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Abstract  Constipation  is a  very  common  disorder  that  adversely  affects  well-being  and quality
of life.  Evidence-based  clinical  practice  guidelines  are an  essential  element  for  proper  patient
management  and  safe,  effective  treatment.

The  aim  of  these  guidelines  is  to  provide  health  care  professionals  who  care  for  patients
with chronic  constipation  with  a tool  that  allows  them  to  make  the  best  decisions  about  the
prevention, diagnosis  and  treatment  of  constipation.
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The  methodology  used  to  draw  up  these  guidelines  is  described  in the  Part  1. In  this  arti-
cle we  will  discuss  the  recommendations  for  the  diagnostic  and  therapeutic  management  of
constipation.
© 2016  Elsevier  España, S.L.U.,  AEEH  and AEG.  All  rights  reserved.
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Estreñimiento;
Guía de  práctica
clínica;
Enfermedad  crónica

Guía  de práctica  clínica  sobre  el  manejo  del estreñimiento  crónico  en  el  paciente

adulto.  Parte  2: Diagnóstico  y  tratamiento

Resumen  El estreñimiento  es  un  trastorno  muy  frecuente  que  afecta  negativamente  el  bien-
estar y  la  calidad  de vida  de las personas.  Para  el correcto  manejo  y  tratamiento  eficiente  y
seguro de  los  pacientes,  las  guías  de práctica  clínica  basadas  en  la  evidencia  son  un  elemento
esencial.

El objetivo  de  esta  guía  es  proporcionar  a  los profesionales  sanitarios  encargados  de  la  asisten-
cia a  pacientes  con  estreñimiento  crónico  una  herramienta  que  les  permita  tomar  las  mejores
decisiones sobre  la  prevención,  el diagnóstico  y  el  tratamiento  del estreñimiento.

La metodología  utilizada  en  la  elaboración  de  esta  guía  de  práctica  clínica  se  describe  en  la
Parte 1.  En  este  artículo  expondremos  las  recomendaciones  en  el manejo,  tanto  diagnóstico
como terapéutico  del  estreñimiento.
© 2016  Elsevier  España,  S.L.U.,  AEEH  y  AEG.  Todos  los derechos  reservados.

Summary of  treatment  recommendations for
chronic constipation. Quick  reference  guide

Non-pharmacological  measures

High-fibre  diet

-  Consuming  foods high  in soluble  fibre  is recom-
mended  (fruits,  vegetables,  greens,  legumes,  nuts,
rye bread)  (moderate  evidence,  strong  recommen-
dation  in favour).

-  It  is advised  that  fibre-rich  foods  be  introduced  grad-
ually  so  that  the gastrointestinal  tract can  adapt.

Water  intake

-  Adequate  fluid  intake  is  recommended  to  comple-
ment  the effects  of fibre  supplements  (low  evidence,
weak  recommendation  in  favour).

Physical  exercise

-  Performing  regular  physical exercise  adapted  to  the
patient’s  condition  is  recommended  (low  evidence,
weak  recommendation  in  favour).

Pharmacological  measures

Bulk-forming  laxatives

- Psyllium  (plantago  ovata)  is  suggested  as  a  treatment
option  in people with  chronic  functional  constipation
(low  evidence,  weak  recommendation  in favour).

- The  use  of methylcellulose  is  recommended  as  an
alternative  to psyllium  (low  evidence,  strong  recom-
mendation  in favour).

Osmotic  laxatives

- Polyethylene  glycol  is recommended  as  a treatment
option  in people  with  chronic  constipation  (moderate
evidence,  strong  recommendation  in favour).

-  Lactulose  is  recommended  as  a  treatment  option
in  people  with  chronic  constipation  (low  evidence,
strong  recommendation  in favour).

-  The  use  of  polyethylene  glycol is  preferred  over lac-
tulose  (moderate  evidence,  weak  recommendation  in
favour).
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Emollient  and  lubricant  laxatives

- The  use  of stimulant  laxatives  is  recommended  as  a
rescue  treatment  option  (moderate  evidence,  strong
recommendation  in favour).

-  The  use of stimulant  laxatives  is  suggested  as  a  treat-
ment  option  in  people  with  chronic  constipation  who
have  not  responded  to  bulk-forming  and/or  osmotic
laxatives  (moderate  evidence,  weak  recommenda-
tion  in  favour).

Prokinetic  laxatives

- Prucalopride  is  suggested  as  a treatment  option
in  women  with  chronic  constipation  who  have  not
responded  to  other  treatments  (moderate  evidence,
weak  recommendation  in favour).

Secretory  laxatives

- Lubiprostone  is  not  marketed  in Spain.
- Linaclotide  is  approved  in Spain  only  for the treat-

ment  of  irritable  bowel syndrome  with  constipation
(IBS-C).

Other  treatments

Biofeedback  (pelvic  floor  rehabilitation)

- Biofeedback  is  recommended  as  a treatment  option
in  people  with  chronic  constipation  and  pelvic  floor
dyssynergia  (low  evidence,  strong  recommendation
in  favour).

Sacral  neuromodulation

- Sacral  neuromodulation  is  proposed  as  a  treatment
option  in people  with  chronic  constipation  refractory
to  other  treatments  (low  evidence,  weak  recommen-
dation  in  favour).

Surgery  (colectomy)

-  Colectomy  should  only  be considered  as  a treatment
option  in people  with  severe  refractory  chronic  con-
stipation  that  does  not  respond  to other  treatments
and in whom  extensive  involvement  of intestinal
motility  has been  ruled  out  using  special  tests,
including  gastrointestinal  manometry  (low  evidence,
weak  recommendation  in favour).

Introduction

Constipation  is  a  very  common  disorder  that  adversely
affects  people’s  well-being  and  quality  of  life.  Evidence-
based  clinical  practice guidelines  are an  essential  element
for  proper  patient  management  and  safe,  effective  treat-
ment.

The  aim  of these  guidelines  is  to provide  health  care  pro-
fessionals  who  care  for  patients  with  chronic  constipation
with  a  tool  that  allows  them  to  make  the  best  decisions
about  the  prevention,  diagnosis  and  treatment  of  constipa-
tion.

The  methodology  used  to  draw  up  these  guidelines  is
described  in Part  1. In this  article,  we  will  discuss  the recom-
mendations  for  the diagnostic  and  therapeutic  management
of  constipation  (Figs.  1 and  2,  Table  1).

Diagnosis  and assessment

Medical  history

In  the vast  majority  of  patients,  the diagnosis  of chronic
idiopathic  constipation  is  based on  the  description  of  symp-

Table  1  Classification  of  different  types  of laxatives.

Recommended  dose

Bulk-forming

Plantago  ovata  3.5---10.5  g/day
Methylcellulose  3---4.5  g/day

Osmotics

Polyethylene  glycol  3---9 g/day  or  250---500  ml/day
Lactulose  15---60  ml
Lactitol  20  g or  30  ml
Magnesium

Stimulants

Bisacodyl  5---10  mg/day
Sodium  picosulfate  2.5---10  mg/day

Prokinetics

Prucalopride  2  mg/24  h

Secretory

Lubiprostonea 24  �g/12  h
Linaclotide  145  �g/day

a Not marketed in Spain.
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Figure  1  Diagnosis  and  initial  treatment  of  chronic  constipation.
(1.1) In  most  cases  there  is no underlying  organic  cause,  with  it  being  classified  as  chronic  idiopathic  constipation  after  a  full
medical history  and  negative  physical  examination.  Patients  who  meet  the  Rome  III criteria  for  functional  constipation  do  not
generally require  diagnostic  testing.
(1.2) When  there  are warning  signs  in the medical  history,  a  possible  organic  cause  is suspected  or  constipation  begins  in a  person
over 50  years  of  age,  diagnostic  tests  should  be  performed:  blood  test  and  colonoscopy.  These  diagnostic  studies  are also  indicated
in patients  with  constipation  who  do  not  respond  to  treatment.
(1.3) Secondary  chronic  constipation  may  be  associated  with  a  wide  range  of diseases.  According  to  the  results,  the  physician  will
proceed with  the  diagnosis  and  aetiological  treatment  of  constipation.  The  possible  organic  causes  are diverse  and  can  be consulted
in Table  4  of  the  full  guidelines.
(1.4) If  the  result  is negative  and  no aetiological  diagnosis  has  been  identified,  it  is necessary  to  consider  whether  the  patient  takes
drugs that  cause  constipation  and  if  they  can  be  withdrawn.  The  list  of  drugs  that  can  cause  constipation  is  extensive  and  can be
found in  Table  5  of  the full guidelines.
(1.5) If  possible  organic  causes  have  been  ruled  out  and drugs  that  cause  constipation  and  cannot  be withdrawn  (or their  doses
reduced), the  initial  recommendations  are  non-pharmacological  measures.  Assess  the  advice  on lifestyle  and  dietary  and hygiene
measures: fibre-rich  diet,  physical  exercise  and  good  hydration.
(1.6) Medical  treatment  with  laxatives  usually  begins  after  the  failure  of  diet  and  lifestyle  modifications.  Currently,  there  is a  wide
variety of  therapeutic  options.  First-line  treatment  involves  introducing  bulk-forming  and/or  osmotic  laxatives.  If the  patient  is
already taking  either  of  these  laxatives,  changing  or  adding  laxatives  from  these  groups  should  be considered.
(1.7) If  there  is no  response  to  bulk-forming  and/or  osmotic  laxatives,  emphasis  should  be  placed  on  whether  the  constipation  is
causing perianal  distress  that  favours  the  onset  or chronification  of  anorectal  disease.  The  onset  of  haemorrhoidal  inflammation
or bleeding  during  defecation  effort,  the  recurrence  of  anal  fissure  during  defecation  effort  and  involuntary  urine  output  may  be
warning signs  of  perineal  distress.
(1.8)  If  perineal  distress  is suspected,  the  possibility  of  anorectal  manometry  should  be considered  to  assess  the  presence  of  a
defecation disorder.
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toms  and/or  signs  recorded  in the medical  history,  as  well  as
the  findings  of  the  physical  examination.  Three  aspects  must
be  taken  into  account:  (1)  compliance  with  the  diagnostic
criteria  for  chronic  constipation,  (2)  determination  of  the
causes  of  constipation  and  (3)  detection  of  warning  signs
(see  Part  1).  Physical  examination  includes  an abdominal
examination,  a  visual  inspection  of  the perianal  and  rectal
regions,  and  a rectal  examination  to  assess  the tone  of  the
anal  sphincter,  both at  rest  and  during  a  bowel  movement,
whether  the  rectal bladder  is  occupied  and  the  presence  of
masses,  prolapse,  haemorrhoids,  fissures,  rectocele,  etc.

Additional  tests

Blood  tests

A  systematic  review  concluded  that  there  is  no  evidence  that
a  general  blood  test is  effective  as  a routine  test  in patients
with  constipation1 and  that  the cost-utility  of  these  tests
is  likely  to  be  very  low.2 Blood  tests  will  be  indicated  in
patients  who  present  with  warning  signs and  in those  whose
medical  history  leads  us to  suspect  a possible  condition  caus-
ing  the  constipation.3 Some  guidelines4,5 recommend  a CBC
as  part  of  the  diagnostic  study,  determining  serum  iron,
ionogram,  calcium  and  phosphorus,  glucose  and  thyroid  hor-
mones,  in  addition  to  any specific  tests  deemed  necessary  in
accordance  with  the clinical  suspicion  of  the disease  causing
constipation.

Imaging  tests

Colonoscopy.  Several  studies  have shown  that  the diagnostic
performance  of  colonoscopies  in patients  presenting  con-
stipation  as  the sole  indication  is  similar  to  that of  the
asymptomatic  population.6---9

The  different  clinical  practice  guidelines  indicate  per-
forming  a  colonoscopy  on  all patients  who  present  with
constipation  and  warning  signs  and/or  symptoms4,5,10 (see
Part  1).  Some  of  these  guidelines  also  indicate  colonoscopy
in  constipation  patients  who  do not respond  to  treatment
and  in  those  over  50 years  of  age  or  younger,  in case  of a
family  history  of  colorectal  cancer,  who  were  not  assessed
by  means  of  colonoscopy  after  the  onset  of  constipation.4

Barium  enema.  There  is  no  evidence  (2 studies  and  122
patients)  that  the  barium  enema  is effective  as  a  routine test
in  all  patients  with  constipation.1 The  barium  enema  iden-
tifies  the  presence  of  megacolon  and megarectum,  and in
children  with Hirschsprung’s  disease  shows  the extension  of
the  aganglionic  segment.  However,  since  the  barium  enema
does  not  allow for  direct  visualization  or  biopsies,  its  use
should  be  reserved  for  cases  in which  colonoscopy  cannot
be  performed  or  generates  diagnostic  doubts.

Functional  tests

Anorectal  manometry.  Manometry  consists  of measuring  the
pressures  in the anal  canal  and  rectum  at  rest, and  during
bowel  movements.  It also  allows  for  the assessment  of  both
intrinsic  and  extrinsic  anorectal  innervation,11 as  well  as  the
volume  and  sensitivity  of  the rectum.

It is  considered  to  be indicated  in patients  who  do not
respond  to  treatment  with  lifestyle  changes,  bulk-forming
agents  or  osmotic  and  prokinetic  laxatives.  Anorectal
manometry  is  useful  in patients  with  functional  constipation
who  also  have  faecal  incontinence,  anal  fissure,  haemor-
rhoidal  disease  and rectocele,  etc.,  since  it  would  prove
useful  in diagnosing  dyssynergia.12

Manometry  allows  for  the identification  of  different  types
of  pelvic  floor  dyssynergia  (see  Part  1),13 the presence  of rec-
tal  sensory  alterations  and neurological  pathologies,  such  as
Hirschsprung’s  disease,  or  the involvement  of  innervation
secondary  to  neurological  diseases.  Likewise,  manometry
allows  us to  identify  patients  who  could  benefit  from  consti-
pation  treatment  by  means  of  anorectal  biofeedback.14

Balloon  expulsion  test.  The  balloon  expulsion  test  is  easy
to  perform  and  widely  available.  It  involves  inserting  a  bal-
loon  into  the rectum  which  is  inflated  with  air  or  fluid,
and  the  patient  is asked  to  evacuate  it.  Ideally,  the  balloon
should  be inflated  with  a  volume  that  produces  a desire  to
defecate,  and  the  patient  will  expel  it in a  bathroom  in pri-
vate.  The  methodology  for  this  test  is  not  standardized.15

The  preferred  approach  is  to  quantify  the time  needed  to
expel  a  rectal  balloon  in  seated  position;  depending  on  the
technique,  the recommended  normal  values  vary.4

The  expulsion  test  is indicated  in patients  who  do not
respond  to  treatment  with  lifestyle  changes,  bulk-forming
agents  or  osmotic  and  prokinetic  laxatives,  in whom  we
may  suspect  that  constipation  is  caused  by  a defecation
disorder.11

An  uncontrolled  study  (106  patients  with  constipation  and
24  patients  with  defecation  disorders)  assessed  the useful-
ness  of  the  balloon  expulsion  test  in chronic  constipation  to
identify  defecation  dyssynergia,  showing  a sensitivity  and
specificity  of  87.5%  and 89%,  and  positive  and  negative  pre-
dictive  values  of  64%  and  97%,  respectively.16 The  authors
conclude  that  the expulsion  test  allows  for  a  very  simple
identification  of  patients  who  have a  defecation  disorder  and
who  could  benefit  from  a comprehensive  anorectal  function
manometry  study  to  assess  the possibility  of  treatment  with
biofeedback.16

Determination  of colonic  transit  time.  Colonic  transit
time  is  defined  as  the time  taken  by  the faeces  to  pass
through  the colon.  It  is determined  through  the ingestion
of  small  radiopaque  markers  made from  a  light  plastic
substance  (generally  polyethylene)  and  the subsequent  per-
formance  of  a series  of  simple  abdominal  radiology  tests

(1.9) If the result of  the manometry is positive, the physician will proceed with the diagnosis and aetiological treatment.
(1.10) If the condition itself was not suggestive of perineal distress or when a negative anorectal manometry has been performed, treatments
with bulk-forming and/or osmotic laxatives should be reviewed and the procedure should be changed or the dose increased.
(1.11) If there is no response to this modification of  bulk-forming and/or osmotic laxatives, the possibility of  adding rescue therapy with
stimulant laxatives, cleansing enemas or suppositories (second-line treatment) should be considered.
(1.12) If they do not respond to this modification, or there is a need for progressive increases in the laxative dose, continuous liquid stools
to be able to evacuate, abdominal pain, or worsening of the pelvic floor condition, the patient will be referred to the gastroenterologist.
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Figure  2  Diagnosis  and  treatment  of the patient  who  does  not  respond  to  bulk-forming  or  osmotic  laxatives.
(2.1) When  organic  disease  and/or  the  intake  of  drugs  that  cause  constipation  have  been  ruled  out  and  there  is  no response  to  non-
pharmacological  measures  (lifestyle  and  dietary  and  hygiene  measures)  or  treatments  with  bulk-forming  and/or  osmotic  laxatives
or rescue  therapies  do  not  give satisfactory  results,  it  must  be suspected  that  the  constipation  is caused  by  a  defecation  disorder
and the  patient  should  be  referred  to  a  gastroenterologist  for  investigation.
(2.2) When  a  defecation  disorder  is suspected,  a  functional  study  with  anorectal  manometry  (on  those  patients  on  whom  it  has  not
been performed  previously)  and  a  balloon  expulsion  test  should  be performed.
(2.3) If  the  manometry  and/or  balloon  expulsion  test  demonstrate  a  defecation  disorder,  it  will be  treated  by  anorectal  biofeedback.
(2.4) If  the  results  of  the  manometry  and/or  balloon  expulsion  test  are  negative,  or  the  patient  persists  with  constipation  after
his/her dyssynergic  defecation  has  been  corrected,  the  clinical  suspicion  of  persistent  obstructive  defecation  (rectocele,  enterocele)
shall be  considered  again  and,  if  positive,  video  defecography  will  be performed.
(2.5) If  the  defecography  identifies  the  cause,  aetiological  treatment  will  be  administered.
(2.6) If  treatment-refractory  constipation  persists,  and/or  if  the  tests  performed  to  date  remain  negative,  the  colonic  transit  time
(CTT) will  be  determined.  A  slow  CTT  may  be  a  consequence  of  an  underlying  condition  (metabolic,  endocrine,  systemic  disease)
or associated  with  neuropathic  or  myopathic  alterations  of  the colonic  wall.
(2.7) If  the  CTT  is slow,  treatment  with  laxatives  should  be optimized  by  adding  prokinetics  and/or  stimulant  or  secretory  laxatives.
Cleansing enemas  or suppositories  may  be  used  as  rescue  medication.
(2.8) If  there  is  no response  to  prokinetic  laxatives  and  stimulant  and  secretory  laxatives,  other  treatments  will  be considered:
electrostimulation,  surgery.
(2.9)  If  the  CTT  is negative,  the  patient  will  be  reassessed  and  the  possibility  of alternative  diagnoses  will  be reconsidered.

to  quantify  the colonic  transit  time.  Several  different  pro-
tocols  exist;  the most  widely  used in  Spain  consists  of
taking  X-rays  on  days  4  and  7, sometimes  even  on  the  tenth
day.17

Colonic  transit  time  is  indicated  in patients  who  do  not
respond  to  treatment  with  lifestyle  changes,  bulk-forming
agents  or  osmotic  and  prokinetic  laxatives.11

The  test  allows  for  the identification  of patients  who  are
constipated  due  to a slow  colonic  transit.  Prior  to  consid-
ering  that the  patient  may  have constipation  due  to  a
slow  colonic  transit  (colonic  inertia),  defecation  disorders
(dyssynergia),  which  may  also  cause  a slow-down  of  the

colonic  transit,  must  be  ruled  out, and  if the  diagnosis  is
confirmed  it must  be treated.18

Other  tests  used to  evaluate  colonic  transit  times  are
the  wireless  capsule  (smart  pill)  and  scintigraphy  studies.
The  results  of  a  systematic  review  (9 studies)  show  that,
in  terms  of sensitivity,  specificity  and ROC  curves,  the  cap-
sule  presents  similar  results  to colonic  transit  time  measured
with  radiopaque  markers  and scintigraphy  studies.  The  cap-
sule  is  well  tolerated,  has  good  compliance  and avoids  the
risks  of  radiation  exposure.  However,  it  is also  more  expen-
sive  and  in the majority  of  patients  it is  not  clear  as  to
whether  it  provides  any added  value.15
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Defecography.  Two  techniques  are used  to  identify
anatomical  alterations:  (a)  fluoroscopy  (radioscopy),  which
is  a  very  accessible,  fast  technique  that allows  the patient
to  be  comfortably  seated,  but  irradiates,  and  (b)  magnetic
resonance  imaging  (MRI),  which  has  the  advantage  of  observ-
ing  all  of  the  organs  of  the  pelvic  floor  during  non-irradiated
defecation,  but  which  is  expensive  and  less  accessible  than
fluoroscopy.

The  main  indication  of  these  techniques  is  in  patients
with  a  defecation  disorder  where  rectocele,  enterocele
or  intussusception  is  suspected  as  the underlying  cause.
They  may  also be  used  to  diagnose  pelvic  floor  dyssynergia,
although  adjuvant  tests  are considered,  which  should  not be
used  alone  in  the diagnosis  of constipation.18 Moreover,  the
techniques  allow  us to assess  the correct  rectification  of  the
anorectal  angle  as  well  as  sphincter  relaxation  during  bowel
movements.19

Treatment

Treatment  not  only  seeks  to  increase  the number  of  stools,
but  also  aims  for  complete  evacuation,  performed  effort-
lessly  without  anorectal  obstruction  problems,  striving  for
the  disappearance  of  pain  and associated  abdominal  dis-
tension.  The  main  objective  is  to  improve  the consistency
and  volume  of  the  faeces.  The  choice  of treatment  and  the
order  of  its  introduction  will  depend  on  the  aetiology  of  the
chronic  constipation.

Non-pharmacological  measures

Most  patients  seeking  help  for  chronic  constipation  have
potentially  modifiable  risk  factors  related  to  their  lifestyle
(low  fibre  diet,  poor  hydration  and/or  sedentary  lifestyle)
(see  Part  1).

Health  education

Promoting  lifestyles  and  reducing  laxative  dependence.
Adopting  a  regular  schedule  for  defecation,  taking  advan-
tage  of  moments  of  greater  colonic  motility.15 Having  enough
time  to  defecate  and using a suitable  position  (squatting),
training  the  pelvic  muscles  and  anal  sphincters  to  achieve
the  expulsion  manoeuvre  without  undue  stress.15

High-fibre  diet.  Several  studies  have  shown  that  fibre
improves  functional  constipation.20---22 In a cross-over  ran-
domized  clinical  trial  (RCT)  (40  patients),  it was  shown  that
50  g  of  prunes  consumed  twice  a  day  for six weeks  increases
the  number  of weekly  defecations,  the score  on  the Bris-
tol  stool  chart  and improves  the symptom  score  associated
with  constipation  and defecation  effort.23 The  results  of
this  study  prove  that  consuming  prunes  is  safe,  palatable
and, compared  to  psyllium,  more  effective  in the  treat-
ment  of  mild  to  moderate  constipation  (see  ‘‘Bulk-forming
laxatives’’  section).

In  some  patients,  especially  those with  slow  transit  con-
stipation,  a high-fibre  diet  causes  abdominal  swelling  and
flatulence.24 These  effects  can  be  modulated  by  starting
with  small  amounts  and slowly  increasing  the fibre  intake
according  to  tolerance  and  efficacy.25,26

Many  of  the  available  studies  present  methodologi-
cal  biases  in relation  to  the  design,  size,  subjects,

constipation  severity,  interventions  and  efficacy  variables
evaluated.  New,  well-designed  studies  are  needed  to  evalu-
ate  the effect  of  a high-fibre  diet on  treating  constipation,
taking  into  account adverse  events.

-  Consuming  foods  high  in soluble  fibre  is  recom-
mended  (fruits,  vegetables,  greens,  legumes,  nuts,
rye  bread)  (moderate  evidence,  strong  recommen-
dation  in  favour).

- It  is  advised  that  fibre-rich  foods  be introduced  grad-
ually  so that  the gastrointestinal  tract  can  adapt.

Water  intake.  A clinical  trial  (117  patients)  compared
daily  fibre  intake  (25  g)  and  water  (1.5---2  L)  with  fibre  intake
alone.27 In  the fibre  and  water  group,  a higher  number  of
weekly  stools  and a  greater  decrease  in the number  of  lax-
ative  doses  used  per  week  were observed.

There  are  no  studies  assessing  the undesirable  effects of
fluid  intake  in patients  with  constipation.  An  increase  in fluid
is  more  important  in patients  who  are dehydrated  or who
drink  less  fluids  than  in  patients  who  are  correctly  hydrated.

-  Adequate  fluid  intake  is  recommended  to  comple-
ment  the  effects  of  fibre  supplements  (low  evidence,
weak  recommendation  in favour).

Physical  exercise.  Several  studies  show  that  physical
exercise  (walking,  running,  resistance  exercises)  reduces
the  intestinal  transit  time,28---31 while  physical  inactivity
increases  intestinal  transit  time.32 Other  studies  do  not
show  the  effects  of  physical  exercise  on  intestinal  transit
time.33,34

An  RCT  on  middle-aged  people  with  a  sedentary  lifestyle
and  chronic  constipation  (43  people)30 did not  show  changes
in  the  number  of  weekly  stools  but a statistically  significant
decrease  in  the  percentage  of  hard,  incomplete  or forced
stools  was  observed.

The  available  studies  are  scant  and  methodologically
biased.  Well-designed  RCTs  are required  in order  to  assess
the  benefits  and  risks  of physical  activity.  However,  physical
activity  does  have  a positive  effect  on health.

-  Performing  regular  physical  exercise  adapted  to  the
patient’s  condition  is  recommended  (low  evidence,
weak  recommendation  in favour).

Pharmacological  treatment

Medical  treatment  with  laxatives  usually  begins  after the
failure  of  diet and  lifestyle  modifications.35 Currently,  there
is  a wide variety  of  therapeutic  options  (Annex 3).  Most
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laxatives  produce  side  effects,  especially  cramping  abdom-
inal  pain,  watery  diarrhoea  and  distension.  Frequently,  the
different  laxatives  produce  accommodation  and  tachyphy-
laxis  and  it is  necessary  to  increase  the dose progressively
and/or  to  establish  periods  of  rotation.  When  choosing  the
initial  treatment,  consideration  should  be  given  to  efficacy,
safety,  convenience,  cost  and  clinical  response.15

According  to  data  from  a  European  survey  conducted
in  2009,  the  use  of laxatives  among  patients  with  chronic
constipation  is  very  high,  at 68%.5 The  type of  laxative
used  varies  widely  between  the  participating  countries.
Regardless  of the treatment  used,  the degree  of  laxative
satisfaction  among  the  European  population  is  low,  averag-
ing  at  28%.  According  to  the survey  data,  in Spain  satisfaction
stands  at  19%,  the  lowest  percentage  of  all  countries  partic-
ipating  in  the survey.

Bulk-forming  laxatives

Fibre  can  be  taken  as  a supplement.  It  comes  in the form
of  non-absorbable  polysaccharides  that,  once  adequately
hydrated,  increase  the faecal  volume  and favour  peristalsis.
These  laxatives  improve  intestinal  transit  and stool  expul-
sion,  as  observed  with  dietary  fibre.  In  this  category  we
have  psyllium  (or  ispaghula,  which  is  derived  from  the husks
of  plantago  ovata)  and  various  semi-synthetic  agents  such
as  methylcellulose,  calcium  polycarbophil  and  dextran  (see
Annex  3).

A  systematic  review  identified  nine  RCTs conducted  with
psyllium  (3  of  them  randomized  and  compared  to  placebo)
and  concluded  that  there  is  moderate  evidence  favou-
ring  its  use.36 A systematic  review  evaluating  the  effect
of  soluble  fibre  on  patients  with  constipation  (3 RCTs
with  psyllium  and  1  RCT  with  inulin  and  maltodextrim37)
shows  that,  compared  to  placebo,  soluble  fibre  improves
overall  symptoms,  defecation  effort, pain  during  defeca-
tion  and  stool  consistency,  with  an increase  in  the mean
number  of stools  per  week  and a reduction  in  the  num-
ber  of  days  between  stools.  The  different  RCTs  do  not
report  adverse  effects.  However,  the Summary  of  Product
Characteristics  for  psyllium  indicates  abdominal  cramps,
constipation,  diarrhoea,  and oesophageal  or  intestinal
obstruction.

There  is  no  RCT  assessing  methylcellulose  versus  placebo
in  patients  with  chronic  constipation.  There  is  only  one RCT
comparing  the use  of  methylcellulose  versus  psyllium.38 This
study  compared  the  effect  of  daily  single  doses  of  1,  2  and  4 g
of  methylcellulose  with  3.4  g of  psyllium  in  59  patients  with
chronic  constipation.  A  significant  increase  was  observed
with  respect  to  the pre-treatment  figures  in faecal  fre-
quency  and  in  the solid  and  liquid  contents  of  the  daily  stools
for  all  doses  of  methylcellulose  and  psyllium  tested. There
is  no  RCT  assessing  calcium  polycarbophil  versus  placebo  in
patients  with  chronic  constipation.  A systematic  review36

identified  one  RCT  comparing  calcium  polycarbophil  versus
psyllium  and  concluded  that the  evidence  for  the use  of
calcium  polycarbophil  is  insufficient.

The  most  recent  systematic  review  available39 does
not  identify  new RCTs  in relation  to fibre  supplements
and  chronic  idiopathic  constipation.  This  review  also  con-
cludes  that  the quality  of  the  evidence  available  on  the
efficacy  of  treating  chronic  idiopathic  constipation  with

bulk-forming  laxatives  is moderate  for  natural  agents  and
low for  semi-synthetics,  and the  response  to  these  lax-
atives  does  not appear  to  be superior  to dietetic  and
hygiene  measures.  Moreover,  bulk-forming  laxatives  can
cause  abdominal  discomfort  and other  adverse  effects,  such
as  fluid  overload.  Proper  use  involves  increasing  the dose
gradually.

- Psyllium  (plantago  ovata)  is  suggested  as  a  treatment
option  in people  with  chronic  idiopathic  constipation
(low  evidence,  weak  recommendation  in favour).

- The  use  of methylcellulose  is  recommended  as  an
alternative  to psyllium  (low  evidence,  strong  recom-
mendation  in favour).

Osmotic  laxatives

Osmotic  laxatives  contain  non-absorbable  ions  or  molecules,
thus  creating  an osmotic  gradient  that  promotes  luminal
fluid  secretion  in the  intestine.  The  hydration  of  the  fae-
ces  and the increase  in  volume  improve  peristalsis.  Included
in  this  group  of laxatives  are polyethylene  glycol  (macrogol),
lactulose,  sorbitol,  glycerol  and  magnesium  salts.

Two  systematic  reviews  compared  osmotic  laxatives
versus  placebo.  The  first  review  (6  RCTs)  includes  5
RCTs  assessing  polyethylene  glycol  and  one  RCT  assessing
lactulose.40 Overall,  149  of  the 396 patients  (37.6%)  assigned
to  the osmotic  laxative  group  did not  respond to  therapy,
compared  to  193 of the  280  patients  (68.9%)  assigned  to
the placebo group  (RR  =  0.50;  CI  95%:  0.39---0.63)  with  a
number  needed  to  treat (NNT)  of  3 (CI  95%:  2---4).40 No  signif-
icant  heterogeneity  was  found  between  the  studies  (I2 =  36%;
p  = 0.18).  Three  of  the RCTs  reported  on  symptoms,  two  of
them  on  defecation  effort  (118  patients)  and  three  on  faecal
hardness  (269  patients).40 The  results  indicate  a significant
reduction  in the  risk  of  these  symptoms  (RR  =  0.37;  CI 95%:
0.19---0.71,  and RR  =  0.26;  CI  95%:  0.16---0.44,  respectively).40

These  RCTs  have  also  shown  a  beneficial  effect  on the
number  of  weekly  stools  in the osmotic  laxative  group  ver-
sus  the  placebo  group  (mean  difference  =  2.51)  (CI  95%:
1.30---3.71).40

The  second  most  recent  review  available39 also  identifies
the five  RCTs  for  polyethylene  glycol,  all  of  them with  low
risk  of  bias,  and  adds  a  second  RCT  for  lactulose,  placing  the
two  RCTs  at high  risk  of  bias.

Only  two  of  the RCTs  assessed  the adverse  effects
(abdominal  pain,  headache),  and  no  statistically  significant
differences  were  found  between  the treatment  and  placebo
groups.39,40 Excessive  use  of  osmotic  laxatives  may  lead  to
electrolyte  and  volume  overloads  in patients  with  renal  and
cardiac  dysfunction.41

A Cochrane  systematic  review  (10  RCTs  and  868  patients)
indicates  that  polyethylene  glycol  is  better  than  lactulose
in terms  of  weekly  stool  frequency,  stool  consistency,  relief
of  abdominal  pain  and  the need  for  additional  products
to  combat  constipation.42 The  systematic  review  concludes
that  polyethylene  glycol  should  be used in  preference  to
lactulose  in the  treatment  of  chronic  constipation.42
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Other  osmotic  laxatives  have  not  been  adequately  stud-
ied.  Saline  laxatives  (magnesium  salts)  are often  used  in
excess.  Magnesium  salts  are useful  when  a quick  stool is
needed.  Phosphate  enemas  are useful  for  bowel cleans-
ing.  Magnesium-containing  laxatives  should  be  avoided  in
patients  with  renal  and  hepatic  impairment.

- Polyethylene  glycol  is  recommended  as  a treatment
option  in  people  with  chronic  constipation  (moderate
evidence,  strong  recommendation  in  favour).

-  Lactulose  is  recommended  as  a  treatment  option
in  people  with  chronic  constipation  (low  evidence,
strong  recommendation  in favour).

- The  use  of polyethylene  glycol is preferred  over lac-
tulose  (moderate  evidence,  weak  recommendation  in
favour).

Emollient  and lubricant  laxatives

Paraffin  oil  and  docusate  sodium  are  marketed  in  Spain.
In  general,  they  are non-aggressive  and  well-tolerated
substances  that  promote  defecation  by  improving  stool  con-
sistency  through  emulsifying  intestinal  water  with  oil  fat.
These  laxatives  can  be  used  in  a  timely  manner  and  should
be  administered  with  caution  in patients  at risk  of  aspira-
tion,  as lipoid  pneumonia  could  occur.  Paraffin  oil  is  not
commonly  used  in the  adult population,  and  is  most  widely
administered  in children.43

Stimulant  laxatives

These  laxatives  include  sennosides,  bisacodyl,  horseradish
and  castor  oil.39 Glycerin  and  docusate  sodium  are also
considered  to  be  stimulants.  Bisacodyl  and  its deriva-
tive,  sodium  picosulfate,  are stimulant  laxatives  derived
from  diphenylmethane.  These  laxatives  are inactive  gly-
cosides  that  are  not absorbed  in the small  intestine  and
are  hydrolyzed  in the colon  by  glucosidases,  resulting  in
active  molecules  that  increase  propulsive  waves  and  intesti-
nal  secretion.

A  systematic  review  (2 RCTs)  compared  stimulant  laxa-
tives  versus  placebo.40 The  review  includes  an RCT  assessing
bisacodyl44 and  an RCT  that  evaluated  the picosulfate  for  4
weeks.45 Overall  in these  two  RCTs,  202 of  the 480  (42.1%)
patients  assigned  to  the  active  treatment  did  not  respond to
therapy,  compared  to  199  of  the 255 (78%)  patients  assigned
to  the  placebo  (RR  = 0.54;  CI 95%:  0.42---0.69).  The  NNT  was
3  (CI  95%:  2---3.5).40 These  RCTs  have  also  shown  a  beneficial
effect  on  the  number  of  weekly  stools  in  the  osmotic  laxa-
tive  group  versus  the placebo  group  (mean  difference  =  2.50)
(CI  95%:  0.93---4.07).40

Only  the bisacodyl  study  included  all  adverse  effects,
and  the  RR  of  experiencing  some risk  was  1.94  (CI  95%:
1.52---2.47).  In the RCTs  evaluating  stimulant  laxatives,  diar-
rhoea  occurs  more  frequently  than  in  those  that assessed
osmotic  laxatives  (RR = 13.75;  CI  95%:  2.82---67.14).  During
the  preparation  of  the colonoscopy,  side  effects  such as  pain
and  abdominal  distension,  thirst,  vomiting  and vertigo  have
been  described.46 Moreover,  cases  of severe  rhabdomyolysis

and hyponatremia  have  been reported.46 However,  these
problems  have not been associated  with  the use  of laxatives
in  therapeutic  doses.

The  most  recent systematic  review  available39 does  not
identify  new  RCTs  in  relation  to  stimulant  laxatives.  The
authors  of  this  review  point out  that  other  stimulant  lax-
atives,  although  commonly  used  by  patients,  have  not  been
adequately  studied  and  cannot  be recommended  at this
time.39

-  The  use  of  stimulant  laxatives  is  recommended  as  a
rescue  treatment  option  (moderate  evidence,  strong
recommendation  in  favour).

-  The  use  of stimulant  laxatives  is  suggested  as  a treat-
ment  option  in  people  with  chronic  constipation  who
have  not  responded  to  bulk-forming  and/or  osmotic
laxatives  (moderate  evidence,  weak  recommenda-
tion  in  favour).

Prokinetic  laxatives

Prucalopride  is  a prokinetic  agent  with  selective  activity  by
the  serotonin  5-HT4 receptor,  with  a stimulant  effect  on
intestinal  transit.

A  systematic  review  (7 RCTs,  2639  patients)  compared
prucalopride  versus  placebo40 in patients  resistant  to  other
laxatives  or  who  were  dissatisfied  with  treatment.  Only
three  RCTs  have  low  a risk  of  bias.40 Overall,  1288  of  the
1796  patients  (71.7%)  assigned  to  the  prucalopride  group
did  not  respond  to  therapy,  compared  to  731  of the 843
patients  (86.7%)  assigned  to  the placebo  group  (RR  =  0.82;
CI  95%:  0.76---0.88)  and  a NNT  of 6  (CI  95%:  5---9).  No  signifi-
cant heterogeneity  was  found between  the  studies  (I2 =  60%;
p  =  0.02).  The  funnel  plot  showed  statistically  significant
asymmetry  (Egger  test,  p = 0.04;  Begg  test,  p = 0.07),  sug-
gesting  a  risk  of  publication.40

In sensitivity  analyses,  heterogeneity  ceased  to  be  sig-
nificant  when  the only  studies  analyzed  were  those  with  a
low  risk  of  bias,  those  that  defined  the  response  to  treat-
ment  as  at least  three  or  more  complete  and  spontaneous
bowel  movements  per  week  and  those  RCTs  that  used  the
modified  ROME  II criteria.40 Analyses  based on  the prucalo-
pride  dose  showed  similar  efficacy  for  daily  doses  of  2 and
4  mg.

Six RCTs  included  all  adverse  effects,  and  the  RR  of
experiencing  some  risk  was  1.14  (CI  95%:  1.05---1.24),  with
a  NNP  of 10  (CI 95%:  6---29).40 The  adverse  effects of
headache,  nausea  and  diarrhoea  were  statistically  signif-
icant  for  the  prucalopride  treatment  group.  No  serious
adverse  events  have  been  found,  although  sufficient  infor-
mation  on  its  efficacy  and long-term  safety is  lacking.40

Although,  at the present  time,  specific  studies  with  prucalo-
pride  in RCTs  and follow-up  studies  have not shown
cardiovascular  alterations,  it is  important  to take  them  into
consideration  in  clinical  practice  due  to  its  mechanism  of
action.

The  most  recent systematic  review  available39 identifies
a  new  RCT  assessing  prucalopride,  as  well  as  an RCT  that
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evaluated  velusetrag.  In  the  same  vein,  this review  con-
cludes  that  5-HT4 agonists  prucalopride  and  velusetrag  are
effective  in chronic  idiopathic  constipation,  with  many  more
studies  supporting  prucalopride.

The  European  Medicines  Agency  (EMA)  and  the National
Institute  for  Health  and Care  Excellence  (NICE)47 suggest
that  prucalopride  may  only  be  a  treatment  option  in women
(>18  years)  with  chronic  constipation  who  have  previously
been  treated  with  dietary  and hygiene  measures  and  at
least  two  different  types  of  oral laxatives  (at  the  maximum
possible  dose  for  at  least  6 months)  without  achieving  ade-
quate  relief,  prior  to  considering  the  use  of  more  invasive
treatments.  NICE  recommends  re-evaluating  patients  after
4  weeks  of treatment  with  prucalopride  and  discontinuing  it
in  case  of  ineffectiveness.

-  Prucalopride  is  suggested  as  a  treatment  option
in  women  with  chronic  constipation  who  have  not
responded  to  other  treatments  (moderate  evidence,
weak  recommendation  in  favour).

Secretory  laxatives

Lubiprostone.  Lubiprostone  is  a compound  belonging  to
the  family  of  prostones,  which  activates  type-2  chloride
channels  (CIC-2)  without  affecting  the cystic  fibrosis  trans-
membrane  conductance  regulator  (CFTR),  thus  increasing
the  secretion  of  intestinal  chloride,  without  altering  the
serum  electrolyte  balance.

A  systematic  review  (3  RCTs,  610 patients)  compared
lubiprostone  versus  placebo.40 Of  the three  RCTs,  two  have
a  risk  of  bias.40 Overall,  151  of the 335  patients  (45.1%)
assigned  to the lubiprostone  group  did  not  respond  to  ther-
apy,  compared  to  184  of  the 275  patients  (66.9%)  assigned  to
the  placebo  group  (RR  = 0.67;  CI  95%:  0.56---0.80),  with  a  NNT
of  4 (CI  95%:  3---7).40 When  considering  the  twice  daily  24  �g
dose,  the  results  of  the  three  RCTs  were  similar  (RR  =  0.64;
CI  95%:  0.55---0.76).  There  are not  enough  studies  to  show
the  funnel  plot.

The  three  RCTs  assessed  the adverse  effects,  and  the
systematic  review  shows  that  lubiprostone  has  significantly
higher  adverse  effects  than the placebo  (RR  =  1.79;  CI  95%:
1.21---2.65),  with  a NNR  of  4  (CI 95%:  3---6).40 Both  diarrhoea
(RR  = 4.46;  CI 95%:  1.28---15.48)  and nausea (RR  = 7.27;  CI
95%:  3.76---14.06)  were  significantly  more  common  in the
group  receiving  lubiprostone.40

The  most  recent  systematic  review  available39 updates
the  data  from  this  previous  review.40 It  identifies  two  new
RCTs  and  includes  one  of  them  in their  meta-analysis.  Of  the
five  RCTs,  two  have  a  low  risk  of  bias.

A  prospective,  multicenter,  long-term,  unblinded  study
that  included  248 patients  with  chronic  constipation  com-
pared  lubiprostone  (48  �g/day) to  placebo  for  48  weeks.  The
results  show  that lubiprostone  was  more  effective  than  the
placebo  in  reducing  the  severity  of constipation,  abdominal
distension  and discomfort.  To  minimize  the  impact  of  side
effects  from  withdrawing  the treatment,  the  study  allowed
the  lubiprostone  dose to  be  reduced.48

Linaclotide. Linaclotide  is  a  peptide  agonist  of the
guanylate-cyclase  C  (GC-C)  receptor  present  on  the  lumi-
nal  surface  of  the  enterocyte.  GC-C  activation  leads  to
the  activation  of CFTR  which  results  in  increased  chlo-
ride  and bicarbonate  secretion  into  the  intestinal  lumen,
thus  increasing  secretion  volume  and  accelerating  intestinal
transit.

Linaclotide  has  recently  been approved  by  the US Food
and  Drug  Administration  (FDA) for the  treatment  of  chronic
idiopathic  constipation  at doses  of 145  �g/day.15 In Europe,
linaclotide  is  not indicated  in  the  treatment  of  constipation;
it is  only  approved  for  IBS-C.

A  systematic  review  (3  RCTs,  1582  patients)  compared
linaclotide  versus  placebo.40 The  three  RCTs  have  a low risk
of  bias.40 The  dichotomous  response  variable  in these  studies
required  the  presence  of  ≥3  CSBMs  per  week  and  an  increase
of  at  least  one  CSBM  per  week  compared  to  the pretreatment
period.  Overall,  860  of  the  1089  (79%)  patients  assigned
to  the linaclotide  treatment  did  not respond  to  therapy,
compared  to  468 of the  493  (94.9%)  patients  assigned  to
the placebo  (RR  =  0.84;  CI  95%:  0.80---0.87),  with  a NNT  of
6  (CI 95%:  5---8).40 There  are  not enough  studies  to  show
the  funnel  plot.40 The  subanalysis  based  on  doses  of  133
and  266  �g/day  shows  a similar  efficacy.  The  quantitative
variables----pain  or  discomfort,  abdominal  distension,  faecal
consistency  assessed  according  to  the Bristol  stool chart  and
defecation  effort----improved  significantly  with  regard  to  the
placebo  in the three  RCTs.  The  mean  score  for  overall  treat-
ment  satisfaction,  and the proportion  of  patients  who  were
quite  or  very  satisfied  with  the  treatment,  were  significantly
higher  with  linaclotide.

The  number  of  adverse  effects  was  similar  for  the  active
treatment  groups  (33.6%)  and  placebo  (31.9%).  The  occur-
rence  of diarrhoea  was  more  common  with  linaclotide
(RR  =  3.08;  CI  95%:  1.27---7.48).40

The  most  recent  systematic  review  available39 does  not
identify  new  RCTs  in relation  to  linaclotide.

- Lubiprostone  is  not  marketed  in Spain.
- Linaclotide  is  approved  in Spain  only for  the treat-

ment  of IBS-C.

Other  treatments

Cleansing  enemas

When  patients  do not respond  to  oral laxatives  and  have
not  defecated  for  several  days,  treatments  with  cleansing
enemas  (1500  ml of  water  in  25  min),  commercial  enemas
(140---250  ml  of  saline  or  mineral  enemas)  and/or  glycerol  or
bisacodyl  suppositories  may  be considered.

Biofeedback  (pelvic  floor rehabilitation)

Biofeedback  is  a  learning  or  rehabilitation  treatment
technique  to  gain control  of  the  physiological  response
system  through  training.  It  is  used to  correct  inadequate
contractions  of  the pelvic  floor  and  external  anal sphinc-
ter  muscles  during  defecation,  in patients  with  chronic
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constipation  caused  by  dyssynergia  or  poor  coordination  dur-
ing  defecation  (see  Part  1).  Two  systematic  reviews  have
included  eight  uncontrolled  or  poorly  controlled  clinical
trials  on  patients  with  dyssynergia.49,50 Biofeedback  with
electromyogram  (EMG)  is  compared  with  other  biofeed-
back  techniques  (pressure  balloon,  verbal  feedback)  in
four  of the  studies  included,  and the  four most  recent
ones  compare  biofeedback  with  laxatives  or  other  treat-
ments  (diazepam,  botox,  placebo).  These  studies  were
performed  in highly  specialized  hospitals.  The  results  of
the  meta-analysis  show that biofeedback  is  more  effec-
tive  than  treatment  with  laxatives  or  other  treatments
(OR  = 3.657;  CI  95%:  2.127---6.290;  p < 0.001)  and that  the
efficacy  of  biofeedback  with  EMG  is  just  as  effective  as  other
biofeedback  techniques  (OR  =  1.436;  CI 95%:  0.692---3.089;
p  = 0.319).50 Both  reviews  agree  on  the poor  quality  of  the
studies.49,50

The  most  recent  systematic  review  available39 identifies
a  new  RCT.  For the authors  of  the review,  the  RCTs  are either
unclear  or  present  a  high  risk  of  bias  due  to  their  inability  to
blind  participants  because  of  the  nature of  the interventions
or  a  lack  of  information  on  the  methods  used to  generate  the
randomization  programme  or  hide the assignment.  Adverse
effects  were  not reported  in any  of the  RCTs.

A  recent  study  shows  that  the  response  rates  achieved
outside  of  an RCT  are only slightly  lower.51 These  results  are
explained  by  the fact that  these  techniques  should  always  be
performed  by  an experienced  and  specialized  professional.

- Biofeedback  is  recommended  as  a treatment  option
in  people  with  chronic  constipation  and  pelvic  floor
dyssynergia  (low  evidence,  strong  recommendation
in  favour).

Sacral  neuromodulation

This  technique  is  based  on  the  physiological  principle  that
the  presence  of bioelectrical  activity  in a  neural  pathway
can  modulate  a  pre-existing  activity  in another  pathway
through  synaptic  interactions.  It is  performed  by  the  per-
cutaneous  placement  of  one or  more  electrodes  on  the
sacral  roots  (generally  S2---S3)  through  the  sacral  holes  and
implantation  of  a  stimulation  device  under  the skin  on  the
buttocks.52

Neuromodulation  may  be  effective  in patients  with  very
individualized  indications,  but  although  several  studies  have
been  conducted,53---59 the available  evidence  is  limited.
Prospective  studies  are  required  to evaluate  their  exact
function  and  safety  in the  management  of  patients  with
constipation,60 which  also  allow  for  the  discovery  of  the
adverse  events  associated  with  this technique.61

A  recent  systematic  review  shows  that  the efficacy  of
neurostimulation  goes beyond  a local  effect  on  the anorec-
tal  area,  and that  it  acts  both  through  the  central  and
autonomic  nervous  systems,  increasing  the appearance  of
large  amplitude  waves  in  the colon  and  visceral  sensitivity.62

The  authors  of  this  review  conclude  that,  despite  available

studies,  it is  unknown  which patients  could  benefit  from
sacral  nerve  stimulation.62

-  Sacral  neuromodulation  is  suggested  as  a  treatment
option  in people  with  chronic  constipation  refractory
to  other  treatments  (low  evidence,  weak  recommen-
dation  in  favour).

Surgery

Surgery  is  a  last  option  treatment  that  should be reserved
for  very  exceptional  cases of  patients  with  chronic  consti-
pation  and a slow  colonic  transit  time  without  defecation
dyssynergia,  who  are refractory  to  all  treatments  and  who,
because  of this  health  problem,  endure  a  significant  effect
on  their quality  of life.

The  technique  used  is  subtotal  colectomy,  which  has
shown  good short-  and  long-term  results  on  constipation,
abdominal  pain  and  quality  of  life  in  different  series
over  the years.60,63,64 Subtotal  colectomy  is not  with-
out complications.  Apart  from  the  complications  related
to  the  surgery  itself  (infections,  adhesions,  etc.),  some
patients  may  develop  diarrhoea,  and  nocturnal  leakage  is
not  uncommon.64

It is  important  to  note  that  these  patients  may  have  gen-
eralized  neuropathy,  not limited  to  the  colon,  so  before
indicating  surgery  it is  necessary  to  conduct  a study  about
the  possible  alteration  of  motility  to  other  levels  of  the
digestive  tract,  such  as  the small  intestine,  to  prevent
severe  intestinal  occlusion  after  surgery.

Other  surgical  techniques  have  been published,  such  as
ileostomy  with  antegrade  enemas,  which would  have the
advantage  of being  less  aggressive  and  reversible,  but  there
are  no  controlled  studies  that  support  its efficacy.60

-  Colectomy  should  only  be considered  as  a treatment
option  in people  with  severe  refractory  chronic  con-
stipation  that  does  not  respond  to other  treatments
and in whom  extensive  involvement  of intestinal
motility  has been  ruled  out  using  special  tests,
including  gastrointestinal  manometry  (low  evidence,
weak  recommendation  in favour).
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17. Grupo Español para el  Estudio de la Motilidad Digestiva.
Medida  del tiempo de  tránsito colónico (total y segmen-
tario) con marcadores radioopacos. Valores  de referencia
nacional obtenidos en 192 sujetos sanos. Gastroenterol
Hepatol. 1998;21:71---5.

18. Whitehead WE, Wald A, Diamant NE,  Enck P, Pemberton
JH,  Rao SS. Functional disorders of the anus and rectum.
Gut. 1999;45 Suppl. 2:II55---9.

19. Bharucha AE. Update of tests of colon  and  rectal structure
and function. J Clin  Gastroenterol. 2006;40:96---103.

20. Rush EC, Patel M, Plank  LD,  Ferguson LR. Kiwifruit pro-
motes laxation in  the elderly. Asia  Pac J  Clin  Nutr.
2002;11:164---8.

21. Chan AOO, Hui WM,  Leung G, Tong T, Hung IFN, Chan P,
et al. Patients  with functional constipation do not have
increased prevalence of  colorectal cancer precursors. Gut.
2007;56:451---2.

22. Cunillera O,  Almeda J, Mascort JJ, Basora J, Marzo-
Castillejo M. Improvement of functional constipation with
kiwifruit intake in  a Mediterranean patient population:
an  open non-controlled and non-randomized longitudinal
study.  Rev  Esp Nutr Hum Diet.  2015;19:58---67.

23. Attaluri A, Donahoe R, Valestin J, Brown K, Rao SSC. Ran-
domised  clinical trial: dried plums (prunes) vs. psyllium for
constipation. Aliment Pharmacol Ther.  2011;33:822---8.

24. Eswaran S, Muir J, Chey WD. Fiber  and  functional gas-
trointestinal disorders. Am  J Gastroenterol. 2013;108:
718---27.

25. Vega AB, Perelló A, Martos L, García Bayo  I,  García M,
Andreu V, et al. Breath methane in functional constipation:
response to  treatment with Ispaghula husk. Neurogas-
troenterol  Motil. 2015;27:945---53.

26. McRorie JW Jr. Evidence-based approach to  fiber supple-
ments  and  clinically meaningful health benefits, part 2:
What  to  look for and  how  to  recommend an  effective fiber
therapy. Nutr Today. 2015;50:90---7.

27. Anti M, Pignataro G, Armuzzi A, Valenti A, Iascone E,
Marmo R, et al. Water supplementation enhances the
effect of high-fiber diet on  stool frequency and  laxative
consumption in adult patients with  functional constipa-
tion. Hepatogastroenterology. 1998;45:727---32.

28. Oettlé GJ. Effect of  moderate exercise on  bowel habit.
Gut. 1991;32:941---4.

http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0325
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0330
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0335
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0340
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0345
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0350
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0355
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0360
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0365
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0370
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0375
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0380
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0385
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0390
http://www.uptodate.com/contents/etiology-and-evaluation-of-chronic-constipation-in-adult
http://www.uptodate.com/contents/etiology-and-evaluation-of-chronic-constipation-in-adult
http://www.uptodate.com/contents/etiology-and-evaluation-of-chronic-constipation-in-adult
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0400
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0405
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0410
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0415
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0420
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0425
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0430
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0435
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0440
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0445
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0450
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0455
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0460


Clinical  practice  guidelines  for the  management  of  constipation  in  adults.  Part  2 315

29. Koffler KH, Menkes A,  Redmond RA, Whitehead WE,  Pratley
RE,  Hurley BF. Strength training accelerates gastrointesti-
nal  transit in middle-aged and  older men. Med  Sci  Sports
Exerc. 1992;24:415---9.

30. De Schryver AM, Keulemans YC,  Peters HP,  Akkermans LM,
Smout AJ, de Vries WR, et al.  Effects of regular physi-
cal  activity on  defecation pattern in middle-aged patients
complaining of chronic constipation. Scand J Gastroen-
terol. 2005;40:422---9.

31. Song BK, Cho KO,  Jo Y,  Oh  JW,  Kim YS.  Colon transit time
according to  physical activity level in adults. J Neurogas-
troenterol Motil. 2012;18:64---9.

32. Liu F, Kondo T, Toda Y.  Brief physical inactivity prolongs
colonic transit time in  elderly active men. Int J  Sports Med.
1993;14:465---7.

33. Coenen C, Wegener M, Wedmann B, Schmidt G, Hoffmann
S.  Does physical exercise influence bowel transit  time in
healthy young men? Am  J Gastroenterol. 1992;87:292---5.

34. Roberts R, McKinley S, Brooks B,  Ganley  E,  Hindle D.
The  Australian National non-acute inpatient project. Aust
Health Rev. 1993;16:300---19.

35. Tack J, Müller-Lissner S. Treatment of chronic consti-
pation: current pharmacologic approaches and  future
directions. Clin Gastroenterol Hepatol. 2009;7:502---8 [dis-
cusión 496].

36. Ramkumar D, Rao SSC. Efficacy and  safety of traditional
medical therapies for chronic constipation: systematic
review. Am  J Gastroenterol. 2005;100:936---71.

37. Suares NC, Ford AC. Systematic review: the  effects of  fibre
in  the management of  chronic idiopathic constipation. Ali-
ment  Pharmacol Ther.  2011;33:895---901.

38. Hamilton JW, Wagner J, Burdick BB, Bass  P. Clinical eval-
uation of  methylcellulose as  a bulk laxative. Dig Dis  Sci.
1988;33:993---8.

39. Ford AC, Moayyedi P, Lacy  BE, Lembo AJ, Saito YA,
Schiller LR, et al. Task  force on the management of
functional bowel disorders. American College of  Gastroen-
terology monograph on  the  management of irritable bowel
syndrome and  chronic idiopathic constipation. Am  J Gas-
troenterol. 2014;109:S2---26.

40. Ford AC, Suares NC. Effect of laxatives  and pharmacologi-
cal  therapies in chronic idiopathic constipation: systematic
review and meta-analysis. Gut.  2011;60:209---18.

41. Lembo A, Camilleri M. Chronic constipation. N  Engl J Med.
2003;349:1360---8.

42. Lee-Robichaud H,  Thomas K, Morgan J,  Nelson RL. Lactu-
lose versus polyethylene glycol for chronic constipation.
Cochrane Database Syst Rev.  2010:CD007570.

43. Sharif F, Crushell  E, O’Driscoll K, Bourke B.  Liquid paraffin:
a  reappraisal of  its role  in  the treatment of  constipation.
Arch Dis Child.  2001;85:121---4.

44. Kamm MA, Mueller-Lissner S, Wald A,  Richter E, Swallow R,
Gessner U.  Oral bisacodyl is  effective and  well-tolerated
in  patients with chronic constipation. Clin Gastroenterol
Hepatol. 2011;9:577---83.

45. Mueller-Lissner S, Kamm  MA, Wald A, Hinkel U,  Koehler U,
Richter E, et al. Multicenter, 4-week, double-blind, ran-
domized, placebo-controlled trial of sodium picosulfate in
patients with chronic constipation. Am J  Gastroenterol.
2010;105:897---903.

46. Más A, Chillarón JJ,  Esteve E, Navalpotro I,  Super-
vía  A. Severe rhabdomyolysis and  hyponatremia induced

by picosulfate and bisacodyl during  the preparation of
colonoscopy. Rev  Esp Enferm Dig. 2013;105:180---1.

47.  National Institute for Health and  Clinical Excellence
(NICE). Prucalopride for the treatment of chronic con-
stipation in women. NICE technology appraisal guidance
211. Manchester: NHS, NICE [Internet]; 2010. Decem-
ber, NICE. Available in:  http://guidance.nice.org.uk/
[accessed 23.03.16].

48. Lembo AJ, Johanson JF,  Parkman HP, Rao SS, Miner
PB,  Ueno R. Long-term safety and  effectiveness of
lubiprostone, a chloride channel (ClC-2) activator, in
patients with  chronic idiopathic constipation. Dig Dis  Sci.
2011;56:2639---45.

49.  Koh CE,  Young CJ, Young JM, Solomon MJ. Systematic
review of randomized controlled trials  of the effective-
ness  of biofeedback for pelvic floor dysfunction. Br J Surg.
2008;95:1079---87.

50.  Enck P, van der Voort IR, Klosterhalfen S. Biofeedback
therapy  in  fecal incontinence and constipation. Neurogas-
troenterol Motil. 2009;21:1133---41.

51.  Jodorkovsky D, Dunbar KB, Gearhart SL, Stein EM, Clarke
JO. Biofeedback therapy for defecatory dysfunction: real
life  experience. J  Clin  Gastroenterol. 2013;47:252---5.

52.  Van Wunnik BP, Baeten CG, Southwell BR. Neuromodulation
for constipation: sacral and transcutaneous stimulation.
Best Pract  Res  Clin Gastroenterol. 2011;25:181---91.

53.  Kenefick NJ, Nicholls RJ, Cohen RG, Kamm MA. Perma-
nent sacral nerve stimulation for treatment of idiopathic
constipation. Br J  Surg. 2002;89:882---8.

54.  Malouf AJ, Wiesel PH, Nicholls T, Nicholls RJ,  Kamm
MA. Short-term effects of sacral nerve stimulation
for idiopathic slow transit constipation. World  J Surg.
2002;26:166---70.

55.  Dinning PG,  Fuentealba SE,  Kennedy ML, Lubowski DZ,
Cook IJ. Sacral nerve stimulation induces pan-colonic
propagating pressure waves and increases defecation
frequency in  patients with slow-transit constipation. Colo-
rectal  Dis. 2007;9:123---32.

56.  Holzer B, Rosen HR, Novi G, Ausch C, Holbling N,  Hofmann
M,  et al.  Sacral nerve stimulation in patients with severe
constipation. Dis Colon Rectum. 2008;51:524---9 (discusión
529---530).

57.  Kamm MA, Dudding TC, Melenhorst J,  Jarrett M, Wang Z,
Buntzen S, et al.  Sacral  nerve stimulation for intractable
constipation. Gut. 2010;59:333---40.

58.  Ortiz H, de  Miguel M, Rinaldi M, Oteiza F, Altomare
DF.  Functional outcome of  sacral nerve stimulation in
patients with severe constipation. Dis  Colon Rectum.
2012;55:876---80.

59.  Thomas GP, Dudding TC,  Rahbour G, Nicholls RJ, Vaizey
CJ. Sacral  nerve stimulation for constipation. Br J Surg.
2013;100:174---81.

60.  Bassotti G, Blandizzi C. Understanding and treating refrac-
tory  constipation. World J Gastrointest Pharmacol Ther.
2014;5:77---85.

61.  Maeda Y, Matzel K, Lundby L,  Buntzen S, Laurberg
S. Postoperative issues  of sacral nerve  stimulation for
fecal incontinence and constipation: a systematic litera-
ture review and treatment guideline. Dis Colon Rectum.
2011;54:1443---60.

62.  Carrington EV,  Evers J,  Grossi U, Dinning PG,  Scott
SM,  O’Connell PR,  et al. A systematic review of  sacral

http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0465
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0470
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0475
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0480
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0485
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0490
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0495
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0500
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0505
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0510
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0515
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0520
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0525
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0530
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0535
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0540
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0545
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0550
http://guidance.nice.org.uk/
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0560
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0565
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0570
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0575
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0580
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0585
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0590
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0595
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0600
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0605
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0610
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0615
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0620
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0625
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630


316  J.  Serra  et al.

nerve stimulation mechanisms in the treatment of fecal
incontinence and constipation. Neurogastroenterol Motil.
2014;26:1222---37.

63. Kamm MA, Hawley PR,  Lennard-Jones JE. Outcome
of colectomy for severe idiopathic constipation. Gut.
1988;29:969---73.

64. Vergara-Fernandez O,  Mejía-Ovalle R, Salgado-Nesme N,
Rodríguez-Dennen N, Pérez-Aguirre J, Guerrero-Guerrero
VH, et al. Functional outcomes and  quality of life  in
patients treated with laparoscopic total colectomy for
colonic  inertia. Surg Today. 2014;44:34---8.

http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0630
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0635
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640
http://refhub.elsevier.com/S2444-3824(17)30063-9/sbref0640

	Clinical practice guidelines for the management of constipation in adults. Part 2: Diagnosis and treatment
	Summary of treatment recommendations for chronic constipation. Quick reference guide
	Non-pharmacological measures
	Pharmacological measures
	Other treatments

	Introduction
	Diagnosis and assessment
	Medical history
	Additional tests
	Blood tests
	Imaging tests
	Functional tests


	Treatment
	Non-pharmacological measures
	Health education

	Pharmacological treatment
	Bulk-forming laxatives
	Osmotic laxatives
	Emollient and lubricant laxatives
	Stimulant laxatives
	Prokinetic laxatives
	Secretory laxatives

	Other treatments
	Cleansing enemas
	Biofeedback (pelvic floor rehabilitation)
	Sacral neuromodulation
	Surgery


	Funding
	Conflicts of interest
	Acknowledgements
	References


