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Papers already published report that in the normal mammals so far
examined (man, dog and rat, both sexes) oxytocin dilates a number of
vascular beds (Lloyd, 1959a, b; Lloyd & Pickford, 1961; see Haigh,
Kitchin & Pickford, 1963). This dilator effect is converted to a constrictor
one following chemical blockage of ganglia or peripheral sympathetic
nerves, after surgical sympathectomy of the part, and after administration of reserpine. The same change is also induced by subcutaneous or
intravenous administration of oestrogens, or when the animal (rat) is in
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Objective To investigate whether there is a difference

Results There was a significant difference in occurrence of ST

in occurrence of electrocardiogram changes suggestive
of myocardial ischaemia between two different doses of
oxytocin.

depressions associated with oxytocin administration, 4 (7.7%)
with 5 and 11 (21.6%) with 10 units, P < 0.05. The absolute risk
reduction was 13.9% (95% confidence interval, 0.5–27.3).
Decrease of mean MAP from baseline to 2 minutes differed, being
9 mmHg in the 5 unit group and 17 mmHg in the 10 unit group
(P < 0.01). The increase in mean HR did not differ. Troponin I
levels were increased in four subjects (3.9%). There were no
differences in occurrence of symptoms, Troponin I levels, or
estimated blood loss.

Design Double-blind randomised controlled trial
Setting University hospital in Sweden.
Population A total of 103 healthy women undergoing elective

caesarean section under spinal anaesthesia.
Methods The participants were randomised to 5 or 10 units of

oxytocin, given as an intravenous bolus. A Holter monitor was
used to record electrocardiograms and non invasive blood
pressure and heart rate (HR) was monitored. A blood sample was

nobody uses 10 U

Conclusion ST depressions were associated with oxytocin

administration significantly more often in subjects receiving
10 units compared with 5 units. Interventions to prevent
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Haemodynamic effects of oxytocin given as i.v. bolus or
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Background. The cardiovascular effects of oxytocin in animal models and women undergoing
Caesarean section include tachycardia, hypotension and decrease in cardiac output. These can be
sufficient to cause significant compromise in high-risk patients. We aimed to find a simple way to
decrease these risks whilst retaining the benefits of oxytocin in decreasing bleeding after delivery.

5 IU over 5 minutes
5 recruited
IU in305ml
quickly
as possible
Method. We
women as
undergoing
elective Caesarean
section. They were randomly
allocated to receive 5 u of oxytocin either as a bolus injection (bolus group) or an infusion over
5 min (infusion group). These women had their heart rate and intra-arterial blood pressure
recorded every 5 s throughout the procedure. The haemodynamic data, along with the estimated
blood loss, were compared between the groups.
Results. Marked cardiovascular changes occurred in the bolus group; the heart rate increased by
17 (10.7) beats min!1 [mean (SD)] compared with 10 (9.7) beats min!1 in the infusion group. The
mean arterial pressure decreased by 27 (7.6) mm Hg in the bolus group compared with 8 (8.7) mm
Hg in the infusion group. There were no differences in the estimated blood loss between the
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time that these women experienced the maximal
reduction
in MAP.
The changes in HR were significantly different in the two
groups. The increase in the bolus group at 30 s could be
expected. It was interesting that it decreased to below
baseline at recovery of MAP. However, the gentler increase
of HR in the infusion group is preferable clinically. It is
reassuring to the anaesthetist who prefers to maintain cardiovascular equipoise that this physiological insult can be
avoided simply by giving the oxytocin over 5 min. The
decrease in MAP of 8 (8.7) mm Hg and the small increase
in HR are certainly clinically preferable.
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Hemodynamic Changes Associated with Spinal Anesthesia
for Cesarean Delivery in Severe Preeclampsia
Robert A. Dyer, F.C.A. (S.A.),* Jenna L. Piercy, F.C.A. (S.A.),† Anthony R. Reed, F.R.C.A.,† Carl J. Lombard, Ph.D.,‡
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Background: Hemodynamic responses to spinal anesthesia
(SA) for cesarean delivery in patients with severe preeclampsia are
poorly understood. This study used a beat-by-beat monitor of cardiac
output (CO) to characterize the response to SA. The hypothesis was
that CO would decrease from baseline values by less than 20%.
Methods: Fifteen patients with severe preeclampsia consented to an observational study. The monitor employed used
pulse wave form analysis to estimate nominal stroke volume.
Calibration was by lithium dilution. CO and systemic vascular
resistance were derived from the measured stroke volume,
heart rate, and mean arterial pressure. In addition, the hemodynamic effects of phenylephrine, the response to delivery and
oxytocin, and hemodynamics during recovery from SA were
recorded. Hemodynamic values were averaged for defined time
intervals before, during, and after SA.
Results: Cardiac output remained stable from induction of SA
until the time of request for analgesia. Mean arterial pressure
and systemic vascular resistance decreased significantly from
the time of adoption of the supine position until the end of
surgery. After oxytocin administration, systemic vascular resistance decreased and heart rate and CO increased. Phenylephrine, 50 !g, increased mean arterial pressure to above target
values and did not significantly change CO. At the time of

delivery in severe preeclampsia was published,1 has spinal anesthesia (SA) been considered an option in this
high-risk group of patients. As recently as 1998, an editorial recommended that epidural anesthesia is preferable to SA for cesarean delivery,2 even if the patient has
not received epidural anesthesia in labor. Many recent
studies suggest that SA is safe in the absence of contraindications to regional anesthesia.3– 6 Some studies have
shown less hypotension and lower vasopressor requirements than during SA in healthy parturients. One investigation found less hypotension during SA in severe preeclamptics than in preterm women in whom fetal
weights were similar.4 This eliminated the possibility
that the more minor degree of hypotension was due to a
lesser degree of aortocaval compression in preeclamptic
patients. Nevertheless, hypotension and placental underperfusion remain a risk,7 and SA may be associated with
more neonatal acidosis than general anesthesia.8
Most studies have used heart rate (HR) and blood
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Oxytocin Requirements at Elective Cesarean Delivery:
A Dose-Finding Study
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ing regimens are arbitrary whereas large doses may pose a
serious risk to the mother. The purpose of this study was to
estimate the minimum effective intravenous bolus dose of
oxytocin (ED90) required for adequate uterine contraction
at elective cesarean in nonlaboring women.
METHODS: A randomized, single-blinded study was under-
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RESULTS:
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2004. The ED90 of oxytocin as determined by logistic
regression model fitted to the data was estimated to be 0.35
IU (95% CI 0.18 – 0.52 IU), with nonparametric estimates of
97.1% (95% CI 84.9 –99.8%) response rate at 0.5 IU, and
100% (95% CI 92.2–100%) at 1.0 IU. The estimated blood
loss was 693 ! 487 mL (mean ! standard deviation).

CONCLUSION: The bolus dose of oxytocin used at elective

effects, including hypotension, nausea, vomiting, chest
pain, headache, flushing, and myocardial ischemia.1,2
For these reasons, the manufacturer’s instructions do not
recommend bolus administration.
A variety of regimens for administration of oxytocin
have been described previously but appear to be empirical.3– 6 Furthermore, the minimum effective dose of
oxytocin at cesarean delivery has not yet been established. The purpose of our study was therefore to estimate the minimum effective dose (ED90) of oxytocin
required to produce adequate uterine contraction at elective cesarean delivery in nonlaboring women.

100%: 1 IU

MATERIALS AND METHODS
After obtaining approval from the Research Ethics
Board at Mount Sinai Hospital, a randomized, singleblinded study was performed with 40 healthy term pregnant women scheduled for elective cesarean delivery.
Patients were recruited between October 1, 2003, and
January 21, 2004, and 20 surgeons were involved in the
study. All patients with conditions that predispose to
uterine atony and postpartum hemorrhage such as placenta previa, multiple gestation, preeclampsia, macrosomia, hydramnios, uterine fibroids, history of uterine
atony and postpartum bleeding, or bleeding diathesis
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for oxytocin administration during cesarean delivery,
and this has led to many different practices in its
administration worldwide.3– 8 These protocols usually
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cesarean delivery (maximum infusion dose 10.3 ! 8.2
mU/min). The minimum effective dose of oxytocin required to produce adequate uterine response in 90% of
women (ED90) was estimated to be 2.99 IU (95% confidence interval 2.32–3.67). The estimated blood loss was
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Oxytocin protocols during cesarean delivery: time to
acknowledge the risk/benefit ratio? L.Tsen & M. Balki
A hormone discovered and synthesized over 50 years
ago, oxytocin is currently used in the majority of births
in developed countries and a growing number of births
in the developing world.1 Commonly employed to
induce or augment the process of labor to effect vaginal
delivery, oxytocin is also used as the first line drug to
restore uterine tone and minimize postpartum blood loss
following cesarean delivery. The purpose of this editorial, which is echoed in the review article by Dyer and
colleagues in this issue of IJOA,2 is to illuminate the
risks associated with large intravenous (i.v.) bolus doses
of oxytocin administered during cesarean delivery and
to advocate an evidenced-based, infusion approach to
dosing.
The administration of oxytocin is associated with significant maternal, fetal, and neonatal adverse events.
Maternal arrhythmias, hypotension, uterine hyperstimulation and hyponatremia,3,4 fetal decreases in oxygen saturation (SaO2) related to contraction frequency,5,6 and
neonatal seizures, hyperbilirubinemia, or retinal hemorrhage7,8 have been reported following oxytocin use. During cesarean delivery, with oxytocin administered

3

groups including the Joint Commission in evaluating
medication safety, recently added oxytocin to the list
of high-alert medications.16 This distinction, which
identifies drugs ‘‘bearing a heightened risk of harm
when used in error’’ that may ‘‘require special safeguards to reduce the risk of error’’, has been applied
to only 11 other specific drugs.16
In an effort to improve patient safety, the cause célèbre of the contemporary medical community, practitioners have questioned the high-dose, non-standardized
oxytocin practices currently in use.17–19 The re-evaluation of oxytocin acknowledges the unpredictable therapeutic index (in which a given dose can result in either
hypertonic contractions or no discernable effect), use
of excessive starting doses, lack of a predetermined,
lock-step protocol that predicates increasing doses on
determination of insufficient lower doses, and practices
that contribute to normalization of deviance (degradation of professional or technical standards based on
individual experience).17–19 Interestingly, this call to
action stops abruptly at the door of the operating room,
despite literature demonstrating that common clinical

3 U loading dose (slow !)
3 minutes assessment
3 U rescue dose
3 total doses (1 loading, 2 rescue)
3 U/L @ 100 ml/h maintenance
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Changes in Blood Pressure and Cardiac Output during
Cesarean Delivery
The Effects of Oxytocin and Carbetocin Compared with Placebo
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ABSTRACT
Background: Little is known about maternal hemodynamics after Cesarean delivery. Uterine contractions may increase
cardiac output. Oxytocin is the first-line treatment for uterine atony, although the eﬀects of the long-acting oxytocin
analogue carbetocin are comparable with that of oxytocin.
The authors analyzed the eﬀects of i.v. oxytocin 5 U, carbetocin 100 µg, and placebo on hemodynamics, uterine tone,
adverse events, and blood loss after Cesarean delivery.
Methods: This was a randomized, double-blinded, placebocontrolled, parallel-group comparison of carbetocin and
oxytocin after elective Cesarean delivery of singletons under
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Abstract
Purpose The primary objective of our study was to
determine the minimum intravenous dose of carbetocin
required to produce adequate uterine contraction in 95%
of women (effective dose [ED]95) undergoing elective

100 µg

carbetocin. It was 110
not possible
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carbetocin due to the even distribution of
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120
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adequate uterine contraction with an acceptable safety proCan J Anesth. 2012;59(8):751–7.
file. Nevertheless, it is possible that doses lower than the
currently recommended 100 lg may prove advantageous
given the theoretical possibility of reducing side effects with
the use of lower doses of carbetocin and based on our findings
of similar efficacy within the dose range of 80-120 lg.
Further studies with doses lower than 80 lg are warranted to
assess the balance of efficacy and side effects, namely,
hypotension. However, our data may not be extrapolated to
other populations, such as women with increased risk for
PPH, including those undergoing CD while in labour.
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Abstract
Purpose The aim of this study was to determine the
intravenous dose of carbetocin required to produce
effective uterine contraction in 95% of women (ED95)
undergoing elective Cesarean delivery under spinal
anesthesia.

80 µg

tone, additional uterotonics were administered as
routine institutional practice. The primary outco
measure was satisfactory uterine tone at two minu
after carbetocin administration, and the second
outcomes were the estimated blood loss, need
additional uterotonic agents within 24 hr, and side effe

100 µg

oss
are
the
oss
uch
nge
ent

the

is considered a standard of practice. Assessment of the
Anesth.;
2013;60(11):1054–60.
estimated blood loss accordingCan
toJthe
change
in hematocrit
lacks validation against a more robust method and is
subject to criticism.
In summary, carbetocin doses of 20-100 lg are similarly
effective in women at low risk for PPH undergoing elective
1059
Cesarean deliveries. The incidence of side effects
associated with these doses, notably hypotension, remains
high and similar across all doses. Further dose-finding
studies, including doses lower than 20 lg, are warranted to
determine efficacy and side effects.
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Abstract
Purpose The purpose of this study was to determine the
intravenous dose of carbetocin required to produce
effective uterine contraction in 90% of females (ED90)
undergoing elective Cesarean delivery (CD) under spinal
anesthesia.

primary outcome was requirement for additio
intraoperative uterotonics. Secondary outcomes w
postoperative requirement for additional uteroton
within 24 hr of delivery, estimated blood loss and s
effects.
Results The ED90 of carbetocin was 14.8 lg (9

246

Can J Anesth; 2014;61(3):242–8.

Table 3 Overall
administration
Side Effect
Hypotension
Hypertension

14.8 µg
(95% CI 13.7 to 15.8)

Bradycardia
Tachycardia
Nausea
Vomiting

Chest pain
Shortness of bre
Headache
Flushing

Values are expre

Fig. 2 Patient allocation sequence and response vs dose of carbetocin
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similar efficac
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Which ?
•

Oxytocin

•

Prostaglandins

•

Ergot alkaloids
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Prostaglandins - side effects
•

Nausea & vomitus

•

Shivering

•

Fever

•

Diarrhoea

Prostaglandins
•

PGE1: misoprostol

•

PGE2: dinoprostone, prostin, sulprostone

•

PGF2𝛼: dinoprost

•

15-Methyl PGF2𝛼: carboprost, hemabate

PGE1: misoprostol
•

Cheap

•

No cooling needed

•

Dose: 400 - 600 (-800) µg

•

Route: vaginal, rectal oral
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CORRESPONDENCE
CORRESPONDENCE
Unexpected tracheal tube blockage
Unexpected
tracheal tube
blockage
from
a semi-dissolved
misoprostol
from a semi-dissolved misoprostol
tablet
tablet
In obstetric patients, difficulty with tracheal intubation
In obstetric
patients,
difficulty with1tracheal
intubation
has
an incidence
of approximately
in 30.1 We
report
has
an
incidence
of
approximately
1
in tablet
30.1 We
report
a case where a sublingual misoprostol
inadvera caseblocked
where athesublingual
tablet
inadvertently
lumen of misoprostol
a tracheal tube
during
intutently blocked
the lumen
of with
a tracheal
tube during
intubation
in a pregnant
patient
an unexpected
difficult
bation in a pregnant patient with an unexpected difficult
airway.
airway.
A 29-year-old, 65 kg, nulliparous woman at term preA 29-year-old,
65 kg,
nulliparous
woman
at term
presented
for an urgent
caesarean
section
for fetal
distress
sented fornon-progressive
an urgent caesarean
section
for fetal
following
labour.
The patient
wasdistress
extrefollowing
non-progressive
The patient
extremely
distressed
and airwaylabour.
assessment
by the was
anaesthemelyresident
distressed
and airway
assessment
the anaesthesia
revealed
adequate
mouth by
opening
and a
sia resident class
revealed
adequate
openingneuraxand a
Mallampati
III airway.
The mouth
patient refused
Mallampati
classso
III general
airway. The
patient refused
ial
anaesthesia,
anaesthesia
with aneuraxrapidial anaesthesia,
sowas
general
anaesthesia
with a rapidsequence
induction
performed
using thiopental,
sucsequence induction
was performed
thiopental,
cinylcholine
and cricoid
pressure. using
The first
attemptsucat
cinylcholinefailed
and because
cricoid pressure.
The first attempt
at
intubation
of an anteriorly-placed
larynx
intubation and
failed
because
of an
larynx
(Cormack
Lehane
grade
3).anteriorly-placed
After another attempt
(Cormack
and Lehane
gradewas
3). successfully
After anotherintubated
attempt
using
a stylet,
the trachea
usinga a7.0
stylet,
the trachea
was tracheal
successfully
with
mm internal
diameter
tubeintubated
(Portex,
with a 7.0
mm internal
tubedifficulty.
(Portex,
Smiths
Medical,
Hythe, diameter
UK) withtracheal
moderate
Smiths
Medical,
Hythe,
UK)
with
moderate
difficulty.
With cricoid pressure maintained, there was unusual
With cricoid
pressure
maintained,
there
washigh
unusual
resistance
to bag
ventilation
associated
with
peak
resistance
to bag of
ventilation
associated
with high peak
airway
pressures
45–50 cmH
2O. Breath sounds and
airway pressures
45–50
cmH2A
O.check
Breath
and
capnographic
traceofwere
absent.
of sounds
the breathcapnographic
traceno
were
absent. A A
check
of the suction
breathing
circuit revealed
malfunction.
12 French
ing circuit
revealed
malfunction.
A 12ofFrench
suction
catheter
was
passedno
through
the lumen
the tube
and
catheter
was
passed
through
the
lumen
of
the
tube
and
resistance was encountered at around 30 cm. The tube
resistance
wasimmediately
encounteredwith
at around
cm. Themaintube
was
removed
cricoid30pressure
was removed
immediately
cricoida pressure
maintained.
When the
tube was with
examined,
semi-dissolved
tained.
When
the
tube
was
examined,
a
semi-dissolved
tablet was occluding the lumen above the Murphy eye
tablet 1).
was The
occluding
the started
lumen above
the Murphy
eye2
(Fig.
patient
to desaturate
(SpO
(Fig. 1). The patient started to desaturate (SpO2
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<90%), so a size 4 ProSeal laryngeal mask airway
<90%), so
size 4 ProSeal
laryngeal
mask
airway
(PLMA)
wasa inserted
with transient
release
of cricoid
(PLMA) After
was inserted
withventilation
transient release
of cricoid
pressure.
optimizing
and oxygenation,
pressure.
After optimizing
ventilation
oxygenation,
gastric
drainage
was performed
using aand
suction
catheter
gastric drainage
was performed
using
suction catheter
through
the PLMA.
Anaesthesia
wasamaintained
with
throughoxide
the PLMA.
Anaesthesia
maintained
with
nitrous
and isoflurane
in 50%was
oxygen
and surgery
nitrous oxideThe
andbaby
isoflurane
in 50% oxygen
surgery
commenced.
was delivered
within and
5 min,
after
commenced.
The baby
was delivered
within 5were
min,given.
after
which
intravenous
fentanyl
and atracurium
which intravenous
fentanyl
were
given.
Umbilical
cord blood
gases and atracurium
Apgar scores
were
satUmbilical Acord
blood gases
andfibreoptic
Apgar scores
were satisfactory.
paediatric
3.5 mm
bronchoscope
isfactory.
paediatric
mm fibreoptic
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the3.5
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and showed
the airway
was passed
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thebodies.
PLMA Maternal
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perioperative
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bodies.
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the patient.
the
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She was monitored closely for signs of aspiration for
She next
was 24
monitored
closely
for signs
of aspiration
for
the
h and was
discharged
uneventfully
on the
the next
24 h and was
discharged
uneventfully
on pathe
fourth
postoperative
day.
Subsequent
review of the
fourth treatment
postoperative
day.
Subsequent
review
of the patient’s
chart
showed
that she
had received
a
tient’s treatment
chart
showed that
shebefore
had received
sublingual
tablet of
misoprostol
30 min
anaesthe-a
sublingual
tablet
misoprostol
min before
sia
induction.
Theofpatient
in her 30
distressed
stateanaesthehad not
sia
induction.
The
patient
in
her
distressed
state had not
disclosed its presence.
disclosed
its presence.
Two previous
reports have implicated oral medica2,3
Two
have implicated
oral medications
in previous
tracheal reports
tube obstruction.
Misoprostol
is a
2,3
tions
in
tracheal
tube
obstruction.
Misoprostol
is a
synthetic prostaglandin E1 analogue used for cervical
synthetic prostaglandin
E1 analogue
used forvaginally
cervical
ripening.
Although it can
be administered
ripening.
it can
be avoids
administered
vaginally
and
orally,Although
the sublingual
route
vaginal examinaand orally,
thefor
sublingual
routeand
avoids
vaginal
examination,
the need
fluid intake
results
in higher
biotion, the need
fluid intake
and
results
higher bio-4
availability
by for
avoiding
hepatic
first
pass in
metabolism.
4
availability
avoiding
hepaticdissolves
first passunder
metabolism.
Being
waterby
soluble,
it usually
the ton4
Being
it usually
under
the tongue
in water
about soluble,
15–20 min.
In ourdissolves
patient, we
believe
that
guestress
in about
15–20 resulted
min.4 Ininour
patient,
we believe
that
the
of labour
a dry
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preventthe stress
of labour
in aand
dry then
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the tablet
fromresulted
dissolving
sticking
to the
ing the tablet
from
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then sticking
to the
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of the
tongue.
It wasand
therefore
missed during
underside
of the tongue.
It was therefore
missed
during
airway
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We postulate
that tongue
deflection
airway examination.
that tongue deflection
during
laryngoscopyWe
ledpostulate
to its displacement
into the
during laryngoscopy
led to its
displacement
into the
pharynx
and during attempts
at intubation
it lodged
inpharynx
and during
intubation
it lodged
inside
the lumen
of theattempts
tracheal at
tube,
obstructing
ventilaside
the
lumen
of
the
tracheal
tube,
obstructing
ventilation. We recommend specific enquiry about intake of
tion. or
Wesublingual
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of
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of
the airway.
of the airway.
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Fig. 1

Distal end of the tracheal tube blocked by a

Prostaglandins
•

PGE1: misoprostol

•

PGE2: dinoprostone, prostin, sulprostone

•

PGF2𝛼: dinoprost

•

15-Methyl PGF2𝛼: carboprost, hemabate

PGE2: prostin, sulprostone (Nalador®)
•

France, Netherlands, Belgium, D-A-CH…

•

Intravenous

•

500 µg in 1st hour (controlled!), then 500 µg / 8h

•

Hypotension

•

Bronchoconstriction

•

Nausea, Shivering, Fever

Asthma !

hours. Prostaglandins are not recommended as first-line
PPH 118:257–265.
(agreement
Obstet treatment
Gynecol for
(2011)
among professionals).
•

Any intrauterine procedures should be covered by broad-spectrum antibiotic
Prostaglandin
E2 Analogue Sulprostone for
prophylaxis (grade C).
Treatment of Atonic Postpartum Hemorrhage

Thomas Schmitz, MD, PhD, Karim Tararbit, MD, MPH, Corinne Dupont,
Bouvier-Colle, PhD
,
René-Charles
Rudigoz, MD, Marie-Hélène
VIII.
Management
of worsening
PPH
and Catherine Deneux-Tharaux, MD, PhD, for the Pithagore6 group*

•

PhD,

This section provides guidelines for treating bleeding that persists for more than 15-30
minutes
The time
taking
OBJECTIVES:
Use (agreement
of prostaglandins,among
including professionals).
sulpros86.5%, P<.01)
in unitsbefore
performing
fewer further
than 1,500action
deliveries in public
nonuniversity
hospitals
and in
tone (an
E2 analog),
recommended
for bleeding,
second-line its annual
depends
on isthe
amount of
haemodynamic
impact,
and on
the measures
where the obstetrician or anesthesiologist was not
uterotonic treatment of atonic postpartum hemorrhage
taken to maintain haemodynamic status units
(see
Fig. 1).
present 24 hours per day, 7 days per week. Fifty-one of

and might be considered as an indicator of quality of care
the 1,370 women with sulprostone-treated atonic postin severe atonic postpartum hemorrhage management.
partum
(3.7%, 95% confidence
interval [CI]
• Our objective
As for was
initial
care, the
best
management
is byhemorrhage
a multidisciplinary
team working
closely
to estimate
whether
sulprostone
was
4.7) experienced
side effects,
including
seven (0.5%,
appropriately
usedTime
and how
wasagain
tolerated
in women
together.
is ityet
crucial
to the 2.7–
prognosis
(agreement
among
professionals).
95% CI 0.2–1.0) with severe cardiovascular or respiratory
with atonic postpartum hemorrhage.
symptoms that resolved when the hypovolemic shock
METHODS: This large population-based study (146,781
was corrected
and drug administration
• deliveries)
Theincluded
obstetrics
team should re-investigate
any obstetric
cause for was
thestopped.
bleeding by
4,038 women with clinically assessed
Sulprostone
underused
the cervix
vagina
(if this CONCLUSION:
has not already
beenisdone)
andforbytreating
exploring
atonicinspecting
postpartum hemorrhage
in and
106 French
hospitals
severe
atonic
postpartum hemorrhage
afterdelay
vaginal the
de- next
duringthe
1 year.
Severecavity,
postpartum
hemorrhage was
deuterine
if necessary.
However,
these
procedures
should not
livery, despite low rates of severe side effects in this
fined as one of the following: hemoglobin decline of 4
stage of management.
population-based study.
g/dL or more, transfusion, arterial embolization, surgical
(Obstet Gynecol 2011;118:257–65)
procedures, transfer to intensive care unit, or death.
DOI: 10.1097/AOG.0b013e3182255335
use in severe
atonic postpartum
• Sulprostone
Sulprostone
should
be givenhemorrhage
by intravenous
infusion with a syringe pump within 15-30
was analyzed
according
to
the
mode
of
delivery
and
the
OF EVIDENCE:and
III intramyometrial routes are
min of onset of bleeding (grade C). TheLEVEL
intramuscular
characteristics of the maternity units.

contraindicated (grade C). The starting dose should be 100-500 µg/hour. This dose

RESULTS: Rates of sulprostone use were only 33.9%
(n!1,370) and 53.5% (n!657) among women with atonic
(n!4,038) and severe atonic (n!1,227) postpartum hem-

P

ostpartum hemorrhage is responsible for several
- 6 - maternal deaths and severe maternal morbid events
in western countries.1– 4 Uterine atony is the cause of the

hemorrhage not caused
Obstet Gynecolby(2011)
118:257–265.
uterine
atony
n=2,622; 1.8%

Women with atonic
postpartum hemorrhage
n=4,038; 2.8%

Received sulprostone
n=1,370; 33.9% (of 4,038)

Women with atonic
postpartum hemorrhage
after vaginal delivery
n=3,570; 88.4% (of 4,038)

Women with atonic
postpartum hemorrhage
after cesarean delivery
n=468; 11.6% (of 4,038)

Received sulprostone
n=995; 27.9% (of 3,570)

Received sulprostone
n=375; 80.1% (of 468)

Women with severe atonic
postpartum hemorrhage
after vaginal delivery
n=983; 24.3% (of 4,038)

Women with severe atonic
postpartum hemorrhage
after cesarean delivery
n=244; 6.0% (of 4,038)

Received sulprostone
n=448; 45.6% (of 983)

Received sulprostone
n=211; 86.5% (of 244)

Table 4. Side Effects Among the 1,370 Women
Treated With Sulprostone

At least one side effect
Digestive
Hyperthermia, chills
Cardiac
High blood pressure
Respiratory
Dizziness
Severe cardiovascular or
†
respiratory symptoms

n*

% (95% Confidence
Interval) of the
Women Treated
With Sulprostone

51
34
7
5
2
2
2
7

3.7 (2.7–4.7)
2.5 (1.7–3.5)
0.5 (.2–1.0)
0.4 (.1–0.8)
0.1 (.02–0.5)
0.1 (.02–0.5)
0.1 (.02–0.5)
0.5 (.2–1.0)

* One woman experienced two side effects.
†
Classified as severe—the five cases of cardiac side effects, one
case of acute high blood pressure more than 200/110 mm
Hg, and one case of acute cyanosis in a woman with asthma.
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Prostaglandins
•

PGE1: misoprostol

•

PGE2: dinoprostone, prostin, sulprostone

•

PGF2𝛼: dinoprost

•

15-Methyl PGF2𝛼: carboprost, hemabate

Int J Obstet Anesth (2010) 19:313–319.

15-Methyl PGF2𝛼: carboprost, hemabate
•

200 µg im, repeatable @15 min max 8 doses (1.6 mg)

•

250 µg intramyometrically (off-label)

•

Bronchospasm

Asthma !

•

Systemic and pulmonary hypertension

Preeclampsia !

•

Do not administer intravenously

Which ?
•

Oxytocin

•

Prostaglandins

•

Ergot alkaloids

Ergot alkaloids: Methergine

http://www.herbmuseum.ca/content/upjohn-fluid-extract-ergot

Ergot alkaloids - side effects
•

Nausea & vomitus

•

Mean arterial pressure +11%

•

Pulmonary artery pressure +30%

•

Coronary artery spasm

Preeclampsia !

Ergot alkaloids - dosage
•

RCOG: 0.5 mg slowly iv

•

WHO: 0.2 mg iv or im
•

repeatable @15 minutes up to 1 mg

Uterotonic agents for caesarean section
•

Why ?

•

Which ?

•

How ?

•

When ?

When ?
•

First line

•

Second line

•

Third line

When ?
•

First line
•

Oxytocin, Carbetocin, (Misoprostol)

•

Second line

•

Third line

Treatments for secondary postpartum haemorrhage (Review)
Alexander J, Thomas PW, Sanghera J

reviews and sought further sources from the first named authors of the papers
Selection
criteria
Background

ABSTRACT

Secondary postpartum haemorrhage is any abnormal or excessive bleeding from the birth canal occurring between 24 hours and 12

All
randomised
quasi-randomised
comparisons
therapies,
weeks postnatally.
In developedor
countries,
2% of postnatal women are admitted
to hospital with thisbetween
condition, half ofdrug
them undergoing
uterine surgical evacuation. Data are not available from developing countries.
management of secondary postpartum haemorrhage occurring between 24 ho
Objectives
24
weeks’
gestation.
To evaluate
the relative
effectiveness and safety of the treatments used for secondary postpartum haemorrhage.
Search methods

Data
collection and analysis
We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (31 January 2008), the reference lists of trial reports and
reviews and sought further sources from the first named authors of the papers identified.

Two
scrutinised reports of possibly eligible studies. The third author a
Selectionauthors
criteria
All randomised or quasi-randomised comparisons between drug therapies, surgical therapies and placebo or no treatment for the
management of secondary postpartum haemorrhage occurring between 24 hours and three months following a pregnancy of at least
24 weeks’ gestation.

Main results

Data collection and analysis
Of
the 47 papers (36 studies) identified, none met the inclusion criteria.
Two authors scrutinised reports of possibly eligible studies. The third author acted as an advisor or arbitrator.
Main results
Authors’
conclusions
Of the 47 papers (36 studies) identified, none met the inclusion criteria.

Authors’
conclusions
No
information
is available from randomised controlled trials to inform th
No information is available from randomised controlled trials to inform the management of women with secondary postpartum
haemorrhage.
This topic may have received little attention because it is perceive
haemorrhage. This topic may have received little attention because it is perceived as being associated with maternal morbidity rather than
mortality in developed countries; it is only recently that the extent and importance of postnatal maternal morbidity has been recognised.
mortality
in developed countries; it is only recently that the extent and importa
A well-designed randomised controlled trial comparing the various therapies for women with secondary postpartum haemorrhage
against each other and against placebo or no treatment groups is needed.
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The use of uterotonic drugs during caesarean section
R.A. Dyer, D. van Dyk, A. Dresner
Department of Anaesthesia, University of Cape Town, South Africa
ABSTRACT
The administration of oxytocic drugs during caesarean section is an important intervention to prevent uterine atony or treat established postpartum haemorrhage. Considerable past and current research has shown that these agents have a narrow therapeutic
range. A detailed knowledge by anaesthetists of optimal doses and side effects is therefore required. Oxytocin remains the first line
agent. In view of receptor desensitisation, second line agents may be required, namely ergot alkaloids and prostaglandins. This
review examines the adverse haemodynamic and side effects, and methods for their limitation. An approach to dosing and choices
of agent for the limitation of postpartum haemorrhage is suggested.
c 2010 Elsevier Ltd. All rights reserved.
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‘‘It did not take her very long to die’’
Ernest Hemingway, A Farewell to Arms, 1929*

Introduction
Every year 166 000 women die of obstetric haemorrhage, and more than 50% of these deaths occur in

Oxytocin
The nonapeptide oxytocin was discovered by Sir Henry
Dale and was the first polypeptide hormone synthesised,
by Du Vigneaud, in 1953. The peptide binds to a G-protein on the surface of the uterine myocyte, resulting in
the generation of diacylglycerol (DAG) and inositol
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C/S: A protocol (Dyer)
•

≤ 3 U oxytocin iv over 3-5 min.

•

PPH:
•

Repeat 3 U oxytocin after 3-5 min

•

Beware: cardiac disease,
preeclampsia, pulmonary
hypertension
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C/S: A protocol (Dyer)
•

≤ 3 U oxytocin iv over 3-5 min.

•

PPH:
•

Repeat 3 U oxytocin after 3-5 min

•

Beware: cardiac disease,
preeclampsia, pulmonary
hypertension

D-A-CH
•

100 µg carbetocin slow iv
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Maintain uterine tone
•

Oxytocin 40 U in 500 ml
=> 125 ml/h

•

Beware: hemodynamically
unstable patients !

D-A-CH
•

Oxytocin 40 U in 30 min.
or
100 µg carbetocin slow iv

Down-regulation of oxytocin-receptors:
1. Ergometrin 0.2-0.5 mg slowly iv
or im
Beware: contraindications!
2. PGF2𝛼 250-500 µg
intramyometrically (off label)

•

PGE2: 500 µg / 1h
followed by 500 µg/8h
(max 1500 µg/24h)
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