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Summary  Parameters  of  intrarectal  pressure  (surface  area  under  pressure  curve  and  peak
pressure) recorded  with  a  microsystem  device  during  the  second  phase  of  labor  showed  no
significant  correlations  with  baby’s  weight  or  mode  of  delivery.
Aim of  the  study.  —  Was  to  assess  the  biomechanical  pressures  delivered  against  pelvic  floor
structures during  the  second  phase  of  labor  in  nulliparae  women,  and  to  correlate  them  with
obstetrics parameters,  i.e.  baby’sweight  and  mode  of  delivery.
Material.  —  Using  a  microsystem  device  placed  into  the  rectum  at  the  beginning  of  the  second
phase of  labor,  two  parameters  were  assessed  during  the  bearing  efforts  in  59  nulliparae  women:
the surface  area  under  the  pressure  curve  and  the  peak  pressure.
Results.  —  During  11.5  ±  9  bearing  efforts  of  99.1  ±  16  s  duration,  the  mean  value  of  surface
area under  the  pressure  curve  was  32677  ±  26058  cm/s  and  the  mean  value  of  the  peak  pressure
was 60.7  ±  24  cmH2O,  exceeding  100  cmH2O  in  10%  of  women.These  two  parameters  were  not
correlated with  baby’s  weight  (R:  0.19,  P:  0.15  and  R:  0.05,  P:  0.71).  In  the  same  way,  these  two

parameters  were  not  correlated  with  the  mode  of  delivery  (spontaneous  or  forceps/vacuum-
assisted).  Furthermore,  the  individual  values  of  these  two  parameters  showed  great  variation
from one  woman  to  another.
Conclusion.  —  This  study  has  showed  that  parameters  of  biomechanical  pressures  recorded
into the  rectum  during  second  phase  of  labor  had  no  significant  correlations  with

� Level of evidence: NA.
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obstetricals  parameters,  explaining  why  these  latter  have  poor  predicitive  value  of  further
pelvic floor  problems.
© 2012  Elsevier  Masson  SAS.  All  rights  reserved.
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Résumé  Les  paramètres  de  pression  intrarectale  (surface  sous  la  courbe  de  pression  et  pics
de pression)  enregistrés  grâce  à  un  microsystem  pendant  la  phase  expulsive  n’ont  pas  montré
de corrélations  significatives  avec  le  poids  du  bébé  ou  le  mode  d’accouchement.
But de  l’étude.  — À  été  de  mesurer  les  contraintes  bioméchaniques  délivrées  aux  structures
neuromusculaires  du  plancher  pelvien  pendant  la  phase  expulsive  de  l’accouchement  dans  un
collectif de  nullipares,  et  de  corréler  ces  mesures  aux  paramètres  obstétricaux  représentés  par
le poids  du  bébé  et  le  mode  d’accouchement.
Matériel.  —  En  utilisant  un  microsystème  créé  à  cet  effet  et  placé  dans  le  rectum  au  début
de la  phase  expulsive,  deux  paramètres  ont  été  calculés  pendant  les  efforts  de  poussée  chez
59 nullipares  :  la  surface  sous  la  courbe  de  pression  et  les  pics  de  pression  développés  pendant
les poussées.
Résultats.  —  Pendant  les  11,5  ±  9  poussées  de  99,1  ±  16  s  de  durée,  la  valeur  moyenne  de  la  sur-
face calculée  sous  la  courbe  de  pression  a  été  de  32  677  ±  26  058  cm/s  et  la  valeur  moyenne  des
pics de  pressions  de  60,7  ±  24  cmH2O,  dépassant  100  cmH2O  chez  10  %  des  patientes.  Ces  deux
paramètres  n’ont  pas  montré  de  corrélations  significatives  avec  le  poids  des  bébés  accouchés,
étant respectivement  de  R  :  0,19,  p  :  0,15  et  de  R  :  0,05,  p  :  0,71.  De  la  même  façon,  ces  deux
paramètres  n’ont  pas  montré  de  corrélation  avec  le  mode  d’accouchement  (spontané  ou  assisté
par forceps/vacuum).  De  plus,  les  valeurs  individuelles  de  ces  deux  paramètres  ont  montré  de
grandes variations  d’une  accouchée  à  l’autre.
Conclusion.  — cette  étude  a  démontré  que  les  valeurs  de  pressions  intrarectales  appréciant
les contraintes  biomécaniques  exercées  sur  le  plancher  pelvien  pendant  la  phase  expulsive
de l’accouchement  n’ont  pas  montré  de  corrélations  significatives  avec  le  poids  du  bébé  et
le mode  d’accouchement,  expliquant  pourquoi  ces  paramètres  obstétricaux  ne  représentent
qu’une faible  valeur  prédictive  dans  l’apparition  ultérieure  de  troubles  fonctionnels  du  plancher
pelvien.
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ory,  and  to  read  them  after  withdrawing  the  device  at  the
end  of  the  delivery.

The  microsystem  consists  in  a  titanium  capsule  of  6  mm
diameter  and  11  mm  length  (Fig.  1)  containing:
© 2012  Elsevier  Masson  SAS

im of the study

he  objective  of  this  study  was  to  assess  the  biomechani-
al  pressures  delivered  against  pelvic  floor  structures  during
he  second  phase  of  labor  in  nulliparae  women,  and  to  cor-
elate  them  with  obstetrics  parameters,  i.e.  baby’sweight
nd  mode  of  delivery.

Considering  that  pregnancy  and  vaginal  delivery  are
esponsible  for  the  onset  of  genuine  stress  urinary  incon-
inence,  and  pelvic  floor  damage,  a  striking  dearth  of
rospective  studies  exists  regarding  the  relationship  of  preg-
ancy  and  delivery  to  these  problems.  The  vast  majority  of
ublished  data  is  based  on  analysis  retrieved  from  question-
aires.

Using  a  microsystem  device,  the  aim  of  this  study  was
o  assess  the  importance  and  the  effects  of  the  pressures
elivered  against  the  pelvic  floor  structures  during  the  sec-
nd  phase  of  labor  in  nulliparae  women,  correlating  them
ith  the  different  obstetrics  parameters.

aterial
his  study  is  the  result  of  the  scientific  collabora-
ion  between  urogynecology  unit-obstetrics  unit  and  a
epartment  of  micro-nanotechnology  (F.  Salchli,  Prof.,
icro-Nanotechnology  Department  Institute  of  Applied
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s  droits  réservés.

ciences,  Yverdon-les-Bains,  Switzerland),  sponsored  by  pri-
ate  funds  for  scientific  research  and  the  official  CTI  of  the
wiss  Confederation  (CTI,  i.e.  Commission  for  Technology
nnovation:  Projects  cofinanced  by  the  Swiss  Confederation’s
nnovation  promotion  agency).

The  aim  of  this  research  was  to  create  a  microsystem
evice  able  to  measure  continuously  the  biomechanical
ressures  on  the  pelvic  floor,  to  record  these  datas  in  a  mem-
igure 1. Microsystem inserted in the titanium capsule of
 × 11 mm, with the wire for electric conduction connected to an
xternal battery.
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Continuous  recording  intrarectal  pressures  during  the  secon

• a wheatstone  bridge  pressure  sensor  at  the  tip  of  the
capsule;

• an  integrated  circuit  including  an  electronic  able  to  inter-
face  the  pressure  sensor  and  a  microcontroller  with  an
embedded  software  specific  to  the  application;

• an  Electrically  Erasable  Programmable  Read  Only  Memory
(EEPROM)  storing  the  pressure  data  measurements.

A  five-wire  connection  (about  1  m)  is  used  for  birectionnal
transmission  purpose  and  to  connect  an  external  battery  to
the  microsystem.

The  pressure  curves  were  analysed  with  newly  created
software.  The  raw  pressure  measurements  were  first  de-
noised  and  calibrated,  and  then  each  bearing  was  identified
using  time-domain  analysis.  The  software  provided  as  out-
put:
• the  intensity  of  the  highest  pressures,  i.e.  ‘‘peak  pres-

sure’’,  recorded  during  each  bearing  effort  (cmH2O);
• the  ‘‘amount’’  of  pressure  delivered  by  the  ‘‘descending’’

head  of  the  baby  during  each  contraction  calculated  from
the  sum  of  the  surface  areas  under  the  pressure  curve
recorded  during  all  bearing  efforts  (cmH2O/s),  using  the
formula

′ ′Total  amount′ ′ of  pressure  = Nmax
�

N=1
(

tend∫

tstart

fN (t) •dt)

Nmax  =  contraction  number.
tstart  =  contraction  start.
tend  =  contraction  end.
Fifty-nine  nulliparae  women  of  29  ±  4  years  old  were

enrolled  in  this  study;  they  gave  informed  consent  and  ethics
approval  was  obtained  (Ethic’s  comitee  approval  number
197/06).  The  informed  consent  was  given  to  the  patient  by
the  medical  team  (MD  and  midwives),  or  during  pregnancy
controls,  or  before  the  beginning  of  the  labor,  in  case  of
elective  induction,  or  at  the  beginning  of  the  labor  in  case
of  spontaneous  labor.

Exclusion  criteria  included:  preterm  labour,  non-vertex
presentation,  multifetal  pregnancy,  multiparity  (two  or
more  previous  pregnancies),  placental  abnormalities,  pre-
eclamptic  deliveries,  uterine  structural  anomalies  or  scars,
and  fetal  heart  rate  abnormalities.

Labor  management  of  phase  I  was  carried  on  observing
the  classical  obstetricals  rules.  At  the  beginning  of  phase
II  of  labor,  before  any  bearing  efforts,  the  midwive  con-
nected  the  microsystem  (Fig.  1)  to  the  battery  and,  then,
introduced  it  into  the  rectum  at  about  10  cm  of  the  anal
margin.  Then  phase  II  of  the  labor  was  carried  on  according
the  usual  obstetrical  rules.  All  women  began  pushing  only
after  the  fetal  head  had  descended  to  at  least  +1  station.
After  delivery  of  the  baby,  the  microsystem  was  withdrawn
from  the  rectum,  deconnected  from  the  battery,  cleaned
with  saline  water,  and  sended  to  the  ingenior  team  for  the
measurements  of  the  pressure  curve  recorded.

The  demographic  and  obstrical  datas  of  this  population
are  given  in  Table  1.
Statistic  analysis:  when  data  distributions  were  ascer-
tained  to  be  normal,  according  to  the  Kolmogorov-Smirnov
test,  statistical  comparisons  were  performed  using  the  t-test
for  independent  groups.  In  some  cases,  the  correspondent
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on-parametric  procedure,  the  Mann-Whitney  test,  was
sed,  because  of  the  non-normality  of  the  distributions.  Cor-
elations  were  assessed  using  the  parametric  procedure.  All
ignificance  levels  were  set  to  � = 0.05  two-ways.

esults

arameters  of  the  second  phase  of  labor  are  mentionned  in
able  2:  these  values  are  described  for  the  whole  population
f  nulliparae  women.  They  are  also  described  and  compared
onsidering  their  mode  of  delivery,  i.e.  forceps/vacuum-
ssisted  or  spontaneous.  The  duration  of  phase  II  of  labor
as  significantly  longer  in  forceps/vacuum-assisted  deliv-
ries  compared  to  spontaneous  deliveries  (49.9  ±  21.9  vs
4.3  ±  23.8  min,  P:  0.006).

The  frequency  of  bearing  efforts  and  the  interval
etween  them  showed  important  variations  when  compared
rom  one  nulliparae  to  another.  On  the  same  way,  women
orceps/vacuum-assisted  had  a  significant  higher  number  of
earing  efforts  when  compared  to  women  spontaneously
elivered  (13.7  ±  8.8  vs  9.6  ±  8.1,  P:  0.04).

The  parameters  recorded  by  the  microsystem,  i.e.  the
ean  value  of  the  surface  area  under  the  pressure  curve

ecorded  during  all  bearing  efforts  and  the  mean  value
f  the  peak  pressures  recorded  at  the  tip  of  the  bear-
ng  efforts  in  each  women  are  also  described  in  Table  2:
hey  showed  no  significant  differences  between  sponta-
eous  and  assisted  deliveries,  even  if  the  mean  value  of
he  surface  area  under  the  pressure  curve  were  higher
n  forceps/vacuum-assisted  delivered  women  compared  to
pontaneously  delivered  women  and  approaches  significance
36702.9  ±  23977.4  vs  29452  ±  28049.0  cmH2O/s,  P:  0.07).

When  considered  separately  for  each  women,  these  two
arameters  showed  a  great  range  of  distribution  (Fig.  2).

In  10%  of  them,  the  mean  values  of  the  peak  pressures
xceeded  100  cmH2O  and  in  12%,  they  were  found  between
0  cmH2O  and  100  cmH2O.

On  the  same  hand,  the  importance  of  the  standard  devi-
tion  of  the  peak  pressure  values  observed  in  each  women
ould  be  important,  being  found  higher  than  80  cmH2O  in
wo  women,  and  more  than  40  cmH2O  in  four  women.

Calculated  for  each  woman,  the  correlation  between
ean  values  of  the  surface  area  under  the  pressure  curve

nd  the  baby’s  weight  was  weak  and  not  significant  (R:  0.19,
:  0.15)  as  well  as  the  correlation  between  mean  value  of
he  peak  pressures  and  the  baby’s  weight  (R:  0.05,  P:  0.7)
Fig.  3).

iscussion

dentification  of  a  population  of  women  at  high  risk  for
elivery-related  pelvic  floor  trauma  is  the  aim  of  this  clin-
cal  research.  Using  the  collaboration  with  a  micro-nano
echnology  department,  a  microsystem  device  was  created
or  assessing  continuously  intrarectal  pressures  during  sec-
nd  phase  of  labor.  This  microsystem  was  created  including

he  following  criterions:  being  less  invasive  as  possible,  i.e.
mallest  as  possible,  being  easy  to  introduce  into  the  vagina
r  the  rectum  (we  choose  the  rectum  for  avoiding  eventual
kin  trauma  to  the  baby’s  head),  being  easy  to  manipulate
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Table  1 Obstetrics  data  for  the  59  nulliparae  women  studied.

Population  Elective  induction  Mode  of  delivery  Perineum  Analgesia

59  primiparae
women

20% (n:  12)  Spontaneous:  59%  (n:  35)  Without  episiotomy:
53%  (n:  31)

Without:  18%  (n:  11)

Premature  rupture  of
membranes:  10%  (n:
6)

Forceps:  23%  (n:  14)  With  episiotomy:  47%
(n:  28)

Epidural:  78%  (n:  46)

Post-term:  7%  (n:  4)  Vacuum:  18%  (n:  10)  Pudendal  block:  4%  (n:  2)
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Others:  3%  (n:  2)

y  the  midwives  (an  on/off  button),  and  being  without  any
angers  for  the  mother  and  baby.

Our  result  showed  that  the  two  pressure  parameters
ecorded,  i.e.  the  mean  value  of  the  surface  area  under

he  pressure  curve  recorded  during  all  bearing  efforts  and
he  mean  value  of  the  peak  pressures  recorded  at  the  tip
f  the  bearing  efforts,  were  not  correlated  with  the  birth
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eight  of  the  baby  or  with  the  mode  of  delivery,  spontaneous
r  forceps/vacuum-assisted.  Furthermore,  these  two  pres-
ure  parameters  showed  great  variation  from  one  woman  to
nother,  even  when  they  gave  birth  to  babies  of  the  same

igh  weight  (Fig.  3).

Each  year,  pelvic  floor  dysfunction  affects  between
00,000  and  400,000  American  women  so  severely  that  they
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ystem showing continuous intrarectal pressures recordings during
es (x axis: duration of second phase in seconds, y axis: intrarectal
e curve: 130,030 ± 2386 cmH2O/s, mean value of peak pressure:
, surface area under the pressure curve: 22954 ± 1860 cmH2O/s,

 1200 s.



Continuous  recording  intrarectal  pressures  during  the  second  phase  of  labor  491

Table  2  Parameters  of  the  second  phase  of  labor  of  the  59  nulliparae  women  studied,  including  parameters  of  the
whole  population  and  those  spontaneously  delivered  or  forceps/vacuum-assisted  delivered,  with,  in  the  last  two  rows,
the  parameters  recorded  by  the  microsystem,  i.e.  the  mean  values  of  the  peak  pressures  and  the  mean  values  of  the
surface  area  under  the  pressure  curve.

Mean Median SD n P  value

Duration  of  phase  I  of  labor  (min)
Mode  of  delivery

Forceps/Vacuum 287.5  285.0  124.0  28 0.262  NS
Spontaneous 254.1  250.0  102.6  31
All  patients  268.9  257.5  112.8  59

Duration  of  phase  II  of  labor  (min)
Mode  of  delivery

Forceps/Vacuum  49.9  51.5  21.9  28  0.006**
Spontaneous  34.3  28.0  23.8  31
All  patients  42.2  35.5  24.1  59

Baby’s  weight  (g)
Mode  of  delivery

Forceps/Vacuum  3302.9  3360.0  405.7  28  0.436  NS
Spontaneous  3218.6  3180.0  418.1  31
All  patients  3266.8  3240.0  412.3  59

Number  of  bearing  down  efforts
Mode  of  delivery

Forceps/Vacuum 13.7  11.5  8.8  28  0.041**
Spontaneous 9.6  6.0  8.1  31
All  patients 11.5  8.5  8.6  59

Number  of  bearing  down  efforts/10  min
Mode  of  delivery

Forceps/Vacuum  2.8  2.9  1.2  28  0.85  NS
Spontaneous  2.8  3.2  1.3  31
All  patients  2.8  3.0  1.2  59

Duration  of  bearing  down  efforts  (sec)
Mode  of  delivery

Forceps/Vacuum  98.0  95.9  14.8  28  0.669  NS
Spontaneous  99.8  98.8  16.7  31
All  patients  99.1  97.0  15.6  59

Duration  between  bearing  down  efforts  (sec)
Mode  of  delivery

Forceps/Vacuum  73.7  73.1  16.6  28  0.53  NS
Spontaneous 70.3  66.6  23.7  31
All  patients  71.9  70.4  20.3  59

Mean  value  of  the  peak  pressure  (cmH2O)
Mode  of  delivery

Forceps/Vacuum  60.6  53.4  23.5  28  0.95  NS
Spontaneous  61.3  53.2  24.2  31
All  patients  60.7  53.3  23.6  59

Mean  value  of  the  surface  area  under  the  pressure  curve  (cmH2O/s)
Mode  of  delivery

Forceps/Vacuum  36702.9  29674.1  23977.4  28  0.073  NS
Spontaneous  29452.9  20431.8  28049.0  31
All  patients  32677.9  22224.3  26058.3  59

NS: non-significant difference; ** highly significant.
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Figure 3. Top: scatterplot showing the correlation between sur-
face area under the pressure curve recorded during bearing down
efforts (mean values) and the baby’s weight in each of the 59 nulli-
parae women. Bottom: scatterplot showing the correlation between
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ferent  from  intrauterine  pressures?  We  cannot  answer  to
eak pressures recorded during bearing down efforts (mean values)
nd baby’s weight in each of the 59 nulliparae women.

equire  surgery.  Approximately  30%  of  the  operations  per-
ormed  are  re-operations  [1].  Urinary  incontinence  is  the
ost  prevalent  pelvic  floor  dysfunction  linked  to  birth  and

s  responsible  for  16  billion  dollars  annual  expense  [2—4].
Among  established  risk  factors  for  developping  uri-

ary/fecal  incontinence,  pregnancy,  parity  and  obstetrical
actors  are  considered  as  important  etiological  factors.  Most
amage  of  the  pelvic  floor  obviously  occurs  during  first  deliv-
ry.  Objective  findings  have  demonstrated  that  pudendal
erve  ‘‘stretch’’  damages,  direct  ‘‘crushing’’  of  neuromus-
ular  junctions,  tears  of  anchoring  tissues  of  pelvic  floor
tructures  can  be  found  after  vaginal  deliveries  considered
s‘‘normal’’deliveries  [5].

Considering  these  facts,  we  have  to  appreciate  pelvic
oor  trauma  as  a  reality,  not  as  a  myth.  Stress  urinary  incon-
inence  is  observed  in  20  to  34%  of  women  after  vaginal
elivery  [6,7], persists  in  postpartum  period  in  29%  of  women
n  whom  it  appeared  during  pregnancy  and  presents  de  novo
n  16%  of  pregnancy-continent  women  [8].

Fecal  incontinence  is  seen  in  4  to  7%  of  primiparous
omen,  and  transanal  ultrasonography  demonstrates  occult
nal  sphincter  lesions  in  35%  of  primiparas  [9].

Trauma  to  pelvic  floor  musculature,  with  avulsion  of
he  pubovisceral  muscle  from  the  pelvic  sidewall,  seems  to
ccur  in  15  to  30%  of  vaginally  parous  women  and  is  associ-
ted  with  pelvic  organ  prolapse  [10,11].

Effective  prevention  of  pelvic  floor  trauma  is  to-day
mpossible,  even  if  we  know  that  vaginal  delivery  is

ssociated  with  an  increased  frequency  of  stress  urinary
ncontinence  and  fecal  urgency/gas  incontinence  when  com-
ared  with  cesarean  section  10  years  after  delivery  [12]..
S.  Meyer  et  al.

On the  other  hand,  it  is  well-known  that  doing  system-
tically  to  each  pregnant  woman  an  elective  caesarean
ection  for  avoiding  pelvic  floor  problems  would  represent
n  unnecessary  overtreatment  in  about  89%  of  the  cases,
pidemiologic  study,  carried  on  the  lifetime  risk  of  under-
oing  a  single  operation  for  POP  and  UI,  having  estimated  it
o  be  only  11.1%  [13].

Until  now,  only  studies  using  intrauterine  pressures
ecording  have  been  carried  on  during  delivery.

Schatz,  in  the  1880s,  was  the  first  person  to  describe
irect  intrauterine  pressure  measurements  during  labour.
ince  this  period,  few  studies  have  been  published.  Allmann
t  al.,  in  1996,  described  the  temporal  relationship  between
ntrauterine  pressure  and  head-to-cervix  forces  in  labour
sing  an  intrauterine  pressure  catheter  [14,15].

More  recently,  Bumischi  et  al.,  measuring  also  intrauter-
ne  pressure  using  a  sensor-tip  catheter  inserted  into  the
terine  cavity,  found  increasing  pressures  amplitudes  of
5  mmHg  in  women  bearing  with  spontaneous  or  enhanced
ontractions  and  of  99  mmHg  in  women  bearing  down  with
alsalva  efforts,  the  basic  intrauterine  pressure  being  of
5  mmHg.  They  conclude  that  women  in  labor  increase  their
ntrauterine  basal  pressure  62%  by  actively  pushing  with  a
ontraction,  but  also  that  this  increase  show  great  variation
hen  compared  from  one  women  to  another,  with  a  range
arying  from  0  to  192%  [16]. The  same  team  also  found  tran-
ient  increases  of  their  expulsive  forces  (always  reflected
y  intrauterine  pressure)  by  86%  of  their  baseline  contrac-
ion  when  using  valsalva  and  fundal  pressure  simultaneously
17], and  still  greater  when  a  McRoberts  manoeuver  (legs
yperflexed  by  135◦) was  used  (Valsalva  in  McRoberts’  posi-
ion  increased  the  the  amplitude  from  103  (88—118)  mm  Hg
o  129  (114—144)  mm  Hg)  [18].

Amarenco  et  al.  did  a similar  work  in  13  nulliparae
omen:  measuring  intravesical  and  intrauterine  pressures,

hey  found  similar  increases  of  intrauterine  pressures
f  50  ±  20  mmHg  with  increases  of  intravesical  pressures
eaching  31  ±  6  mmHg,  correlating  with  similar  increase  of
lectric  activity  of  intercostal  muscle  [19].

Intrauterine  pressures  recordings  may  not  be  represen-
ative  of  intrapelvic  pressures,  are  invasive  and  from  this
act  cannot  be  applicable  for  routine  assessment  in  deliv-
ry  room.  It  was  the  reason  we  choose  intrarectal  pressure
ecordings.  Furthermore,  up  to  now,  we  were  unable  to  find
imilar  research  involving  intra-vaginal  or  intrarectal  con-
inuous  pressure  recordings  during  stage  I and/or  stage  II  of
aginal  delivery.

Our  intrarectal  pressures  measurements  recorded  during
hase  II  of  labor  showed  similar  values  as  intrauterine  pres-
ure  increases  measurements  by  Bumischi  et  al.:  the  mean
alues  of  the  highests  ‘‘bearing  peak’’  pressure  recorded
n  the  rectum  are  about  60  cm  ±  24  cmH2O  but  with  a  high
ange  of  variations  when  compared  from  one  woman  to
nother,  going  up  to  values  as  high  as  140  cmH2O.

The  criticisms  we  could  bring  to  this  study  could  be  the
ollowings:

we  considered  the  pressure  parameters  measured  by  the
microsystem  as  intrapelvic  floor  pressures:  are  they  dif-
this  question  as  we  avoided  a  simultaneous  recording  of
intrauterine  pressures  with  insertion  of  a  second  microsys-
tem  into  the  uterine  cavity,  thus  for  avoiding  eventual



d  ph

D

T
c

s
3

A

S
f
j

R

[

[

[

[

[

Continuous  recording  intrarectal  pressures  during  the  secon

trauma  to  the  baby  and  for  avoiding  a  too  much  important
invasiveness  for  the  mother.  Furthermore,  the  software
has  integrated  all  pressure  measurements,  which  means
events  having  different  origin  are  added  to  those  that  are
due  to  bearing  efforts  during  contraction:  these  pressures
phenomenon  (most  part  of  the  time:  one  or  two  couhing
episodes  or  small  crying  of  the  bearing  mother  between
bearing  efforts  or  in  two  cases:  vomiting  efforts)  can  be
detected  on  the  pressure  curve  and  are  rare,  of  weak
amplitude  and  of  short  duration  and  cannot  modify  the
pressure  parameters  recorded;

• the  rectal  pressures  are  measured  placing  the  microsys-
tem  at  about  9  to  10  cm  of  the  anal  margin:  but  with  the
movement  of  the  head  during  bearing  efforts,  the  sensor,
located  at  the  tip  of  the  microsystem,  is  moving  into  the
rectal  cavity  and  consequently  measure  the  pressure  at
different  levels  into  the  rectal  cavity;  but  the  microsys-
tem  stays  always  in  the  rectal  cavity,  i.e.  into  the  pelvic
cavity;

• rectal  fullness  was  not  considered  in  our  measurements,
because  some  women  had  enema  some  others:  no  enema
(most  part  of  the  women  had  no  enema).  .  . but  no  delivery
occurs  with  a  great  emission  of  stools  on  the  perineum.  .  .

as  noted  on  the  delivery  file.  Furthermore,  we  thought
that  the  pressure  of  the  baby’s  head  is  so  important  that
the  soft  mass  of  the  residual  stools  into  the  rectum  at
this  moment  cannot  represent  a  barrier  strong  enough
for  enhancing  modifications  of  the  pressure  parameters
recorded;

• test-retests  fiability  measurements  were  done  in  a  small
population  of  women  investigated  for  urinary  inconti-
nence:  two  simultaneous  pressure  measurements  were
realised  during  conventional  cystometric  measurements,
one  with  the  microsystem  another  with  a  conventional
water-filled  catheter.  Both  catheters  were  of  course  intro-
duced  into  the  rectum  in  women  without  pre-examination
preparation  with  an  enema.  The  correlations  between
these  two  pressures  recordings  were  excellent  and  largely
significant  (R:  0.9).

A  multitude  of  factors  and  structures  are  involved  in
the  second  phase  of  labor:  the  myometrium,  cervix,  pla-
centa  and  the  fetus  must  act  in  concert  to  assure  successful
delivery,  but  we  do  know  that  achievement  of  a  ‘‘perfect’’
contractile  force  is  not  the  sole  factor:  successful  delivery  is
also  impacted  by  subtle  differences  in  pelvic  shape  or  size,
who  are  different  in  each  woman.

The  conclusion  of  this  study  was  that  parameters  of
biomechanical  pressures  recorded  into  the  rectum  during
second  phase  of  labor  showed  important  variations  from  one
women  to  another  and  had  no  significant  correlations  with
obstetricals  parameters,  explaining  why  these  latter  have
poor  predicitive  value  of  further  pelvic  floor  problems.  This
study  could  also  be  useful  in  the  future  for  obstetricians
involved  in  medicolegal  problems  with  women  suffering
from  after-birth  pelvic  floor  problems.

The  next  step  of  this  original  clinical  research  will  assess

the  correlations  between  these  two  pressure  parameters
and  the  pelvic  floor  complaints,  assessed  with  specific  ICS
questionnaires  fulfilled  one  year  after  their  delivery  in  this
population  of  women.
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