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Abstract

Background:  Acute  colonic  pseudo-obstruction,  or  Ogilvie  syndrome,  is  a  motility  abnormality
characterised  by  rapid  and  progressive  dilation  of  the  large  intestine.  To  achieve  a  diagnosis
it is fundamental  to  exclude  mechanical  obstruction  with  imaging  studies  such  as  computer
axial tomography.  The  combined  incidence  of  Ogilvie  and  dysmorphic  syndrome  has  not  been
described.
Clinical  case:  Female  patient  of 28  years  old  with  a  history  of  infant  cerebral  palsy  came
to emergency  room  with  4 days  of  intestinal  obstruction.  She  had  hypokalaemia  that  was
reverted, but  persisted  with  obstruction.  Later  after  72  h  with  recovery  of  fluids  and  elec-
trolytes and  administration  of  prokinetics,  the obstruction  reversed.  She  was  discharged  with
no complications.
Conclusions:  Non-invasive  medical  treatment  solves  most  cases.  Promising  results  have been
achieved  with  neostigmine.  In  the event  of  no  response  to  drug  therapy,  the  next  step  is
endoscopic  treatment.  Even  with  high  recurrence  this  is preferred  due  to  its  lower  level  of
complications  in  contrast  to  surgical  decompression.  Neonatal  dysmorphic  syndrome  is often
associated  with  disorders  of  the  central  nervous  system.  So  far, there  have  been  no reports  on
the incidence  of  this  disease  with  Ogilvie  syndrome,  although  9%  of  cases  have  been  described
as associated  with  neurological  events.  Conservative  management  in  this disease  is the  initial
approach.  Interventions  should  be reserved  for  when  conservative  treatment  fails.
© 2015  Academia  Mexicana  de  Ciruǵıa  A.C.  Published  by  Masson  Doyma  México  S.A.  This  is an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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PALABRAS  CLAVE
Pseudooclusión
colónica  aguda;
Oclusión  intestinal;
Síndrome  de  Ogilvie

Síndrome  dismórfico  neonatal  y síndrome  de Ogilvie

Resumen

Antecedentes:  La  pseudoobstrucción  colónica  aguda  o síndrome  de Ogilvie  es  un  trastorno  de
la motilidad  caracterizado  por  la  dilatación  del intestino  grueso  de inicio  rápido  y  progresivo.
Para su  diagnóstico,  es  fundamental  excluir  una  oclusión  mecánica  mediante  estudios  de  imagen
como la  tomografía  computada.  Actualmente  no contamos  con  la  incidencia  asociada  entre
síndrome  de  Ogilvie  y  el  síndrome  dismórfico.
Caso  clínico: Paciente  femenina  de 28  años  de edad,  con  antecedente  de parálisis  cerebral
infantil,  ingresó  a  urgencias  por  presentar  síndrome  de oclusión  intestinal  de 4  días  de evolu-
ción. Con  hipokalemia  leve,  la  cual  es  corregida  sin  remitir  el  cuadro  clínico  por  lo  que,  72  h
posteriores al  tratamiento  conservador  con  procinéticos,  remite  el  cuadro  clínico  y  es  dada  de
alta de  urgencias,  sin  complicaciones.
Conclusión:  El  tratamiento  médico  no  invasivo  con  la  neostigmina  soluciona  la  mayor  parte  de
los casos  de  pseudoobstrucción  colónica  aguda  o síndrome  de Ogilvie  y,  cuando  no  se  soluciona
con el  tratamiento  farmacológico,  la  siguiente  opción  es  el tratamiento  endoscópico  que,  a
pesar de  su  alta  recurrencia,  es  preferido  debido  a  su  menor  grado  de complicaciones,  en
contraste  con  la  descompresión  quirúrgica.  El síndrome  dismórfico  neonatal  se  asocia  en  el  9%
a trastornos  del sistema  nervioso  central.  Hasta  el  momento  no se  ha  descrito  la  incidencia  de
esta enfermedad  con  el  síndrome  de  Ogilvie.  Por  otro  lado,  se  ha  descrito  que  el  9% se  asocia
a eventos  neurológicos.
©  2015  Academia  Mexicana  de Ciruǵıa  A.C.  Publicado  por  Masson  Doyma  México  S.A.  Este  es  un
art́ıculo Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Background

Acute  colonic  pseudo-obstruction  or  Ogilvie’s  syndrome
is  a  motility  disorder  characterised  by  dilation  of the
large  intestine  of rapid  and  progressive  onset.  It was  first
described  in  1948  by  Ogilvie  in 2 patients  with  no  mechani-
cal  obstruction.1,2 Predisposing  factors  have  been  identified:
multiple  trauma,  heart  surgery,  major surgery,  metabolic
disorders  and narcotic  administration  (the  latter  is  associ-
ated  in  up  to 50%  of  cases).1 Other  studies  report  that  19%
of  cases  are  associated  with  pelvic  surgery,  obstetric  and
gynaecological  procedures,  and  18%  with  orthopaedic  pro-
cedures,  10%  with  infections,  another  10%  are  associated
with  cardiac  events  and  9%  are associated  with  neurological
events.3,4

Clinical case

A  28-year-old  female  patient,  diagnosed  with  infantile  cere-
bral  palsy  at age 2,  attended  the Emergency  Department
with  a  10-day  history  of  inability  to  pass  a  stool,  accom-
panied  by  slow  and progressive  abdominal  distension,  with
no  anorexia,  hyporexia  or  cytophobia.  Her  mother  reported
that  she  did  not  notice  any  pain  facies  at first  and  that  the
patient  continued  her  usual  diet  and,  4  days  prior to  her
admission,  had  stopped  passing  wind.  Her  mother noticed
her  reduced  stool  evacuation,  and  started  the usual  man-
agement  with  senna  leaves,  linseed  and psyllium,  with  no
result.

Physical  examination: The  patient  was  younger  than  her
chronological  age,  in decubitus  position  with  dysmorphic
facies,  and  retropulsion  of  the lips.  Elongated  thorax  with
well-developed  breasts,  no  nodules  or  tumours,  symmetrical

nipples,  no  nipple  discharge  or  secretion.  Cardiopulmonary
examination  unremarkable;  distended  abdomen  under  ten-
sion  with  an  incoercible,  reducible  umbilical  hernia;  no
changes  in colour  or  periumbilical  temperature.  No  peristal-
sis;  the  patient  awoke  with  pain  on  medium  palpation,  with
involuntary  abdominal  resistance,  negative  rebound.  Major
muscular  atrophy  of  the  limbs,  with  upper  motor  neuron
syndrome  in the  4 limbs.

Laboratory  studies

On  admission:  anaemic,  haemoglobin  10.9  g/dl  and  haema-
tocrit 31.5%,  low density  hypolipoproteinaemia  34.  With
hypokalaemia  2.5  mmol/l,  no  electrocardiographic  manifes-
tations  and hypomagnesaemia  of  1.5 mg/dl;  the remaining
laboratory  results  were  unremarkable.

Twenty-four  hours  after  admission,  the patient  presented
improved  hypokalaemia  3.3  mmol/l,  but  magnesium  per-
sisted  at 1.3  mmol/l.

Imaging  studies

Major  dilation  of the large  bowel loops  was  observed  on  plain
X-ray  of the  abdomen,  with  an  absence  of  gas  in the rectal
ampulla  and  interloop  oedema  (Fig.  1).  Chest  X-ray  showed
elevation  of  the  diaphragm  to  the  4---5  intercostal  space,
with  dilation  of  the intestinal  loops  and hepatic  shadow  on
the  left hemidiaphragm  (Fig.  2).

Computed  axial  tomography  with  double  contrast  showed
sparse  left posterior  basal  lamina pleural  effusion  and  signif-
icant  dilation  of  the small bowel  loops,  with  the presence  of
fluid  and  contrast  medium  inside,  and  which  were  displaced
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Figure  1  Plain  abdominal  X-ray.  Major  dilation  of  large  bowel
loops, absence  of  gas  in the rectal  ampulla  and interloop
oedema.

towards  the  upper  right  quadrant,  with  significant  elonga-
tion  of  the  mesenteric  vessels,  indicating  malrotation  of  the
small  bowel  loops.  There  was  hepatodiaphragmatic  colonic
interposition  with  major displacement  of  the liver  to  the
left,  inducing  displacement  of  the spleen  and  stomach  to
the  rear.  The  colonic  frame  was  enlarged  with  the  presence
of  abundant  faecal  material;  the  diameter  of  the  colon  had
reached  53  mm,  and  at  the level  of  the  sigmoid  and rectum
was  98  mm  in diameter.  The  bladder  was  part  full,  with  fluid
and  contrast  medium  inside,  Foley  catheter  status,  seen  to
be  displaced  towards  the right  iliac  fossa.  It  was  difficult  to
assess  the uterus,  partially  visible,  and the adnexa  could  not
be  assessed  (Fig.  3).

Figure  2  Portable  chest  X-ray.  Hepatic  shadow  on  left  hemidi-
aphragm.

Treatment

During  her stay  in  the  Emergency  department,  the  patient
was  managed  with  a  nasogastric  tube  which  had  an initial
output  of  1220  ml  of  material  with  intestinal  characteristics.
The  patient  was  treated  with  crystalloids  and baseline  elec-
trolyte  requirements.  She  was  also  given  metoclopramide
10  mg  IV  every  8 h, throughout  her hospital  stay.  After  3  days
of  conservative  treatment,  the  clinical  symptoms  abated
and  the patient  passed  abundant,  pasty  stools,  with  no
mucous  or  blood.  Surgical  treatment  was  not  necessary,  and
the  patient  was  discharged  the following  day.

Discussion

The  patient  presented  with  symptoms  of  intestinal  occlu-
sion  and  hypokalaemia  which  was  corrected  24  h  later;
the  occlusive  symptoms  persisted.  Tomography  showed

Figure  3  Computed  axial  tomography  with  double  contrast.  The  diameter  of  the  colon  reaches  53  mm  and  at the  level  of  the
sigmoid and  rectum  is 98  mm  in  diameter.
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distension  of  the  bowel  loops  that  exceeded  9  cm.  The
outcome  was  stationary  and  the  clinical  symptoms  abated
with  support  measures,  in  line  with  70%  of  the  cases
described  in  the literature.

Furthermore,  because  the patient  had  low-intensity
lipoprotein  levels  at low  ranges,  Bassen---Kornzweig  syn-
drome  (abetalipoproteinaemia)  was  suspected.5,6 This  could
not  be  documented  because  it was  not possible  to follow-up
the  patient  and  family  members.

Pseudo-obstruction  is  characterised  by  intestinal
obstruction  symptoms,  with  absence  of  mechanical  occlu-
sion  of  the  small or  large  intestine.9 The  incidence  of
Ogilvie  syndrome  is  uncertain  and there  is an  estimated
30%  hospital  mortality,  which increases  according  to  caecal
diameter.  In other  words,  the greater  the caecal  diameter,
the  greater  the rate  of perforation.8 Ogilvie  initially  pos-
tulated  that  the wall  of  the colon  and the rectum  might
relax  in  response  to  physiological  and pharmacological
stimuli,  causing  an automatic  imbalance  of  intrinsic  control
as  the  basis  of the  clinical  picture.  This  hypothesis  has
been  confirmed,  since  symptoms  are  relieved  by  adrenergic
block  followed  by  cholinergic  stimulation  or  by  neostigmine
alone.8,10,11 Clinical  symptoms  tend  to  develop  progressively
after  dilation,  ischaemia  (due  to  vascular  congestion  of  the
wall),  perforation  and  death.  In  the event  that  the  caecum
dilates  more  than  9---10  cm  (measured  on  the  abdominal
X-ray),  there  is  imminent  risk  of  perforation.8,12,13 The
perforation  threshold  was  considered  to  be  9 cm.3,14 By
contrast,  Vanek  and  Al-Salti15 found  that  a  diameter  of
12  cm  was  rarely  associated  with  perforation;  while  a
caecal  diameter  greater  than  14  cm  has  a  23%  perforation
incidence.3 It can  be  said  that  the perforation  threshold
range  remains  at 9---12  cm.3 Saunders  and  Kimmey16 found
that  symptoms  lasting  more  than  6  days  have  a high  risk  of
perforation.3

Its  pathophysiology  has  not  been  clearly  defined,  despite
the  fact  that  the enteric  nerves  contain  a variety  of  neuro-
transmitters  responsible  for  contracting  and  relaxing  smooth
muscle.  The  main  neurotransmitters  are acetylcholine,  neu-
rokinin  A  and  substance  P;  while  the  contractility  inhibitors
are  vasoactive  intestinal  polypeptide  and  nitric  oxide.  The
external  influence  is  provided  by  the sympathetic  nerves  at
lumbar  level:  these  tend  to  reduce  intestinal  motility.  The
parasympathetic  nerves  of  the  tenth  cranial  nerve,  the  vagus
nerve  and  the  sacral  segments  increase  motility.3,17 Initially,
Ogilvie  suggested  that there  was  an imbalance  in  the activ-
ity  of  the  autonomic  nervous  system,  of  parasympathetic
predominance,  which  resulted  in excessive  dilation  of the
colon.2,3 Furthermore,  it  has  been  indicated  that  there  is an
increase  in  the sympathetic  tone or  reduction  of  parasympa-
thetic  activity,  which  results  in a  pseudo-obstruction  of  the
distal  colon  and dilation  of  the proximal  colon,  known as
adynamic  colon.3,18 Unfortunately,  to  date  there  are  no ani-
mal  models  to exemplify  and  guide  the mechanisms  of  this
disorder.3 Interstitial  cells  of  Cajal  were found  to  be  miss-
ing  in  patients  with  chronic  pseudo-obstruction,  in a  study
by  Jain  et  al.3,19 Finally,  cytokines  appear  to  alter  intestinal
motility,  particularly  in an inflammatory  state.20

It  is difficult  to  diagnose  this disease  because  it  is  impos-
sible  to  differentiate  it from  a  metabolic  ileus,7 where  it
is  crucial  to  rule  out  mechanical  occlusion,  therefore  diag-
nosis  by  imaging  is  essential.  Barium  enema  and  computed

axial  tomography  can  be useful  in differentiating  between
mechanical  occlusion  and  metabolic  ileus.

Barium  enema  has  80%  sensitivity  and 100%  specificity
for  diagnosing  mechanical  occlusion  of  the large bowel.3,21

The  preferred  contrast  is  hydrosoluble,  because  of the
risk  of  extravasation  and  due  to  the  therapeutic  effect
that  it might  have  in this  study  in  facilitating  decompres-
sion  of  the  colon.3,22 However,  computed  axial  tomography
has  replaced  barium  enema.3,23 A retrospective  study  of  a
seven  year  period  demonstrated  that  tomography  has  96%
sensitivity  and  93%  specificity  in  diagnosing  large  bowel
occlusion.3,21 The  most  common  findings  were  proximal  dila-
tion  with  an intermediate  transition  zone  in the splenic
flexure  or  adjacent  to  it,  and no occlusive  images  or  abrupt
changes  in the  calibre,  to  indicate  mechanical  occlusion,
were  observed.3,24

Treatment  is  divided  into  medical  and  surgical,  and medi-
cal  treatment  should  be started  as  soon  as  possible  once  the
condition  has  been  identified.

Deterioration  or  no  improvement  in  48---72  h  indicates
that  it  is  essential  to  change  therapeutic  strategy.3,20

Non-invasive  treatment  resolves  most cases  of  pseudo-
obstruction.  However,  it  is  important  to  bear  in mind  that
laxatives  increase  the  production  of  intestinal  gas,  which
perpetuates  distension,  with  a  worsening  of clinical  symp-
toms,  therefore  they  should be avoided.3,20

Position  can  help,  especially  the  prone  position  ele-
vating  the hips  with  a pillow  or  lifting  the knees  to  the
chest.  This  often  encourages  spontaneous  passing  of  flatus
or  even  stools.3,25 There  is  evidence  that  70%  of patients  can
respond  to  supportive  measures  alone,  with  a  complication
rate  of  6%,  and  10%  mortality.3,26 Drug  therapy  is  another
option,  with  prokinetic  agents  such as  erythromycin,  meto-
clopramide  and  cisapride.3 Erythromycin  has  a recurrence
rate  of  50%,  and  cisapride  was  removed  from  the  mar-
ket  in 2000.3,27 Neostigmine  and  guanethidine  have  been
used  in some  studies;  promising  results  have  been  achieved
with  neostigmine,  with  91%  response  after  a single  dose
of  2  mg IV  over  3---5  min.3,28 Furthermore,  neostigmine  has
adverse  effects  such  as bradycardia,  arterial  hypertension,
asystole,  convulsions,  anxiety,  tremors,  myosis,  bronchocon-
striction,  hyperperistalsis,  nausea,  vomiting,  sialorrhoea,
diarrhoea,  diaphoresis  and  abdominal  cramps.3 Therefore
patients  treated  with  neostigmine  should  be strictly  moni-
tored  and  an  atropine  syringe  kept  prepared  and available
in  the event  of arrhythmia.3,18

In the event  of  a  failure  to  respond  to  drug treatment,
the  next  step  is endoscopic  treatment,  which  should  be
performed  without  administering  oral  laxatives  or  prepar-
ing  the  colon.3 It is  not  always  necessary  to  reach  the
ileocaecal  valve,  reaching  the  splenic  flexure  is  generally
sufficient.3,25,26

There  is  up to  40%  recurrence,  which  poses  a problem  for
endoscopic  treatment,3,29 yet, even  with  this rate  of  recur-
rence,  it is  preferable  because  it has  fewer  complications.
A  perforation  rate  of  up to  2%  has  been  described  and  mor-
tality  of  up to  1%,  compared  to  surgical  decompression.3,4,28

A percutaneous  approach  with  colostomy  is  another
endoscopic  treatment  option,  with  a  42%  complica-
tion  rate  which  includes:  wound  infection,  haemorrhage,
haematoma,  perforation,  resulting  in  peritonitis,  granu-
loma,  retraction  of  the stoma  and  umbilicated  stoma.3,30
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The  surgical  options  described  are  open  or  laparoscopic
colostomy  and  colectomy.  Laparotomy  is  indicated  if intesti-
nal  ischaemia  or  perforation  is  suspected,  and  when  the
diagnosis  is not  clear.3 There  are reports  of  30%  mortality
and  6%  morbidity.3,14

Conclusion

Most  cases  are  resolved  by  non-invasive  medical  treatment.
Promising  results  have  been  achieved  with  neostigmine.

If there  is  no  response  to  drug treatment,  the  next step
is  endoscopic  treatment.  Even  though  it  has  a  high  recur-
rence  rate  it  is  preferable  because  of  its lower  rate  of
complications  compared  to  surgical  decompression.

Dysmorphic  neonatal  syndrome  is  usually  associated  with
disorders  of  the central  nervous  system.

The  incidence  of  this disease  with  Ogilvie  syndrome  has
not  been  described  to date;  9%  have  been  described  associ-
ated  with neurological  events.

Conservative  management  of  this disease  is  the initial
approach;  surgical  intervention  should be  reserved  for  when
this  fails.
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1.  Abraján-Hernández OI, Castañón-González JA, Léon-Gutiérrez
MA, Tejada-Huezo B, Sánchez-Hurtado L,  Serrano-Cuevas
L, et al. Pseudoobstricción colónica aguda (síndrome de
Ogilvie). Informe de 2 casos. Rev Med Inst Mex Seguro Soc.
2009;47:545---8.

2. Ogilvie H. Large intestine colic due to sympathetic deprivation.
A new clinical syndrome. Br Med J. 1948;2:671---3.

3. Jain A, Vargas HD. Advances and challenges in the  management
of acute colonic pseudo-obstruction (Ogilvie syndrome). Clin
Colon Rectal Surg. 2012;25:37---45.

4. Kahi CJ, Rex DK. Bowel obstruction and pseudo-obstruction.
Gastroenterol Clin N  Am. 2003;32:1229---47.

5. Georgescu EF, Vasile I, Ionescu R.  Intestinal pseudo-obstruction:
an uncommon condition with heterogeneous etiology and
unpredictable outcome. World J Gastroentorol. 2008;14:954---9.
Available in http://www.wjgnet.com/1007-9327/14/954.asp
[accessed 13.04.14].

6. Bassen FA, Kornzweig AL. Malformations of  the  erythro-
cytes in case of atypical retinitis pigmentosa. Blood. 1950;5:
381---7.

7. Sobrevilla LA, Goodman ML, Kane CA. Demyelinating central
nervous system disease, macular atrophy and acanthocytosis
(Bassen---Kornzweig syndrome). Am J Med. 1964;37:821---8.

8. Montero-Leal C, Hormeño-Bermenjo RM, González-Moreno E,
Gordillo-Morera B. Síndrome de Ogilvie o  pseudobstrucción
aguda del colon: una causa rara de abdomen agudo, de ele-
vada mortalidad y asociada a enfermedades frecuentes en un
Servicio de Medicina Interna. An Med  Interna (Madrid). 2006;23:
435---7.

9. Rondeau M, Weber JC, Nodot I,  Storck D. Acute colonic
pseudo-obstruction in internal medicine: etiology and progno-
sis, report of  a retrospective study. Rev  Med Interne. 2001;22:
536---41.

10. Trevisani GT, Hyman NH, Church JM. Neostigmine: safe and
effective treatment for acute colonic pseudo-obstruction. Dis
Colon Rectum. 2000;43:599---603.

11. Delgado Aros S, Camilleri M. Clinical management of acute
colonic pseudo-obstruction in patients: a systematic review of
literature. Gastroenterol Hepatol. 2003;26:646---55.

12. De Giorgio R, Barbara G, Stanghellini V, Tonini M, Vasina V,
Cola J,  et al. Review article: the pharmacological treatment
of acute colon pseudo-obstruction. Aliment Pharmacol Ther.
2001;15:1717---27.

13. Árbol-Linde F,  Marcos Sánchez F, Contreras Rosino C, Sarmiento
EJ, López Onega P. Perforación de ciego de curso fatal en la
evolución de un síndrome de Ogilvie. An Med Interna (Madrid).
1997;14:75---6.

14. Davis L, Lowman RM. An evaluation of  cecal size in
impending perforation of  the  cecum. Surg Gunecol Obstet.
1956;103:711---8.

15. Vanek VW,  Al-Salti M. Acute pseudo-obstruction of the colon
(Ogilvie’s syndrome). An analysis of 400 cases. Dis Colon Rec-
tum. 1986;29:203---10.

16. Saunders MD, Kimmey MB.  Systematic review: acute colonic
pseudo-obstruction. Aliment Pharmacol Ther. 2005;22:917---25.

17. Barrett KE. Intestinal motility. In: Gastrointestinal physiology.
New York, NY: McgGraw-Hill; 2006. p. 154---8.

18. Durai R. Colonic pseudo-obstruction. Singap Med J.
2009;50:237---44.

19. Jain D,  Moussa K,  Tandon M, Culpepper-Morgan J,  Proctor DD.
Role of  intestinal cells of  cajal in motility disorders of  the bowel.
Am J  Gastroenterol. 2003;98:618---24.

20. De Giorgio R, Knowles CH.  Acute colonic pseudo-obstruction. Br
J  Surg. 2009;96:229---39.

21. Godfrey EM, Addley HC, Shaw AS. The use of  computed tomo-
graphy in the detection and characterization of  large bowel
obstruction. N Z Med J. 2009;122:57---73.

22. Schermer CR, Hanosh JJ, Davis M, Pitcher DE. Ogilvie’s syn-
drome in the  surgical patient: a new therapeutic modality. J
Gastrointest Surg. 1999;3:173---7.

23. Jacob SE, Lee SH, Hill J. The demise of  the  instant/unprepared
contrast enema in large bowel obstruction. Colorectal Dis.
2008;10:729---31.

24. Choi JS, Lim JS, Kim H, Choi JY, Kim MJ, Kim NK, et al.
Colonic pseudoobstruction: CT  findings. Am J  Roentgnol.
2008;190:1521---6.

25. Harrison ME, Anderson MA, Appalaneni V, Banerjee S, Ben-
Menachen T, Cash BD, et al. The role of endoscopy in the
management of  patients with known and suspected colonic
obstruction and pseudo-obstruction. Gastrointest Endosc.
2010;71:669---79.

26. Wegener M,  Börsch G. Acute colonic pseudo-obstruction
(Ogilvie’s syndrome). Presentation of  14  of  our own cases and

http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0155
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0160
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0165
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0170
http://www.wjgnet.com/1007-9327/14/954.asp
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0180
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0185
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0190
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0195
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0200
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0205
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0210
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0215
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0220
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0225
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0230
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0235
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0240
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0245
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0250
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0255
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0260
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0265
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0270
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0275
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280


Dysmorphic  neonatal  syndrome  and  Ogilvie  syndrome  153

analysis of 1027 cases reported in the literature. Surg Endosc.
1987;1:169---74.

27. Emmanuel AV, Shand AG, Kamm MA. Erythromycin for the treat-
ment of chronic intestinal pseudo-obstruction: description of
6 cases with a positive response. Aliment Pharmacol Ther.
2004;19:687---94.

28. Geller A, Petersen BT, Gostout CJ.  Endoscopic decompres-
sion for acute colonic pseudo-obstruction. Gastrointest Endosc.
1996;44:144---50.

29. Rex DK. Colonoscopy and acute colonic pseudo-obstruction.
Gastrointest Endosc Clin N  Am.  1997;7:499---508.

30. Bertolini D, de Saussure P, Chilcott M, Girardin M,  Dumonceau
JM. Severe delayed complication after percutaneous endo-
scopic colostomy for chronic intestinal pseudo-obstruction; a
case report and review of the literature. World  J  Gastroenterol.
2007;13:2255---7.

http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0280
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0285
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0290
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0295
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300
http://refhub.elsevier.com/S2444-0507(17)30003-7/sbref0300

	Dysmorphic neonatal syndrome and Ogilvie syndrome
	Background
	Clinical case
	Laboratory studies
	Imaging studies
	Treatment

	Discussion
	Conclusion
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent


	Conflict of interests
	References

