 
includes: 
i) theatre time 
ii) anaesthesia 
iii) increased length of stay (use of day care beds)  
iv) demand on staff capacity.   
v)  
The reduction in LOS, could be attributed to the fact that CAPS performs 
investigations awake (day case) in comparison to undertaking these cases under 
general anaesthesia which places more burden on the NHS.   This evidence (Figure 
11) covers a relatively short time period but we are confident of increasing our 
referral base as the service becomes better known and we have been looking to 
expand our referral base. Thus, we are potentially saving 336 bed days per annum, 
not to mention costs.  Freeing up bed capacity will improve RTT for surgical 
specialities. 
 
As part of our business case, evaluation of the finances, including the new costs that 

were needed to sustain the service after August 2017, was calculated. The full costs 

of implementing the CAPS service are detailed in Table 3.  The business case seeks 

investment of £247,147.80 for staff and equipment maintenance in order to maintain 

the service established and future proof it for further growth. This will generate 

income of £464,270 increasing by 20% to £556,901 (Table 4). The business case 

therefore contributes £217,122.  We are confident based on demand and interest, 

that these numbers will be achieved.  

 

Table 3: Implementation of Cost for CAPS Service 

 
 
 
 

Post Description Band WTE Cost Year 1

Consultant Paediatric Surgeon; Lead of the service 83141 0.1 £8,231.80 £8,231.80

Clinical Nurse Specialist 6 0.2 £52,037 £52,037

Health Play Specialist 5 0.6 £27 457.20 £27 457.20

Deputy Paediatric Physiologist 7 1 £64,104 £64,104

Clinical Paediatric Psychologist 7 0.5 £32,052 £32,052

Paediatric Clinical Physiologist/Scientist; Director of the service 8a 1 £65,004 £65,004

Health Care ASsistant 3 1 £28, 042 £28, 042

Administrator 4 0.5 £19 260.00 £19 260.00

Total 221,428.80

Computer (Office Use) £670 £670

£1080.00 box of 20

Use 25 boxes per year TOTAL = £21,600

TOTAL = £21,600

Maintenance Costs £2,999.00 £2,999.00

HRAM £900 (every 2  years) £900 (every 2  years)

Endoanal Ultrasound

Total non pay 25,719                                

TOTAL £247,147.80

Catheters for HRAM
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Table 4: Income generation for CAPS  

Procedure Description COST YEAR 1 

FZ22B: Intermediate Anal 

Procedures, 18 years and under £1057.00 

336 for 42 weeks 

TOTAL = £355,152.00 

RD43Z: Ultrasound Scan with duration 

of 20 minutes and under without 

contrast £56.00 

336 for 42 weeks 

TOTAL = £18,816 

FZ58A/93: Anorectal Physiology 

under GA £ 1428.10 

20 cases for 42 weeks 

TOTAL = £28,562.000 

171 Treatment function code  

(multi-professional) 

 

First attendance 

 

Follow-up attendance 

 

171 Treatment 

function code 

(multi-

professional) 

 

First attendance 

(£168.00) 

 

Follow-up 

attendance 

(£140.00) 

 

 

 

180 for 42 weeks 

TOTAL = £30,240 

 

225 for 42 weeks 

TOTAL = £31,500 

Total Pay  

 

TOTAL = £464,270.00 

 
The existing service was funded for 1 year, by the health foundation. In the first 9 
months over 100 children have been treated by the CAPS service generating an 
income of £136,115 and 126 children have been seen in outpatients. This is 
accounting for the late delivery of the ultra sound machine which has only been 
available for the last month of the project. 
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Part 4: Learning from your project 

Reflection 

This has been a successful and rewarding project both for the team and the children 

that we have supported. We achieved what we originally anticipated in our original 

application to the Health Foundation for Innovative Improvement.  These specific 

achievements include:  

• We originally planned to recruit 50 patients to CAPS, yet we managed to 

recruit 107 patients, which was more than double than we expected.   

• We anticipated that we would assess 50 patients post-CAPS intervention, for 

bowel and QOL outcomes – we managed to assess 75 patients post- CAPS 

intervention.   

• We hoped to show improvement in bowel and QOL outcomes, post-CAPS 

intervention.  Symptoms significantly improved post CAPS (p=0.05) (Figure 

9).  

• Service improvement based on team feedback.  Prior to CAPS intervention, 

the team of clinical professionals, gave a median satisfaction score of the pre-

existing service a 6 (10 being the most satisfied) – this improved to 9.5 post-

CAPS intervention.  

• Establishment of a successful multi-professional team (STAR) which met 

weekly to discuss patient outcomes and provide a multi-professional approach 

to treatment plan.  

• Establishment of a service pathway (Figure 12) which has worked effectively.  

Decisions about patient care are always discussed at our MDT with our STAR 

team.  This ensures improved patient care, safe and effective care and a 

collaborative way to manage this complex and multifactorial condition.   

 
Contribution from the STAR team, has been the most pivotal and beneficial 
component of the project.  The commitment, time invested and proactive efforts from 
each team member, is greatly responsible for the success of the service and 
symptom improvement seen in our patients.  STAR involves multiple health 
professionals with complementary backgrounds and skills, sharing common health 
goals and exercising concerted physical and mental effort in assessing, planning, 
and evaluating patient care. This is accomplished by ongoing and consistent 
organisation from the project manager, to keep the project on track, resolve 
challenges and apply the learning objectives to the service. This in turn generates 
value-added patient, organisational and staff outcomes.  
 

This year, the service has demonstrated that CC/FI is a multifactorial and complex 

condition, which requires multi-professional approach to management.  Both patients 

and clinicians were finding it difficult to manage this condition, with increasing 

frustration and lack of direction – this is why CAPS was appealing to both staff and 

patients.  We underestimated the time and effort that was required from the HPS and 

clinical psychologist.  Based on the psychosocial outcomes measured, in retrospect, 

it is clear that a large proportion of our patients will need such support based on their 

poor QOL outcomes, risk of distress and behavioural difficulties. 
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Attendance at national and international conferences was helpful in communicating 

about our findings, promoting our new service and establishing relationships which 

will progress future research and integrity of CAPS.  It was useful to conduct our own 

Study Day, which enabled us to gain feedback from our local professionals and 

share our experience.  Social media has also enabled us to communicate on an 

international level (@CAPSbartshealth). 

 

Figure 12: CAPS Pathway 

The Challenges 

The challenges we met and how they were resolved is demonstrated in Table 5.  

Predictable risks we were aware of were:  

• Treating patients with CC/FI, is difficult, due to its chronicity and multifactorial 
nature.  We appreciated this by providing a multi-professional approach to 
management.  The risk of treating such a complex condition, is identifying the 
best treatment plan.  This will require further research by identifying specific 
phenotypes which will direct management more effectively.  

• Parental frustration was evident from their feedback pre-CAPS intervention.   
We managed this, by providing scientific evidence behind their child’s 
debilitating symptoms and reassurance from multi-professional team.  
Whether the results were normal or abnormal (i.e. physiology), it was both 
reassuring and educational for the patient and their families to hear, which 
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they haven’t had for years. Psychological support was also supported when 
required.  

• Volume/complexity of condition increases.  We are in the process of rectifying 
this issue, by the submission of a business case.  This will hopefully meet 
increased demand and to sustain the implementation of CAPS.  

 

Table 5: The Challenges 

We received feedback after doing the workshop at the Royal College of Paediatrics 

and Child Health (RCPCH).  This gave us the opportunity to hear from fellow 

Paediatricians about their experiences with patients with CC/FI.  They confirmed that 

this is a difficult condition to manage, especially with increased demand and lack of 

scientific evidence to guide treatment.  

 

The most surprising feedback was patient perception regarding the discomfort level 

of having AHRAM.  Children with chronic conditions often have repeated and 

invasive investigations or treatments (e.g. venepuncture VP, lumbar puncture).  We 

asked patients who underwent AHRAM, to rank the level of discomfort (10 being the 

worst) for AHRAM and compare it to a historical experience of routine VP (i.e. blood 

test).  What was surprising, was that patients significantly (p=0.02) reported less 

discomfort with AHRAM compared to a routine VP (Figure 13). Median discomfort 

threshold for AHRAM was 3 (range: 0-6) compared to routine VP with a median of 8 

(range 3-10). 
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Figure 13: Anorectal Physiology (ARP) versus VP 

 

 

Learning Objectives 

We have learned a great deal during this journey which can be applied on both 

individual and team level.   

 

As a team, we learned: 

• MDT (STAR) weekly meetings are essential in order to offer a multi-
professional approach made up with the right expertise to manage these 
patients, ensure consistent and effective communication throughout change 
and address challenges as a team.  

• More than half our patients have poor QOL and/or are at risk of distress, 
which is of great concern, which highlights the need for further 
HPS/psychological support. 

• Funding is required to gain improvement and progress for our service. We 
managed to gain a Small Barts Charity grant, to purchase the endoanal 
ultrasound machine.  Future grant applications are needed and we are 
working towards this.  

• Research ideas have been unraveled based on our preliminary work which 
highlights the novelty and need to expand further in this field. Specifically, to 
identify specific phenotypes based on bowel and psychological outcomes and 
how to use this to guide focused management.  

• We have submitted a business case to the Royal London Hospital to sustain 
the current service, which has been considered and satisfied by the board of 
trustees.   This needs to be done within 6 months, when starting a new 
service.   

As an individual, I learnt: 

• AHRAM is feasible to undertake in Paediatrics, however I have learned that it 
is difficult to determine how much time is dedicated for each patient.  Every 
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patient we have seen so far, have presented with diverse backgrounds and 
psychological functioning – some of whom require more time, support, 
preparation and staff (such as HPS). 

• I have adapted the AHRAM protocol from our GI Physiology Adult service.  
However, modification had to be made in order to accommodate the protocol 
for children.   

• Reflection is something that I have learnt to take time out to do, at least 
weekly.  When setting up a service, it is easy to get caught up in the 
practicalities of the service, patients and data collection, without actually 
thinking about i) what you have achieved; ii) challenges you have confronted 
and have overcome or not; iii) personal progression and iv) what all the data 
actually means.  I maintained a log book throughout the 12-month period, 
which I found useful, encouraging and a way to reflect (Figure 14).  

 

Figure 14: Preview of my LogBook 
 

 

What would have helped knowing and how to apply this in the future? 

• Despite the significant learning curve and skills, I have gained from learning 

how to design a business case, I would have valued more knowledge and 

business background (specifically to NHS).  This was a personal challenge for 

me especially, as I had never established a business case within the NHS 

prior to this. Ways to improve this in the future, are to attend and be involved 

in more business case meetings and speak to as many professionals as 

possible who have experience in this (internal and external parties).  

 

• There are some things you can’t control – such as delays in staff post starting 
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or difficulty in managing finances.  It is important to recognise that despite 

your intentions, not everything can work smoothly and will require accepting 

delays and disappointments.    
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Part 5: Sustainability and spread 

The Sustainabilty and spread  

As discussed previously, we have submitted a business case – refer to pages 12-13. 

This has been recently accepted, once the financial aspects have been checked and 

approved (expected September 2017).  

 

We presented at both national and international conferences (see Appendix 1 for 
abstracts, poster presentations), conducted our own study day and presented at 
audit meetings. We presented our first poster presentation at British Society of 
Paediatric Gastroenterology, Hepatology and Nutrition (BSPGHAN) in Glasgow 
(January, 2017).   
 
Furthermore, we have presented both poster and oral presentations to these 
conferences: 

• ERIC Conference: Continence Study Day - Birmingham, October 2016 

• Our own Study Day – Royal London Hospital, April 2017 

• European Paediatric Surgeons’ Association (EUPSA) – Cyprus, May 2017 

• Colorectal Club International Meetings (CCI) – Cyprus, May 2017 

• A workshop at the Royal College of Paediatrics and Child Health (RCPCH) – 
Birmingham, May 2017 

• SEEPS Meeting – London, May 2017  

• Royal College of Surgeons annual meeting – Norwich, June 2017.  

• National Association of Health Play Specialist – London, June 2017  

• British Association of Paediatric Surgery (BAPS) – London, July 2017 

• Audit days, July 2017 (London, Barts Health, NHS).  

• International Continence Society – Florence, September 2017 

• ERIC roadshow – guest speaker, High Wycombe, October 2017 
 

Feedback has been exceptionally positive from local, national and international 
colleagues. There has been a general interest in our service, including calling for a 
consensus for our AHRAM protocol, CAPS pathway and STAR team. Since 
presenting at these conferences, external professionals from CAPS have showed 
interest to come and visit our service from the national/international level, to learn 
from us, collaborate and invite us to speak at their hospitals/academic institutions.  
 
Colleagues from Evelina Hospital and Great Ormond Street, who are currently 
undertaking HRAM under anaesthesia are interested in learning from us. 
Furthermore, we have organized our second study day for April 2018, to present our 
results from this year.   
 
We are currently in the process of writing papers for publication. This was not 
implemented earlier in the project, as we wanted to gain sufficient data and gain 
academic feedback from similar minded professionals at the conferences mentioned 
above.   
 
We have recently invested some time in social media (Twitter) which increases 
communication with like-minded people within the field (Figure 15).  
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Figure 15: Our own Twitter Page 
 

Replicability possible from this project includes: 

• AHRAM protocol – we have called for a 

national/international consensus to get this accepted.  

• STAR team 

• Demand as CC/FI is a public health issue 

• Bowel and psychological assessment tools 

• HPS and psychological input  

 
Specific to our organisation context, is our logo and name of the service (CAPS).   
 

We have submitted a business case.  This will hopefully sustain CAPS beyond the 

Health Foundation funding period. The substantiation of the service and the required 

staffing will safeguard this income and enable further growth in the service. With 

additional resource, the service will be able to offer additional outpatient and 

inpatient treatment to children with CC/FI. The deputy physiologist post will enable 

the development of the service and increase activity through offering additional 

treatment slots, following a period of training and supervision. In addition, the health 

play specialist, clinical nurse specialist and psychologist will facilitate the increase in 

patient referral numbers. 

 

The major milestone that lies ahead, is obtaining additional funding to further expand 

and enrich the service.  These include:  

 

i) We intend to identify definitive phenotypes in children with CC/FI, using 
novel diagnostic tools and multi-professional team, which will refine our 
management plans. Distinct phenotypes do not currently exist for CC/FI in 
children.  Children who are referred to CAPS will be included in this study 
over a three-year period to assess long term outcome measures.  We 
estimate based on our current referral rate, to recruit 500 patients.  Further 
novel diagnostic tools (e.g. Barostat) will further enhance our knowledge, 
especially regarding rectal sensation.  The use of natural history, 
diagnostic investigations, simultaneous bowel and psychological 
assessment over time, will allow us to assess the progress of these 
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patients.  Furthermore, it will allow us to design patient pathways and 
treatment directions, which we are currently lacking.  
 

ii) Pilot novel treatment modalities including: neuromodulation (e.g. posterior 
tibial nerve stimulation; transcutaneous stimulation) and biofeedback 
training within Paediatrics.  These are treatment modalities which are 
currently used within the adult practice, with limited understanding how it 
may work in children.    

 
iii) Introducing further innovative and novel techniques (such as colonic 

manometry, barostat) which will enhance our knowledge about the 
pathophysiological mechanisms involved in CC/FI.   This area still remains 
rudimentary and more scientific application is needed.  

 
iv) Academic excellence: including future grants for research projects and 

training staff to expand the service.  This will also include academic 
qualifications for postgraduate training and development for staff members 
(Paediatric surgeons; trainees, health play specialist, clinical psychologist, 
clinical scientists).  

 
v) Provide training days for other hospitals to set up a similar service as there 

is a great need for this.  
 

vi) To be a leading national and international Centre for Paediatric lower GI 
physiology and management of children with disabling CC/FI.  

 
Finally, I would like to end with a patient email that was sent to CAPS, indicating the 
positive impact CAPS had on their child and family.  This further highlights the 
importance and need to sustain such a service.  
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Conclusion 

We have set up a unique service for children with faecal incontinence and 

constipation. The project is already oversubscribed by 100%. The two innovations of 

awake physiology and weekly multidisciplinary team meeting have attracted envy 

from clinical colleagues from around the world. The service is effective. We have 

demonstrated that patient satisfaction has improved. Patients describe the service as 

“a miracle” and “miraculous”. Patients and their families are keen that other children 

and their families can benefit from the service that we provide. The business case to 

continue and expand the service at our Trust received unanimous clinical support. 

The service is financially beneficial for the Trust and Commissioners. Clinicians 

nationally and internationally are interested in our service and we look forward to 

honouring their invitations to visit their centres to explain further about our service. 

We have presented at peer review scientific meetings nationally and internationally. 

We look forward to expanding the service. 
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Appendix 1: Resources and appendices 

Post intervention Questionnaire 

This was the post intervention questionnaire administered. 

POST Service Assessment 
Children’s Anorectal Physiology (CAPS)  

 
Patient’s Name: 
__________________________DOB:_____________________ 
 
Today’s Date__________________  
 

1. Who is filling out this questionnaire? 
 

Parent     
Child/Adolescent     
Both    

  
2. Currently, how bad are your child’s bowel symptoms?  (Severity of this problem 

now; how much does it impact on your/ family life?)   
 

Very Good  Good  Neutral   Bad   Very Bad

     

0 1 2 3 4 5 6 7 8 9 10  

3. Has our new service ‘CAPS’ helped you?    
YES     
NO  

 
If yes, how has it actually helped? If no, what would have helped?  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

 
4. Please circle how useful you found doing the investigations (Anorectal 

Physiology) including the questionnaires? 

Not useful    Neutral      Very useful

      

0 1 2 3 4 5 6 7 8 9 10  

5. Please circle how useful CAPS has been in providing an overall insight 

about your child’s bowel symptoms? 

 

 
 

 

 

 



Innovating for Improvement Round 3: final report  27 

Not useful    Neutral      Very useful

      

0  1 2 3 4 5 6 7 8 9 10 

 
6. Are you positive about your child’s progress, since having these 

investigations done? 

YES      
NO  
 

7. Please circle how satisfied you are with your child’s current care? 

 

Not Satisfied   Neutral     Very Satisfied 

     

0  1 2 3 4 5 6 7 8 9 10 

 
8. Please circle how you and your child found the investigation on the 

day? 

 

No Distress    Neutral     Very 

Distressful    

0  1 2 3 4 5 6 7 8 9 10 

 
9. Please comment on what you would add to the service for 

improvement? 

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
 

10. Please tick below, if any of the following would be useful to you? 
 

Patient  Information Handbook 

Phone Application for Toileting Advice 

Study Day for Parents/Families 

 

11. Would you recommend us to your friends and / or family?    

YES     
NO  

Quantitative Outcomes 
The figures and graphs below are some quantitative measures which were not 

included in the primary report, but may be of some use.  Some totals may vary 

between tests, as not all patients may have had that particular assessment.  
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Figure 1: Colonic Transit Study Outcomes  

88% of patients referred to CAPS, underwent a colonic transit study, to assess for 
motility.  This requires the patient to swallow a capsule (20 shapes inside) and see 
after 5 days, how many of these markers remain – thus an indication of their 
evacuation.  

Note: RED (rectal evacuatory disorder).  

 

Physiological Outcomes  

Sphincteric function is assessed during AHRAM.  A poor Resting Pressure (RP) is 
associated with faecal incontinence (esp. not being aware of it). The median RP was 
mmHg 62 (range 10-106mmHg) compared to normal adult values (range 46-
110mmHg).   In total, 59% of patients (n=50) had normal RP, 21% had low RP (n = 
8); 4% had high RP (n = 3) and 11% had borderline low/high RP (n = 9). 
 

Figure 2: Resting Pressure (red dotted line indicating min-max range) 

A poor Squeeze Pressure (SP) is associated with faecal incontinence (esp. not being 
able to hold it in). The median SP was mmHg 110 (range 40-207mmHg) compared 
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to normal adult values (range 31-255mmHg).   In total, 78% of patients (n=66) had 
normal SP and 2% had borderline low/high RP (n = 1). 
 

Figure 3: Squeeze Pressure (red dotted line indicating min-max range) 

Additionally, to the sphincteric function, other parameters of interest included:  
 

i. Cough (involuntary squeeze) which is useful to see the function of the anal 
muscles (i.e. specifically the external anal sphincter). 73% patients (n=62) 
had a normal cough reflex, 1% (n=1) abnormal and 2% borderline (n=2).  
The cough reflex median was 89 (range 23-171), compared to normal 
adult range of 31-255) 

ii. RAIR (Recto-inhibitory reflex) which is absent in children with 
Hirschsprungs disease.  This was normal in 88% (n=75) and 
absent/abnormal in 9% (n=8) of our patients.   

 

Rectal sensation is the ability of a patient to know when they feel the need to go to 

the toilet.  This is measured in three parts: i) first sensation (first feeling); ii) urge to 

go and iii) maximum urge to go.  Rectal sensation is divided into three outcomes:  

 

i) Normal sensation  

ii) Hyposensitive (‘you don’t feel the need to go to the toilet) – often associated with CC 

(with or without FI) and evacuation difficulties.   

iii) Hypersensitive (‘you have an urgent and desperate need to go to the toilet but can’t 

hold on’) which is associated with CC/FI and increased frequency of stools.   

 

In our patients, 40% (n=34) had normal sensation; 19% hyposensitive rectum (n = 

16) and 20% hypersensitive rectum (n=17).  The median for: 
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i) first sensation was 30mls (range 12-290mls) compared to normal adults of 

20-100mls 

ii) urge sensation was 60mls (range 20-300mls) compared to normal adult 

range of 40-200mls  

iii) maximum urge was 130mls (range 30-300mls) compared to normal adult 

range of 75-290mls.   

 

Figure 4: Rectal Sensation  
 

Note: (red dotted line indicating min-max range).  <75ml Hypersensitive and >290mls Hyposensitive -  

however this was modified for paediatric size and age of patient.  

 

Bowel Outcomes 

On the St Marks Incontinence Score, 81% of patients reported faecal incontinence 
(FI).  FI can be in a solid, liquid or gas form.  On a daily basis, FI had a negative 
impact on 59% of our patients with FI.  71% of those with FI, reported that they were 
aware when having an accident, with 41% suffering with faecal urgency (‘can’t hold 
on’), and 26% and 39% having an accident, when they coughed/laughed or after a 
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bowel movement respectively. 28% of our patients need to wear an anal plug or 
nappies/pads to protect themselves when they do have an accident.  In total, 33% of 
our patients who had FI, also reported urinary incontinence. 
 

On the Cleveland constipation score, 85% of our patients reported constipation as 

their primary symptom.  The most troublesome areas of constipation that had an 

impact on the patient’s life included the following:  

i) Painful Defaecation: 80% patients   

ii) Incomplete emptying: 81% patients 

iii) Abdominal Pain: 87% patients  

 
For those who reported constipation, 68% strained during defaecation and 63% were 
passing hard stools.  
 
Psychosocial Outcomes 

In the final report, we presented risk of distress and quality of life measures.  
However, we didn’t present our behavioural functioning results (Figure 5).  It was 
demonstrated that 34% of our patients (n= 33) had normal behavioural functioning, 
12% borderline (n=10) and 42% (n=36) with behavioural dysfunction.  Specifically, 
emotional functioning was at its worse with 53% of our patients, 33% poor conduct; 
33% being hyperactive and 32% with poor peer functioning – with male 
predominance (p<0.05).  However, despite the behavioural difficulties demonstrated, 
75% our patients presented with normal social interactions.   
 

Figure 5: Behavioural Difficulties – SDQ 
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In terms of management, 48% of our patients, required multiple treatments.  This is 

not surprising, as CC/FI, remains a multifactorial condition, with complex parts.  

However, we used physiology and complimentary tests, bowel and psychosocial 

assessment and STAR team, to reach the best management plan for that particular 

patient. Figure 6, demonstrates the type of treatments our patients were offered.   

 

Figure 6: Treatment Types 

 

Note: HPS (health play specialist); Psych (Psychologist); TAI (transanal irrigation); ACE/DACE 

(Antegrade Continence Enema/Distal); Toilet/Med/Beh (Toileting and behavioural advice, medicine 

modification).  

 

Abstracts and Poster presentations 

 

1. British Society of Paediatric Gastroenterology, Hepatology and Nutrition 

(BSPGHAN), Glasgow (January, 2017).   

Poster Presentation 

Athanasakos E., Dalton Sally., McDowell S. A., Shea T., Blakeley K., Meadows N., 

Rawat D., Cleeve S.  Children’s Anorectal Physiology Service – A new Focus 

for an Unresolved Problem.  
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2. European Paediatric Surgeons’ Association (EUPSA) – Cyprus (May 2017) 

Oral Presentation  

Athanasakos E, Smith S.K, Dalton S, McDowell S, Shea T, Blakeley K, Meadows N, 

Rawat D, Charlesworth P, Cleeve S.  Bowel and Psychosocial Functioning in 

Children with Constipation and Faecal Incontinence 



Innovating for Improvement Round 3: final report  34 

Poster Presentation  

Athanasakos E., Smith SK., Dalton S., McDowell S., Shea T., Blakeley K., Meadows 

N., Rawat D., Cleeve S.  Awake high resolution anorectal physiology improves 

therapeutic decision making 
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3. Colorectal Club International Meetings (CCI) – Cyprus (May 2017) 

Oral Presentation  

i) Athanasakos E, Dalton S, McDowell S, Smith SK, Blakeley K, Shea T., 

Meadows N., Rawat D., Charlesworth P., Cleeve S. Rectal 

Hyposensitivity in Children with Chronic Constipation and Faecal 

Incontinence. 

ii) Khoo K, Meadows N, Rawat D, Athanasakos E, Charlesworth P, Cleeve S.  

Review of Anorectal Physiology in Children – time for an 

International Consensus 

 

4. A workshop at the Royal College of Paediatrics and Child Health (RCPCH) – 

Birmingham, (May 2017) 

Oral Presentation  

Athanasakos E., Cleeve S.  Children’s Anorectal Physiology Service (CAPS); 

Our solution to a complex condition 

 

5. SEEPS Meeting – London, (May 2017) 

Oral Presentation  

Athanasakos E., Cleeve S.  Children’s Anorectal Physiology Service (CAPS) and 

STAR 

 

6. Royal College of Surgeons annual meeting – Norwich, (June 2017) 

Oral Presentation  

Athanasakos E., Cleeve S.  Children’s Anorectal Physiology Service (CAPS) 

Our solution to a complex condition 

 

7. National Association of Health Play Specialist – London, (June 2017) 

Oral Presentation  

Shea T., Athanasakos E., Dalton S., McDowell S., Blakeley K., Meadows N., Rawat 

D., Cleeve S. An MDT approach to managing care of children with chronic 

constipation and faecal incontinence 

 

8. British Association of Paediatric Surgery (BAPS) – London, (July 2017) 

Oral Presentation  

Athanasakos E. Cleeve S.  Children’s Anorectal Physiology Service (CAPS) 

 

Poster Presentation  

Athanasakos E, Smith SK, Wootton L, Dalton S, McDowell S, Shea T, Blakeley K, 

Meadows N, Rawat D, Cleeve S.  How do Children Rate Awake Anorectal 

Physiology Compare to Routine Venepuncture? 

 

9. Audit days, London, Barts Health, NHS, (July 2017) 

Oral Presentation  
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Shea T., Athanasakos E., The Psychosocial Needs of Patients Using  

Children’s Anorectal Physiology Service (CAPS)  

with Therapeutic Play Intervention 

 

10. International Continence Society – Florence, (September 2017) 

Oral Presentation  

Athanasakos E, Rawat D., Cleeve S Children’s Anorectal Physiology Service 

(CAPS): High Resolution Awake Anorectal Physiology Protocol.  

 

11. ERIC roadshow – guest speaker, High Wycombe, October 2017 

In progress 

 



Innovating for Improvement Round 3: final report  37 

References 

1. NICE Guidelines (2014): https://www.nice.org.uk/guidance/conditions-and-

diseases/digestive-tract-conditions/constipation. 

2. Maeda Y., Vaizey CJ., Norton C.  (2007).  St Mark’s Incontinence Score.  Dis Colon 

Rectum; 50 (12) 2252.  

3. Agachan F., Chen T., Pfeifer J., Reissman P., Wexner SD.  (1996).  A constipation 

scoring system to simply evaluation and management of constipated patients.  Dis 

Colon Rectum; 39: 681-685.  

4. Goodman R (1997) The Strengths and Difficulties Questionnaire: A Research Note. 

Journal of Child Psychology and Psychiatry, 38, 581-586. 

5. Connor S., Eamonn F., Carney T., House E., O’Connor RC.  (2016). The 

Development and evaluation of the paediatric index of emotional distress (PI-ED).  

Soc. Psychiatr Epidemiol, 51: 15-26. 

6. Olaru C., Diaconescu S., Trandafir L., Gimiga N., Olaru R., Stefanescu G., 

Ciubotariu G., Burlea M., Iorga M.  (2016).  Chronic Functional Constipation and 

Ecopresis in Children in Relationship with Psychosocial Environment. 

Gastroenterology Research and Practice, 2016.   

7. Rajindrajith S., Devanarayana M., Pererra B., Benninga M.  (2016).  Childhood 

constipation as an emerging public health problem.  World J Gastroenterol; 22:30 

8. NHS Tower Hamlets Clinical Commissioning Prospectus (2013/2016) 

(http://atlas.chimat.org.uk/IAS/dataviews/tabular?viewId=b9f67183-b286-445c-bec2 

7a1c39fa8a05&geoId=56&subsetId=1&instances=28266,28106,28123,28117,30794,

32580 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://atlas.chimat.org.uk/IAS/dataviews/tabular?viewId=b9f67183-b286-445c-bec2%207a1c39fa8a05&geoId=56&subsetId=1&instances=28266,28106,28123,28117,30794,32580
http://atlas.chimat.org.uk/IAS/dataviews/tabular?viewId=b9f67183-b286-445c-bec2%207a1c39fa8a05&geoId=56&subsetId=1&instances=28266,28106,28123,28117,30794,32580
http://atlas.chimat.org.uk/IAS/dataviews/tabular?viewId=b9f67183-b286-445c-bec2%207a1c39fa8a05&geoId=56&subsetId=1&instances=28266,28106,28123,28117,30794,32580

