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• Pilot results

• Next steps



PwMS (n=107K) & Chronic Constipation

• Constipation more common than incontinence – often linked
– 50%+ PwMS prone to constipation (5% of general population) 
– 30 – 40% prone to incontinence (2% of general population) Hinds et al 

(1990)

• £10.4m spent on emergency B & B admissions in England 
(2015/16) (www.mstrust.org.uk/ms-admissions)

• PwMS have 2-3 x more admissions for impaction, megacolon
and constipation than other non-neurological conditions.

DasGupta et al (2003), Wiesel et al (2001) 

• Has major impact on QOL with 15% reporting ceasing 
employment. Social isolation & impact on families significant

Norton et al (2010)

• Healthcare & personal costs eg: embarrassment, comfort
time & resource



Management of constipation
• Little or no research (Coggrave et al 2003)

• Increasing dietary fibre is often ineffective & 
without peristalsis increases flatulence and 
bloating              (Weisel PH et al.2001)

• Mild stimulant/osmostic laxatives or 
suppository/enemas may be used for a few 
weeks to establish a regime

• Establish a predictable regime/pre-emptive 
approach – complete a diary

• Digitation, manual evacuation, irrigation, 
abdominal massage, biofeedback, containment 
products (Coggrave 2008, Han et    al 1998, Lamas 
2010,McClurg et al 2011, Kyle et al 2005, Cottenden 2005)

• Rarely surgery – colostomy, 
illesostomy,implanted nerve stimulators



Common use of FES

• Dropped foot & other 
functional stimulation of 
lower limb

• Exercise stimulation 
for Upper and lower limbs



Case Report then Pilot Study

• Case report of Person with Multiple 
Sclerosis (PwMS) successful treatment 
of Chronic Constipation with FES 
J Med Cases 2013;4(9):581-583 Singleton.C & 
Bakheit.A

July 2013 Ethics approval for 5 x PwMS
prospective pilot study using FES to 
bilateral  abdominals



Criteria

• Inclusion criteria
– Diagnosis of MS
– Rome III criteria for functional constipation 
– Constipation history of at least 3 months

• Exclusion criteria
– History of irritable bowel syndrome
– Organic bowel obstruction
– Contraindications for FES
– No previous FES application



Outcome Measures

Objective
• Smartpill wireless motility capsule for 

gut transit time
• Swallow protocol
• Link with wearable monitor 
• Expelled 



Smartpill



Outcome Measures

Subjective
• Patient assessment of constipation QoL

(PAC-QoL)
• Bowel diary
• Medication changes (laxatives)
• The Bristol Stool form scale





Functional Electrical Stimulation 
(FES) device

Microstim (MS2) from Odstock Medical Ltd  
• Self administered
• Simultaneous contraction 
• 40Hz frequency
• 40 – 50 mA output (to comfort)

• 330 µs pulse width



Method

Baseline
– Smartpill provision & 
– subjective outcomes recorded

Treatment period
– Repeat subjective outcomes
– Start 6 weeks of 2 x daily for

30 mins FES stimulation 
Post treatment period

– Smartpill provision
– repeated subjective outcomes 
– Stopped FES

R R



Results
Published in MS International Journal – Singleton.C et al (April 2016)

• 5 female patients recruited
• One withdraw three weeks after start 

due to relapse of MS
• Mean age was 53.2yrs (range 45-58)
• Mean duration of MS since diagnosis 

was 22.7yrs (range 8-29)
• No adverse effects reported
• Use of laxatives reduced
• 4 patients continued treatment post pilot 

study



Total transit time

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
1st Smartpill pre FES treatment 124 118 141 117 201

2nd Smartpill post FES treatment 81 78 70 146
improved by 43 40 71 55

0

50

100

150

200

250

W
or

st
, 2

01
 h

rs
 =

 8
.4

 d
ay

s
B

es
t, 

 7
0 

hr
s 

= 
2.

9 
da

ys
Hours from ingestion to bowel opening



TGTT = Total Gut Transit time
CTT = Colonic transit time

Patient Baseline TGTT

(hrs)

Post FES TGTT

(hrs)

Baseline CTT

(hrs)

Post FES CTT

(hrs)

1 124.02 81.22 (35% ↓) 115.41 70.09 (39% ↓)

2 118.29 78.53 (33% ↓) 109.09 55.40 (49% ↓)

3 141.44 70.04 (50% ↓) 132.15 62.18 (53% ↓)

5 201.27 146.23 (27% ↓) 190.43 128.06 (32% ↓)



Change at week six from 7 baseline outcomes 
in the patients’ bowel habit 

Item of bowel diary Patient 1 Patient 2 Patient 3 Pati ent 4

Straining to open 
bowels 
(4/4 pts improved)

+1 +1 +1 +1

Passing hard, lumpy 
stools 
(3/4 pts improved)

-0 +1 +1 +1

Incomplete bowel 
evacuation 
(3/3 pts improved)

+1 +1 +1 +0

Feeling of “blockage” 
in bowels 
(3/4 pts improved)

-0 +1 +1 +1

Use of manual 
evacuation of bowels

+1 n/a n/a n/a

Frequency of bowel 
motions 
(3/3 pts improved)

+0 +1 +1 +1

Number of loose 
stools per week 
1 pt = worse

+0 -1 +0 -0

Key: 0 = no change from baseline;    +1 = significant improvement compared to baseline.



Pilot patients longitudinal PAC-QoL data 

A reduction in score = greater QoL

.  None have returned to BL data.  All maintained improvement & satisfied with regularity



Statistical significance

• Bootstrap for Paired Samples test
• TTGT, p = 0.053
• Large effect size d = 3.72

• CTT, p = 0.001
• Large effect size d = 5.81

• QoL, p = 0.001
• Large effect size d = 3.19



Patient Assessment of Constipation Questionnaire 
(PAC-QOL) from baseline

• Additional case series of 10 pwMS using FES followed

• At baseline median number of constipation related
issues (PACQoL) identified = 17 at baseline (interquartile
range 21.25 - 1.75) 

• After 6 weeks Rx reduced to 2 issues (IQR 10.75- 1)

• Long term users were observed to titrate the frequency
and duration of FES as required. 

• three long-term users (2-3 years) reported no longer 
experiencing constipation symptoms and no longer used
any form of treatment.



Next step
• Findings show FES applied to abdominal muscles improved 

gut motility which was sustained over time
• All patients reported better QoL and chose to continue with 

treatment post trial
• Mechanism by which FES improved gut motility not clear

– Strengthened abdominal muscles?
– Increased intra abdominal pressure?
– Direct effect on peristalsis?

• Research for Patient Benefit (RfPB) (NIHR) funding request 
submitted

• 2 centred feasibility study, RCT, n= 52, 20 weeks study time 
per participant, total study time = 2 yrs 

• Beneficial for other pathologies?
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