Painless Labor
A
Brief Overview
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HIstory/

Original Sin

God punished Eve: “In sorrow thou shalt bring forth children.”
Genesis 3:16

Formed the basis of to pain relief.in labor.

Lady Euframe MacAlyane of Edinburgh, Scotland: at the

Stake because asking for labor analgesia.:
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HIstory/

. Simpson argued
persuasively that™ sorrow™ was improperly translated.

and Queen Victoria

Archbishop of Canterbury's (leader of

the Anglican/Episcopal Church) daughter received
chloroform for labor pains. He refused to criticize.
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[HIStor)/

, used spinal anesthesia for
childbirth for the first time
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The Anatomy
and

Physiology of Labor Pain
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STAGES OF LABOR

I Erom onset off regular uterine
contractions to full dilation of: Stage 1

initial (latent) phase active phase

Cervix.

.. Erom full cervical dilation to
delivery. off the fetus.

. From delivery of the fetus to
delivery of the placenta.
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First Stage of Labor

= Onset of
contractions until
cervix fully dilated.

s Uterine
contractions
sensed in abdomen
and back

= Nerve fibers go
from uterus to the
spinal cord (T10-
L1).

Ti0
T11
T12

L1
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Second Stage of Labor

s Baby begins to
descend into
vagina

s Distention of
vagina and rectal
pressure

transmitted via
paired "pudendal

nerves” into the

spinal column in
the scrum.
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Pain intensiy: l: - -

Mild Moderate Severe

Early first stage Late first stage
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Pain intensity: E - -

Moderate Severe

=

Early second stage Delivery
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Segmental epidural T10-L1

Lumbar sympathetic block

Low caudal
or true saddle block

Paracervical block

Pudendal block

Paravertebral
blocks T10-L1




REAL WONMAN REAL PALN
Global year agalinst pain In Woman

USNews
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It was more properly “labor™, “toil”, or “physical exertion™.
Noted that God had permitted Adam to sleep when the rib
was harvested to create women. Thus, clearly
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COMES from oUter covering off abdominal
Viscera Which are inhervated by, autonomic NerVous
fibres;, pain'is due to distension or muscular contraction
Off @l VIscera

It IS typically: vague:, dull and nauseating;, percieved in
areas; corresponding torembryenic dermatome origin

comes from parietal peritoneum which are
INNErvated By, Somatic NERVOUS; fibres pain is due to
IFrtation from Inflammation',infection:, chemical

It 1s typically: sharp and well localisea

IS pain percived distant from its source
and result from convergence of nerve fibres at spinal
cord
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Abortion: Inevitable;
INCOMpPIELE Or SEPLIC
abONtioNS

Vesicularmoleswhen
expulsion stants:
ECLOPIC pregnancy: pain
precedes bleeding.

Laterpregnancy.

Braxton-Hicks Contraction
Round Ligament-Pain
Pressurersymptoms
Cholestasis ofipregnancy.
Placental abruption
Placenta percreta

AcUte Eatty LLiver:
Pre-eclampsial, HELLEP

Spontaneous rupture of:
thelliver

Uterine rupture
Cherieamnionitis

Acute Polyhydramnios
[Labor(Clerm , Preterm)

u

CAUSES OrF ASDONMINAL H,—\fl\J DURING PREGNANCY
(A) Pragnancy fzlatzd
Paln:

Eanlypregnancy.

(2)Counditlons Assuclziadd

‘-’w'ﬂ-l _,UJ"E:‘QI_IEJIJS‘_/ c Gastrointestinal
o  Acute appendicitis
. o  Peptic ulcer
RUptUre off rectus iabdominus o  Gastroenteritis
muscle o  Hepatitis
. o Inflammatory Bowel Complication
Jiorsioniofi the pregnant uterus (Crohn’s &Uicerative Colitis )

Bowel obstruction
Bowel perforation
Herniation

Meckel diverticulitis
Toxic megacolon

Acute trinary retention due'to 3
o
©)
o
o Pancreatic pseudocyst
H
O
o
©,

retreverntedigravid uterus

MusculeSkeletal %Publc Symphysis
pain-sacroiliac — back pain.)

Red degeneration ofimyoma
Jjorsionrof; pedunculatedimyoma
Acute Hepatitis

@varian cyst rupture .
Ad | torsi Acute Cholecystitis
J=ARtorsion Acute pancreatitis

o

o Genitourinary
o  Ureteral calculus
o  Acute pyelonephritis
o Acute cystitis
o Rupture of renal pelvis
o  Ureteral obstruction
o Vascular
o  Superior mesenteric artery syndrome

o  Thrombosis/infarction - Specifically
mesenteric venous thrombosis

o Ruptured visceral artery aneurysm

epatoBliary
Biliary Stones

. Respiratory
o  Pneumonia
. Other

o Intraperitoneal hemorrhage
Splenic rupture

Abdominal trauma

Acute intermittent porphyria
Diabetic ketoacidosis
Sickle cell disease

o O O O O
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cholestatic

jaundice of

pregnancy

acute fattyliver
prececampsia
rectus sheath

hematoma

rupture uterus

tortion of
pregnant
uterus

pressure
sympyoms

Braxton Hicks
contraction

/|
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acute polyhydramnios

chorioamnionitia

placental abruption

degeneraring

/_fibroid

Torsion of

pedunculated myoma

round ligament
pain
acute retention of

urine due to RVF
complicated

ovarian cyst

pubis pain adnexal
tortion

abortion-ectopic-mole

labor.preterm-term,




Braxton Hicks contractions

They are sporadic uterine contractions that actually: start
at about 6 weeks, although;women won't be able to feel
them that early.

they probably won't start te notice them: until'sometime
after midpregnancy,

if-they: notice them at all (some women don't). They: get
their name from John| Braxton Hicks, an English doctor who
first described them in 1872.

AS pregnancy. progresses, Braxton Hicks contractions tend
to come somewhat more often, but they remain
infreguent, irregular, and essentially: painless. Sometimes,
though, Braxton Hicks are hard to distinguish from early.
signs of preterm labor:

By  the time within weeks of labor, these contractions may
get more intense and more freqguent, and cause some
discomfort.

Unlike the earlier painless and sporadic Braxton Hicks
contractions that caused no obvious cervical change, these
may help cervix “ripen”: gradually soften and efface, and
maybe even _begln to d)ll)aejtg;@ e oL e s

This period is sometimes referred to as "pre-labor."



Delivery.

Base deliverny deCISIoNS on eBStELHCINAICatIoNS

ihe mode of delivery tsed shouldialserberdecided based on
ebStetrcIndications:

[ continUation of: the pregnancy, Is expected torlead tormaternal
morbidity,ormortality, deliveryiisiindicated:

[iimprevement of the maternal condition Cannot be'expected
Withrdelivery, treat the patient with the fietus in  utero

line proph%/lactic effiect ofi tocolyHicsS remalns UNProven in these
patients. i used; tocolytics should be administered With care

[fpretermi deliveryiis ikely; gIuCocoRtiCoIds can be administered
Lo the mother to decrease the rskioffneonatal' complications:

Avoid glucoecorticoids iffthe mether IS at SereUS HsK for
significant Infection
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The evaluation ofi all pregnant women with abdominal discomfort must always
include uterine contractions as an etiology.

Pain from labor: is generally intermittent, occurring at decreasing intervals. However,
tetanic uterine contractions; often  evidence of utering irrtability,"may‘produce
sustained pain.

AR accurate estimation of:gestational age s crucial to distinguish the normal labor
anticipated in'a term pregnancy. from preterm 1abor.

Preterm contractions are contractions that are painful andoccur: by: definition before
37, weeks ofigestationallage; preterm: labor is'defined as preterm contractions with
associated cervical change:

\When contractions are suspected as a cause ofi abdominal pain, arcervical
examination should be performed to evaluate the cervix for: dilation, effacement, and
I possible the station of the presenting part.

A digital cervical examination should not be performedin the face of vaginal
bleedingif' placenta previa has not been ruled out

Patientsiwho are'at less than 37 weeks: gestation with suspected preterm: rupture of:
membranes should have a sterile speculum examination performed to confinm
membrane rupture and to visually:assess cenvical dilation;, because digital
examinations may.increase the risk offascending Infection.

While the majority of preterm labor: is idiopathic, the clinician should remember that
there are many. conditions that may. cause preterm uterine contractions and preterm
labor;, including placental abruption, chorioamnionitis, trauma, appendicitis, and
pgelonephritis or other infection. Rapid evaluation is essential as tocolysis or other
obstetric interventions may be indicated depending on gestational age
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False labour pain

(" Late Braxton Hicks contractions )

Irregular,
NOt progressively increasing

Not associated with bulging of; forebag of Water: or
dilatation ofi the Cervix.

Respond'to anlgesics

Cause wWomen confusion as to: Whether or not they
Were goingl interactual labor.

Tihey are thought to be part of the process of;
effacement, the thinning and dilation ofi the cervix
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Round Ligament Pain

with advancing gestational'age as the uterine size
INCreases.

herretnaiigaments, founa en thehigntanaient SIdES Of;
tHe uterus; at E:Jc'm Orthe ,)Lulr* PONE AN NElp:; SUPPOKT

e ,)I,JC:‘IH-'I'E Ol the Utertsin tierapdominal cavity:
NESeligamentsienaurercontinial stretcningand are a
COMMONISeUrCEr ol Palnin tieNatters part Ol pregnancy.

Pain), eitherarshanprspasm o dullfacheteepiiiglile)ifs = ]g[e
may. be described as a stretching or pulling sensation,
[SHEIF ORIGNE; B SOMELIMESIPOLN, SIAES Off the IOWET:
zleje[e)nnleln), often described as “round ligament pain’;
however: the exact erigin of this pain many. vary. from
patient to patient.

This paini may. be relieved by heat or acetaminephen,

It 1s a benign and usually self=limiting occurrence that
commonly: causes discomfort in the second trimester
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DEFINITION OF LABOUR

LABOUR can be defined as spontaneous
painful  uterine contractions associated
with the effacement and dilatation ofi the
cervix and the descent of the presenting
part
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CONSEQUENCES OF PAIN'IN
LABOUR

Paini IS a noxious'and unpleasant stimulus—produces
fiear and anxiety.

Unrelieved stress in labour produces increased plasma
cortisel and catecholamine concentrations.

l'eads to reduction; in’ utero-placental blood flow.

Effective pain relieff reduces plasma nor-adrenaling,
Prevents the rise during first & second stage of labour.

Prevents metabolic acidesis by reducing the rate ofi rise
of lactate and pyruvate.

Decreases matermnal O consumption by 14%:.
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WHY PAIN OCCURS DURING
LABOUR?

First stage pain is due to uterine
contractions causing stretching, tearing
and possibly ISchaemia of the uterus and
dilatation of the cervix.

Second stage pain Is caused by distension
off pelvic structures and perineum
following descent of the presenting parit.
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Potential adverse effects of pain on

FlaA FAAFI 1~

) + ‘
work, anxiety etc.

>

Hyperventilation Release of cortisol
and catecholamines

y:}wmm\ / \\«

Left shift in O, Metabolic Uterine Lipolysis Hyperglycaem
dissociation acidosis vasoconstriction
curve
Free fatty

Placental flow 4 acids ¢

Placental exchange ¥

00 e 0 0 (R - - - - - - o - wy  af e -

Fatal free fatty Fetal hyperglycas
acids 4 +

hypoxia

Fetal metabolic
acidosis

W FIGURE 1.2—Potential adverse effects of pain on the fetus
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METHODS OF PAIN RELIEF

IN LABOR




NON-FPFHARMACOCLOGICAL METHODS

RIHARMACOLOGICAL WMETHODS
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ADVANTAGES—Drugs administered may.
Cross the placenta and depress the fetus.

Any. method that averds or restricts thelr: use
GESEerVes attention.
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AROMA TIHERAPY

AUDIO ANVALGESIA

WATER BIRTI

WATER BATIHS
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It is not just a birthing method but a
A psycho prophylaxis in labor.

based on the

self-hypnosis or receive.assistance from a
hypnotherapist.

training sessions are required.

Many methods are based on the work of Grantly Dick-
Read, MD,
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Generally two local points and two distal points on the arms
or on the legs are selected.

Begin Acupuncture 4 weeks before the expected time of
delivery.

Needles are placed once a week using the specific points.

PC 6 (Neiguan), Du.20,Du.2,Du6, GB.2
He.7(shenmen)
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Beneficial in patients with moderate to severe
contraction pains in an otherwise reasonably

normal labor.

Very popular in Europe:

Easy to apply, non-toxic and frequently effective.
4 electrodes are placed one on either side of'the
spine In the lower thoracic region (1 10) and one
on either side of the spine in the sacral area.

The patient may control up to 3 levels of intensity
of stimuli, and she can switch it off if she wishes.
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POSITION OF TENS ELECTRODES

Mechanism of action:

InRIbits transmitter
release along pain
pathway: by: stimulating

the myelinated AP’ fibres

of  the spinal' nerve roots
T10-L1 & S2-4.

Neuronal release of;
Endoerphins in to' the CSE
may. result in a feeling of
well being as well'as
analgesia.
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DECOMPRESSION SUIT

A rigid: shell orlight cage covered
With polythene was sealed
over. lower chest,abdomen
and thighs:

Electrically: operated suction
device-Generates a negative
pressure of: 20-159 mm Hg
Inside the shell.

[DiSadvantages:

EquiBment IS expensive’ &
CUMDErseme.

Iihe electric motor. used to
generate the'suction' Is NeIsy.
Shell'limits the fetal
MONItering.

Mother has to be in supine
position.
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PHARMACOLOGICAL METHODS
1 Regional Analgesia

SPINAL ANALGESIA
EPIDURAL ANALGESIA
COMBIND SPINAL EPIDURAL
CAUDAIS

PUDENDA

PARACERVICAILL

1 Systemic Analgesia

intra Venous Am"llg, Sl



Isofiurane: (F0/2%)
Enflurane  (0/2%)
Desfiurane (0/2%)

LIMITED USE
Drowsiness ,Unpleasant smell, High cost,
Accidental overdose
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INHALATIONAL ANALGESIA

N>50 doees not interfere withr uterine contractions.
Noseffiect oni fetus too.
Premixed nitrous oxide &oxyden.
N>0'50% and O, 50%.

ENTONOX-=-cylinders withia capacity of: 500
are available.
Inhalation should begin 45 seconds before the
onset off pain.

If the patient holds her mask -it will fall
from her hand, should unconsciousness
supervene . (safety factor)
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ORIOIDS

PETHIDINE (MEPERIDIN)
FENTANYL

SUEENTANIL
REMIFENTANIL
MORPHINE
PENTAZOCINE
NALBUPHINE

TRAMADOL

SEDATIVE-TRANQUILIZER

BENZODIAZPINES
BARBITURATE
KETAMINE
PROMETHAZINE
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Ketamine 0.5 to 1 mg/kg evenry S min
Remifentanil 0.4 g /kg leckout 1 min

Promethazine 25-50rmg
Iiramadol 1 mg/kg/Im

Active phase, dilatation 3-4cm,
fully: effacea
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REGIONAL ANALGESIA

A. Sympathetic

Eromi i 6- LL 2.

VIotor: to Upper: uterine segment Via splanchnic nerves & coeliac,
dOrtIC, renall &hypoegastric plexuses and then to great cervical
ganglion off Frankenhauser.

B. Visceral afferent
T11-L1
Sensory. from uterus
Block of these eases pain of: first stage of labour.

C. Visceral afferent & efferent Parasympathetic
Sensory. and Motor to' cervix
Innibitory to uterus
S2,3,4.
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PARACERVICAL BLOCK

Usually: performed by obstetrician

Blocks the visceral afferent nerve fibres that pass
through the paracervical'ganglion ofi Erankenhauser

Gives good analgesia without motor blockade
Does not block the progress of labour
Disadvantages:

[DOEs not provide perineal’analgesia

High incidence of: fetal bradycardia-due to high: levels of;
local anesthetic entering the uterine artery and reaching

the fetus
lrauma to fetal scalp or maternal vagina.
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PUDENTAL NERVE BLOCK

Jsually performed by obstetrician

ProVIAdeS good analgesia for somatic perineal
pain; N the second stage of Iabour.

Disadvantages:
Jirauma to: mother & fetus

Accidental intravascularinjection into the
adjacent pudental vessels

Vaginal & ischiorectal haematoma
Retropsoal & subgluteal abscess.
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Cocaine Niemann 1860
Benzocaine SalkowskKi 1895
Procaine Einhorn 1904
Dibucaine Meischer: 1925
Jetracaine Eisler 1928
Lidecaine llofgren 1943
Chloroprocaine | Marks, Rubin: | 1949
VMepivacaine Ekenstam 1956

Ekenstam 1957

Sandberg 1989
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Bupivacaine (7575 citations)
Ropivacaine (704 citations) v
Levobupivacaine (69 citations)

lless  toxic than bupivacaine

Probabley: as potent as' bupivacaine
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e selected Incluaed 14 stuaies, 1 /mela-
analy/sis, ana 2 systermatic reviews

OUSIENIcs I migntna.
single-aose [N a useful alternative (o parenteral or.
eplaural analgesia 1or: appropriately selectea patients.

A compination orZ.5 mag or:oupvacalne, 25 ug or ftentanyl,
ana 250 ug of morphine mtrathiecally usually: proyvides 4
4 hour palniess winaow.

Jodl (S asle o8N Alela s



The Cochrane Library.
Date review complerea.
Numper: or:trials Incltaea.;

Control group. various non-eplaural analgesic
/nLerventions

Maln outcomes;
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IDENTIFICATION OF EPIDURAL
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Catheter ——=r

Epidural ——
space  [[]

Placement or-eplaural catierer

[est aose 3mi orfiaocaine 1.5% with aarenaline (7)

Initial loaaing aose. 10mi of-Buprvacaine 0.25% or liaocalne
1% and fentanyl 50 ug..
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Start the I1nrsion
ds 500/1.as adequate
anestnesials achrevea.

Initial iniusion rates are - bupivacalne 0.25% &-
12 mi/hror lidocaine 0.5% 10-15 mil/nr.
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CAUSES OF NEGATIVE PRESSURE
IN EPIDURAL SPACE

Negative pressure exists in only: 80% of;
Patients.

Possible causes
Dimpling of dura by needle.

Tiransfer off negative pressure from: thorax
Via paravertebral spaces.

Eull flexion of back.
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Does Epiaural Analgéesia Increase the
Inciaence or Cesaréarn Section?

Does Epiaural analgesia prolong 1abor: 7

American Journal of Obstetrics and Gynecology 171(5), 1994, 1398

Anesthesiology 80(6), 1201-1208, 1994

American Journal of Obstetrics and Gynecology
185(1), 2001, 182-134 Jodl (S asle o8N Alela s



FETAL EFFECTS

Indirectly’ by: changes in' uterine blood flow.
Effect exerted directly by local anesthetic drugs
Changes In uterine contractility

Epidural blockade-produces fall in fetal oxygenation=-if
nypotension is allowed to develop

[ MAP remains<70mmHg for more than 3 hrs-neonatal
neuro — behaviour will be impaired.
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CONTRAINDICATIONS

A.ABSOLUTE

Maternal refusal

Coagulation diserders

|'ocal sepsis

Patient on anti-coagulant therapy.
B.RELATIVE

Shock

Hypovoelaemia

Neurological disease

Previous spine surgery.

Difficult-anatomy
C.MISCELLANEQOUS

Inexperienced anesthetist

Inadequate supervision, facilities, apparatus and personnel

Very obese patients

Allergies to local anesthetic drugs
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[mmealate

HyporLension

Urinary. retention

Local anesthetic-induced conviulsions
Local anesthetic-induced cardiac arrest
Delayed.

Postaural puncture heaadache

[ransient backache

EpIaural-apscess or Imeningis
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S mil-or0.125% Bupivacalne

smil.or-0,125% Buplvacalne +
o0 ug of Fentanyl.

0.125% Buplvacalne +2 g /mi Fentanyl
ar therate or-10mi/h

sml/smin PR.I\N-3 ties
for breaking trrougl paln upon. patient request
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RECENT ADVANCES IN LABOR
ANALGESIA

1 PATIENT CONTROLLED ANALGESIA

[T

EIDURALL(FCEA)
INTTRAVENOUS (HEA)

1 COMBINED SPINAL EPIDURAL (CSE)
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Aavaniages.

AvIlity to.minimize.arig.aosage

=IEXIBINITY ana benents or Self-aaministration

Reauced aemana on professional tme
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0,0625%, Bupivacalne +entanyl 2 (g /ml

Demana aoses: 3mil., LLockout Interval 6. /min

Backgrouna - niusion 6.min

sml/smin P.R.\N 3 times
for breaxing trougli paln upon. patient request
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0,125% Bupivacalne with: 1.400,000
EpINeprine - RPIus Fentanyil 2 g /il

2mil-bolus/10min lockout Interval.
Smil.polts/ASmin JocKouL Interval
4ml bolts/20min lockouL Intervar
61l bolus/30min Iockout Interval.
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Needle through “Needle” “Back " eye”

E

Needle through: “INeedle™ techniqgue is the best
Can be placea in lateral or Siting. posiion
Walking Epiaural possible
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COMEINED
SPINAL-EPIDURAL

Dwra
¥

|\ Spiwl Epidwal /|
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Rapla onser oranalgesia

IRellable; Tewer Tallea.or patchy, B/0cKs
Effective sacral - analgesia ln aavancea labor:
L.ES5./MoLoI BIOCK

Belter patient satistaction

Alas epravraljocallzation i alificull BACKS
r=aster cervical ariation In early, nulliparas
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PROTOCOLS
AND
COCKTAILS
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PCEA. 20mil' BUP 0,125% + fentany/
2Imeg/mi, then 6. mil/Ar Insion, 6l eoIus,
15min 1ocKouL

CSE: 2.5mg BUP + fentanyl 25mcqg

No [est aose, start PCEA
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PCEA. 0.0625% + 2 mecg/mifentanyl. 1smiir
pasal. niusion, Smipoius, 10min]O0cKoulL,
sOmil/nr-max. 11-patent requires manual
rebolusing they:crange.to. 0.11% BUP

CSE; early labor 25mcqg 1entanyl + (est aose

n Requiarlavorormultip: 15meg rentanyi +
2.5mqg BUP + test aose. Start PCEA
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CSE: 2.5mg BUP + 25mcq fentanyl

N0 [est Gose

[nsion startea.
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rRopivacaine.0.1% + SUF 0.5meg/ml.

s [est aose + 5mil /oadlng aose

u PCEA:. 4ml aoses, 20min lockout

u CEL: 6mil/ar

m Rescue; S5mil i VVAS > 5
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NO epladral-berore .cervical arlataton or4: cm
N epladral in the Secorna stage

IV hyaration befere/auring eplaural
pupIvacaine 0.0625% = fentanyl Zug/mil

/nrusion rate 8~15 mi/hr-Z Inial loaalng 5~10
1l

Essentially nurse-control analgesia
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\van Gessel er al. aemonstrated tiat or
aural punctures were . perionmead
11741 assuimea.

Broaabent er al, Germonstraltea n. a group of
EeXPENENICEn. anestinesIoleqIsts hat Wiien
ey believea they-were ar L3-L.4, In or
€ cases e space was
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Concentration Dose Onset Duration

(%) (mg*segment-1) (min) i)
Chloroprocaine 2-3 45 5-15 30-90
Lidocaine 1-2 25 5-15 60-120
Bupivacaine  0.25-0.75 7 10-20 120-140
Ropivacaine 0.25-.75 9 10-15 120-160
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Limitations

OTs
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COMPLICATIONS

A.MATERNAL

Needle or catheter-insertion
Wrong place
Penetrates blood vessels,dura, neural tissue.
Broken catheter.
Injection
Sub-arachnoid
Intravascular
Adverse reaction to local anesthetics
Neural blockade
Hypotension
Motor blockade
Bladder dysfunction
Shivering.
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COMPLICATIONS.........

Inadequate Anaesthesia
Jiotal failure
Partial failure
Progress of labour
Prolongs labour
Increased instrumental deliveries.
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MATERNAL COMPLICATIONS

A. BLOODY TAP:
Epidural Venous plexuses are distended during pregnancy-.
Accidental intravenoeus Injection Causes—
Hypotension
Convulsions
UnRCoNSCIOUSHESS.
B. DURAL PUNCTURE:
Incidence-13% (in the hands of inexperienced anesthetist)
Seguelae of dural puncture
PDPH
Sub-dural or extradural haematoma
Jiotal'spinal block.
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Delayed Complications

NEUROLOGICAL
Injury to peripheralnerves

Femoral & common peroneal nerve

HEADACHE- Post-dural puncture headache
(PDPH).
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Newer drugs for epidural:
Sufentanil---- petent opioid

llevobupivacaine—Iless motor blockade
Ropivacaine--—-—- less motor blockade
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Increased maternal comfort
Improved neonatal outcome

Ability to walk & change positions in bed are
supporting reasons for walking epidurals.

Using micro catheters--- 28 G.
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IimlRepivacaine 0:2%

6ml/h Ropivacaine 0.1% plus Fentanyl 2 ug /ml
Demand dose off 5ml, lockout interval 10min
Maximum 31ml
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w.rippenspreizer.de

MiNUTes OF THRILL
SECONDS OF 7ERROR!

WiSDOM  OF ANESTHESIA
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Does Epidural Analgesia Increase the
Incidence of Cesarean Section?

American Journal of Obstetrics and Gynecology 171(5), 1994, 1398

Does Early Administration of Epidural Analgesia
Affect Obstetric Outcome in Nulliparous Women
Who Are in Spontaneous Labor?

Anesthesiology 80(6), 1201-1208, 1994

Does epidural analgesia prolong labor and
Increase risk of cesarean delivery?

American Journal of Obstetrics and Gynecology
185(1), 2001, 182-134
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0.25% BUP

Epidural initiated: 8 ml|

0.125% BUP

5

PECA: 4 ml basal, 4 ml bolus,
Lockout 20 min, 16 ml/hr max

2

CIEA: 12 ml/hr infusion
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