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= CMepTh OT KapJAUOBACKYISIPHBIX OCIOKHEHHM
npu BBeAeHuu 10 EJ/[ okcutonmHa Oblia
3adukcupoBana B Confidential Enquiry into
Maternal Deaths of the United Kingdom
1997—-1999 korna nanueHTKe ObLT BBEICH
OKCHUTOIIMH MPH THIIOBOJIEMHUH, BCICICTBUE
KpPOBOIIOTEPH MPH OIEPAIIUH KECAPEBO CCUCHHUE

of Anaesthesia 89 (3): 499508 (2002 B]A

REVIEW ARTICLE

Maternal deaths from anaesthesia. An extract from Why Mothers
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'Department of Anaesthesia, St Michael's Hospital, Southwell Street, Bristol BS2 8EG, UK. *University of
Birmingham, Department of Anaesthesia and Intensive Care, Queen Elizabeth Hospital, Edgbaston
Birmingham BIS 2TH, UK

*Corresponding author

This article is reprinted from Why Mothers Die

1997-1999, the fifth report of the Confidential

Enquiries into Maternal Deaths in the United Kingdom. RCOG Press, 2001; 134-49.
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The central assessors in anacsthesia reviewed the cases of
all the women in this report identified as having received an
anaesthetic for this tricnnium, some 142 cases. In looking at
the individual cases the assessors were struck by the high
standards of anaesthetic care generally provided, sometimes
in difficult circumstances. In most cases the standard of
record keeping was also high. However, there are areas of
concern about the consistency of anaesthetic services
between units. Reviewing the records showed that in some
places the quality and quantity of anacsthesia service does
not meet the declared standards of the relevant professional
bodies

In deciding the likely cause of death, the evidence had to
be weighed up without the benefit of questioning all those
involved in a patient's care. Much reliance is placed on the
local assessors and their ability to make discreet enquiries.
Sometimes, even after coroner's inquests, the cause of death
was unclear. It was therefore a matter of judgement
assigning a death as being a direct result of anacsthesia, or
whether substandard care contributed to the demise. Key
points of the cases illustrated here result from the central
assessors' judgement, bearing in mind that the purpose of
the exercise is to learn from crrors and improve paticnt care
in the future.

The challenges presented to the obstetric anacsthetist arc

reasing in number, complexity and severity. Many sick

The Board of Management and Trustees

techniques. epidural; anaesthesia, general;

mothers have received anacsthetics safely and anaesthetists
are accepting an increasing responsibility for aspects of
mother's care that fall naturally within their competence and
control. Anaesthetists are trained to recognize and treat
major haemorrhage that they encounter in many arcas of
their professional practice. Obstetric haemorrhage is some-
times more difficult 1o manage appropriately. Nevertheless
it is disappointing 10 record substandard aspects of anaes
thetic care in seven deaths due 1o haemorrhage.

Conduct of anaesthesia includes preoperative prepar
ation, delivery of anaesthesia, and postoperative recovery
In this triennium, there was one anaesthetic death ascribed
as being directly due to the conduct of anaesthesia for
“acsarean section, in particular 10 the administration of
oxytocin in a compromised patient. Two other deaths are
ascribed 10 anaesthetics given after prolonged and complex

#This anticle is accompanied by Editorial 1.

Editorial Board: Gwyneth Lewis MSc, MROGP, FFPHM, FRCOG.
Director and Editor, James Drife MD, FRCOG, FRCPE, FRCSEQ
Clinical Director, Beverley Botting BSc Hon MFPHM, Christine
Carson SRN SRM, PGDip MSc. Grisclda Cooper FRCA, Marion Hall
MD FRCOG, Catherine McCormick RN RM, James Neilson MD
FRCOG, Margaret Oates FRCPsych. Robert Shaw MD FRCSEQ.
FRCOG. Michacl de Swict MD FRCP, Hamy Millward-Sadler
FRCPath, MHSM. Trevor Thomas FRCA, William Thompson MD
FRCOG, Sheila Willatts MD FRCA FRCP

of the British Journal of Anaesthesia 2002




= B otuere Report on Confidential Enquiries
into Maternal Deaths in South Africa
for the triennium 2005—2007 0b1110
3a()MKHCHPOBAHO JBE CMEPTH P BBEACHUU
10 EJI okcuTonHa mpu OIepamnuu
KeCapeBO CCUCHMS

Saving Mothers 2005-2007:
Fourth Report on Confidential Enquiries
into Maternal Deaths in South Africa

Expanded Executive Summary

By
NCCEMD




HpI/I3HaKI/I HIICMHUHN MUOKAap/Aa 10CJI€ BBCACHUA OKCUTOIINHA:
PAHIOMU3UPOBAHHOC, JABOMHOE CJIeroe CPABHCHHUEC OKCUTOIINHA
U METH/DProMmerpnHa BO BpeMi KecapeBa CCUCHUA
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Haemodynamic effects of oxytocin 5 units
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Q Minimum effective bolus dose of oxytocin during electi
Caesarean delivery
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Background. The aim of this study was to determine the lowest effective bolus dose of
oxytocin to produce adequate uterine tone (UT) during elective Caesarean delivery (CD).

Methods. Seventy-five pregnant patients undergoing elective CD under spinal anaesthesia
were randomized to receive oxytocin (0.5, I, 3, 5 units) or placebo. UT was assessed by 2
blinded obstetrician as either adequate or inadequate, and using 2 verbal numerical scale score
(0-10; 0, no UT; 10, optimal UT) at 2, 3, 6, and 9 min after oxytocin administration. Minimum
effective doses of oxytocin were analysed (EDso and EDjs) using logistic regression. Oxytocin-
related side-effects (including hypotension) were recorded.

wox pprofume]

Results. There were no significant differences in the prevalence of adequate UT among the
study groups at 2 min (73%, 100%, 93%, 100%, and 93% for 0, 0.5, I, 3, and 5 units oxytocin,
respectively). The high prevalence of adequate UT after placebo and low-dose oxytocin pre-
cluded determination of the EDs, and EDss. UT scores were significantly lower in patients
receiving 0 unit oxytocin at 2 and 3 min compared with 3 2nd 5 units oxytocin (P<0.05,
respectively). The prevalence of hypotension was significantly higher after 5 units oxytocin vs 0
unit 2t | min (47% vs 7% P=0.04).

Conclusions. The routine use of 5 units oxytocin during elective CD can no longer be rec-
ommended, as adequate UT can occur with lower doses of oxytocin (0.5-3 units).

BrJ Anaesth 2010; 104; 338-43
Keywords: anaesthesia, obstetric; Caesarean section; drug delivery, bolus; uterus, oxytocin

Accepted for publication: December 15, 2009

Oxytocin is routinely administered during elective Caesarean  UT at 2 min for 50% (EDso) and 95% (EDys) of patients
delivery (CD) to initiate and maintain adequate uterine con- undergoing elective CD with spinal anaesthesia.

tractility after placental delivery. The uterotonic effect of

oxytocin is important in reducing blood loss from the site of

Prevalence of hypotension at 1 min (%)
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0 unit 0.5 unit 1 unit 3 units 5 units

Oxytocin group

placental attachment and decreasing the risk of postpartum
haemorrhage. However, adverse haemodynamic effects are
known to occur after i.v. oxytocin, notably tachycardia,
hypotension, and ECG changes.'* Although many prac-
ners use 5 units oxytocin during elective CD," there is
limited evidence to substantiate this practice. Smaller bolus
doses of oxytocin are associated with reduced frequency of
adverse effects;” * however, few studies have investigated the
dose-related effects of an oxytocin bolus for achieving ade-
quate uterine tone (UT) during elective CD.**¢

The aim of this study was to estimate the minimum
effective dose of oxytocin required to produce adequate

© The Auhor (2010]. Published by Oxfont Univerity Prss on be
For Permissians, please emsil joarsle pemissions Goxforcjournal.ceg

of the Britsh Joursalof Anaesthesia. Al ight reserved.

Methods
After obtaining Institutional Review Board approval and
written informed consent, 75 healthy term patients (>37
weeks gestation) undergoing elective CD were enrolled in
this  randomized, double-blind, placebo-controlled,
dose-ranging study. The study was conducted at Lucile
Packard Children’s Hospital (Stanford, CA, USA), and
patients were enrolled over a I0-month period (July
2008-April 2009).

Inclusion criteria were ASA 1 or II, age between 18 and
40 yr, singleton pregnancies, and elective CD with a
Pfannensteil incision. All enrolled patients received spinal

e Butwick AJ, Coleman L, Cohen SE, Riley ET, Carvalho B:
Minimum effective bolus dose of oxytocin during elective caesarean delivery.
Br J Anaesth 2010; 104:336—43.
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boJin 3a rpyIuHoON U OTEK JIETKUX —
BCTPEYAIOTCH PEAKO M TAKKe CBA3aAHbI
¢ OBICTPBIM U 00JIIOCHOM BBEJIEHUHU
10 EJI okcuTonmHa

International Journal of Obstetric Anesthesia (2008) 17, 247-254
0959-289X/$ - see front matter ® 2008 Elsevier Ltd. All rights reserved.
doi:10.1016/j.ijoa.2008.03.003

CASE REPORT ELSEVIER

www.obstetanesthesia.com

The hemodynamics of oxytocin and other vasoactive agents
during neuraxial anesthesia for cesarean delivery:
findings in six cases

il Bl Y% Archer,' K. Knape, D. Liles, A. S. Wheeler, B. Carter

Department of Anesthesiology, University of Texas Health Science Center, San Antonio, Texas, USA

ABSTRACT

Oxytocin is a commonly used uterotonic that can cause significant and even fatal hypotension, particularly when given as a bolus.
The resulting hypotension can be produced by a decrease in systemic vascular resistance or cardiac output through a decrease in
venous return. Parturients with normal volume status, heart valves and pulmonary vasculature most often respond to this hypo-
tension with a compensatory increase in heart rate and stroke volume. Oxytocin-induced hypotension at cesarean delivery may be
incorrectly attributed to blood loss. Pulse power analysis (also called “pulse contour analysis™) of an arterial pressure wave form
allows continuous evaluation of systemic vascular resistance and cardiac output in real time, thereby elucidating the causative fac-
tors behind changes in blood pressure. Pulse power analysis was conducted in six cases of cesarean delivery performed under neur-
axial anesthesia. Hypotension in response to oxytocin was associated with a decrease in systemic vascular resistance and a
compensatory increase in stroke volume, heart rate and cardiac output. Pulse power analysis may be helpful in determining the
etiology of and treating hypotension during cesarean delivery under neuraxial anesthesia.

© 2008 Elsevier Ltd. All rights reserved.

Keywords: Oxytocin; Obstetrical hemorrhage; Pulse power analysis; Pulse contour analysis; PulseCO; LiDCO; Systemic vascular
resistance; Cardiac output; Stroke volume; Hemodynamics of pregnancy
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) Minimum effective bolus dose of oxytocin during elective
Caesarean delivery

A. J. Butwick*, L. Coleman, S. E. Cohen, E. T. Riley and B. Carvalho

Department of Anaesthesia, Stanford University School of Medicine, Stanford, CA, USA
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Background. The aim of this study was to determine the lowest effective bolus dose of
oxytocin to produce adequate uterine tone (UT) during elective Caesarean delivery (CD).

[ToxkpacHeHue nUIa U TPy, TOIITHOTA U PBOTA,

Methods. Seventy-five pregnant patients undergoing elective CD under spinal anaesthesia
were randomized to receive oxytocin (05, 1, 3, 5 units) or placebo. UT was assessed by 2
blinded obstetrician as either adequate or inadequate, and using a verbal numerical scale score
(0-10; 0, no UT; 10, optimal UT) at 2, 3, 6, and 9 min after oxytocin administration. Minimum

effective doses of oxytocin were analysed (EDso and EDjs) using logistic regression. Oxytocin-

related side-ef
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cts (including hypotension) were recorded.

Results. There were no significant differences in the prevalence of adequate UT among the
study groups at 2 min (73%, 100%, 93%, 100%, and 93% for 0, 0.5, 1, 3, and 5 units oxytocin,
respectively). The high prevalence of adequate UT after placebo and low-dose oxytocin pre-

cluded determination of the EDs, and EDgs. UT scores were significantly lower in patients

unit at | min (47% vs 7%; P=0.04).

IMOCJICOIICPALIMOHHOM IIEPHUOIAC TCCHO CBA3aHbI

receiving O unit oxytocin at 2 and 3 min compared with 3 and 5 units oxytocin (P<0.05,
respectively). The prevalence of hypotension was significantly higher afcer 5 units oxytocin vs 0

Conclusions. The routine use of 5 units oxytocin during elective CD can no longer be rec-

BrJ Anesth 2010; 104: 338-43

C I[O?)Oﬁ N KPAaTHOCTBIO BBCACHUA OKCUTOILIMHA.

Accepted for publication: December 15, 2009

Oxytocin is routinely administered during elective Caesarean
delivery (CD) to initiate and maintain adequate uterine con-
tractility after placental delivery. The uterotonic effect of
oxytocin is important in reducing blood loss from the site of
placental attachment and decreasing the risk of postpartum
haemorrhage. However, adverse haemodynamic effects are
known to occur after i.v. oxytocin, notably tachycardia,
hypotension, and ECG changes.'* Although many prac-
titioners use 5 units oxytocin during elective CD,* there is
limited evidence to substantiate this practice. Smaller bolus
doses of oxytocin are associated with reduced frequency of
adverse effects;” * however, few studies have investigated the
dose-related effects of an oxytocin bolus for achieving ade-
quate uterine tone (UT) during elective CD.**¢

The aim of this study was to estimate the minimum
effective dose of oxytocin required to produce adequate

od by Onfont Univerity Press on b

ommended, as adequate UT can occur with lower doses of oxytocin (0.5-3 units)

Keywords: anaesthesia, obstetric; Caesarean section; drug delivery, bolus; uterus, oxytocin

UT at 2 min for 50% (EDso) and 95% (EDys) of patients
undergoing elective CD with spinal anaesthesia.

Methods
After obtaining Institutional Review Board approval and
written informed consent, 75 healthy term patients (=37
weeks gestation) undergoing elective CD were enrolled in
this d i, double-blind, placebo-controlled,
dose-ranging study. The study was conducted at Lucile
Packard Children’s Hospital (Stanford, CA, USA), and
patients were enrolled 10-month period (July
2008-April 2009).

Inclusion criteria were ASA I or II, age between 18 and
40 yr, singleton pregnancies, and elective CD with a
Pfannensteil incision. All enrolled patients received spinal

over a




MHOro4MCIEHHBIE UCCIIEIOBAHUS PEAKIIUU
POKEHUI] Ha HA3HAYEHHE OOJBIINX /103 OKCUTOIMHA
(10 EJl BHYTpHUBEHHO KaIl€IbHO ITOCJIE U3BICYCHUS
1110712 ), TIOKA3aJId pa3JIMYHbIC MPOSIBICHUS
reMOJUHAMUYECKHUX U JpyTruX 3G (PEKTOB

MUMUKPHUHU ¢ AHAPUIAKTOUMAHBIMHA
peaxuusaMu. Heodxoaum CpoYHBIN EPECMOTP
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Background: In Denmark, an iv bolus of 10 IU oxytocin was
traditionally given after delivery to prevent atony during
caesarean sections. Randomized controlled trials have shown
that lower iv bolus doses have same efficacy with fewer side
effects and many countries now recommend a 5 IU maximum
dose. The aims of this study were to investigate whether
patients referred for allergy testing after oxytocin exposure had
dose-related side effects to oxytocin rather than true allergic
reactions and to investigate whether updated international rec-
ommendations on lower bolus doses had been implemented in

Medical notes of patients tested with oxytocin as part
of investigations in the Danish Anaesthesia Allergy Centre from
May 2004 to January 2014 were reviewed retrospectively. A tele-
phone survey of on-duty obstetricians at all Danish obstetric
departments was performed and most recent online recommenda-
tions from the Danish societies of obstetrics and anaesthesia about
the use of oxytocin were identified.

Results: In total 30 women were tested with oxytocin as part of
investigations. None were allergic to oxytocin but 19 had symp-
toms consistent with dose-related side effects on iv provocation.
The telephone survey revealed that iv doses of 10 TU oxytocin
were still used and recommendations on the websites were not
updated.

Conclusion: Too high oxytocin doses are still used in Denmark
leading to dose-related side effects mimicking allergic reactions.
Coordination between obstetricians and anaesthesiologists on pro-
ducing common updated guidelines on the administration of oxy-
tocin and dissemination of this information to obstetric and
anaesthetic departments in Denmark is needed.

Editorial comments: what this article tells us

Major adverse responses to oxytocin in obstetric anaesthesia use were examined in this study in a
Danish cohort, with a focus on possible allergic responses. None were found to have demonstrated
allergies at later testing. High doses of oxytocin seem to remain common, with predictable adverse

effects.

Acta Anaesthesiologica Scardinavica 60 2016) 18-25
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Oxytocin Requirements at Elective Cesarean Delivery:

A Dose-Finding Study

José C. A. Carvalho, Mp, Php, Mrinalini Balki, Mp, John Kingdom, Mp, and Rory Windrim, Mp

OBJECTIVE: Oxytocin is frequently used by intravenous
bolus and infusion to minimize blood loss and prevent
postpartum hemorrhage at cesarean delivery. Current dos-
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 (EDgo) required for adequate uterine contraction
at clective cesarean in nonlaboring women.
METHODS: A randomized, single-blinded study was under-
taken in 40 healthy term pregnant women presenting for
elective cesarean under spinal anesthesia. Oxytocin was
administered by bolus according to a biased coin up-and-
down sequential allocation scheme with increments or dec-
rements of 0.5 IU. Uterine contraction was assessed by the
obstetrician, who was blinded to the dose of oxytocin, as
either satisfactory or unsatisfactory. After achieving sus-
tained uterine contraction, an infusion of 40 mU/min of
oxytocin was started. Oxytocin-induced adverse effects and
intraoperative complications were recorded and blood loss
was estimated. Data were interpreted by parametric anal-
ysis based on logistic regression model and nonparametric
analyses at 95% confidence intervals (CIs
RESULTS: The EDy, of oxytocin as determined by logi
regression model fitted to the data was estimated to be 0.2
TU (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 TU. The estimated blood
loss was 693 = 487 mL (mean * standard deviation).
CONCLUSION: The bolus dose of oxytocin used at elective
cesarcan deliverics in nonlaboring women can be signifi-
g effective uterine contrac
ely reduce the potential
adverse effects of this drug when given in large bolus doses,
but may require modification of the techniques to remove the
placenta. (Obstet Gynecol 2004;104:1005-10. © 2004 by
The American College of Obstetricians and Gynecologists.)

In many institutions, oxytocin is routinely administered
by intravenous bolus and infusion at cesarean delivery
after delivery of the fetus. Oxytocin promotes uterine
contraction, thereby reducing blood loss from the pla-

From the Departments of Obstetrics and Gynecology and Anesthesia and Pain
Management, Mount Sinai Hospital, Toronto, Oniario, Canada.
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cental site. However, when given in large doses and as a
rapid bolus, oxytocin is associated with various adverse
effects, including hypotension, nausea, vomiting, chest
pain, headache, flushing, and myocardial ischemia.'”
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 empir-
ical.**® Furthermore, the minimum effective dose of

ytocin at cesarean delivery has not yet been estab-
lished. The purpose of our study was therefore to est-
mate the minimum effective dose (EDgg) of ox
required to produce adequate uterine contraction at elec-
tive cesarean delivery in nonlaboring women.

MATERIALS AND METHODS

After obtaining approval from the Research Ethics
Board at Mount Sinai Hospital, a randomized, single-
blinded study was performed with 40 healthy term preg-
nant 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 pla-
centa previa, multiple gestation, preeclampsia, macroso-
mia, hydramnios, uterine fibroids, history of uterine
atony and postpartum bleeding, or bleeding diathesis
were excluded from the study. A written informed con-
sent was obtained from the patients before enrollment in
the study. All patients received 30 mL of 0.3 mol/L.
sodium citrate orally, 30 minutes before the institution of
spinal anesthesia. Baseline blood pressure (BP) and heart
rate were calculated as the mean of 3 readings, 2 minutes
apart, recor ded in the admitting unit using an automated
noninvasive BP. device, An 18G peripheral intravenous
line was inserted and 10 mL/kg of lactated Ringer’s
solution was given as preload.

After skin disinfection and local infiltration, a sub-
arachnoid puncture was performed in the sitting position
at L,y or L, _, interspace using a 27G Whitacre needle.
Anesthetic blockade of up to a T, dermatomal level was

129-7844/04/$30.00
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A Randomized, Double-blinded Trial of a “Rule of
Threes” Algorithm versus Continuous Infusion of
Oxytocin during Elective Cesarean Delivery

Vesela P. Kovacheva, M.D., Ph.D., Mieke A. Soens, M.D., Lawrence C. Tsen, M.D.

ABSTRACT

Background: The administration of uterotonic agents during cesarean delivery is highly variable. The authors hypothesized a
“rule of threes” algorithm, featuring oxytocin 3 IU, timed uterine tone evaluations, and a systematic approach to alternative
uterotonic agents, would reduce the oxytocin dose required to obtain adequate uterine tone.

Methods: Sixty women undergoing elective cesarean delivery were randomized to receive a low-dose bolus or continuous infu-
sion of oxytocin. To blind participants, the rule group simultancously received intravenous oxytocin (3 IU/3 ml) and a “wide-
open” infusion of 0.9% normal saline (500 ml); the standard care group received intravenous 0.9% normal saline (3ml) and
a “wide-open” infusion of oxytocin (30 IU in 0.9% normal saline/500 ml). Uterine tone was assessed at 3, 6, 9, and 12 min,
and if inadequate, additional uterotonic agents were administered. Uterine tone, total dose and timing of uterotonic agent use,
maternal hemodynamics, side effects, and blood loss were recorded.

Results: Adequate uterine tone was achieved with lower oxytocin doses in the rule versus standard care group (mean, 4.0 vs.
8.4 1U; point estimate of the difference, 4.4+ 1.0 IU; 95% CI, 2.60 to 6.15; P < 0.0001). No additional oxytocin or alterna-
tive uterotonic agents were needed in cither group after 6 min. No differences in the uterine tone, maternal hemodynamics,

side effects, or blood loss were observed.
Ke C a eBO Cel I eHI/I H OKC Id' I ‘O I] Ha Conclusion: A “rule of threes” algorithm using oxytocin 3 IU results in lower oxytocin doses when compared with
continuous-infusion oxytocin in women undergoing elective cesarean delivery. (ANESTHESIOLOGY 2015; 123:92-100)
O OMOMe O C O KO )Ke 3 eK HB O TERINE atony can result in severe postpartum hem- i
l l l l l l l l la l .] l B l l l ’ orthage, gravid hysterectomy, and maternal mortality.! ~ What We Already Know about This Topic

Oxytocin is the most commonly used agent for the preven- « The dosage of uterotonic agents, primarlly oxytocin, at cesar-
tion and treatment of uterine atony during cesarean deliv- ean delivery is highly variable and may frequently exceed that

o necessary to obtain adequate uterine tone
ery’s however, rapid administration and increasing doses can

KaK 3 O E B 5 OO MJI K HC I a l I | I O [/l OB result in hemodynamic instability,> cardiovascular collapse, ~What This Article Tells Us That Is New
and death.” Moreover, the persistent use of oxytocin results

« In 60 women randomized to treatment at cesarean delivery,
in desensitization and down-regulation of its receptor, result- a single intravenous bolus of 3 IU at delivery was as effective
as continuous, wide-open infusion of oxytocin, 30 IU/500mi
despite less total oxytocin delivered

Despite the demonstration of adequate uterine tone after a0 s sencaint it s
. cesarean delivery with oxytocin in low doses (<3 TU), 101!

ing in decreased uterine contractile response over time.5?

the prevailing practice is the continuous infusion of doses

greater than 20 to 40 IU.$123 The recommended dose, tim-
ing, and rate of administration of oxytocin, as well as alter-
native second-line uterotonic agents, from major obstetric
texts and professional obstetric societies are vague or non-

existent.'+1¢

‘The administration of oxytocin and additional
uterotonic agents has been associated with significant mater-
nal, fetal, and neonatal adverse effects.” These side effects,
particularly those associated with oxytocin, can be related to
the dose and rate of administration.'®!?

Recently, improvements in perioperative patient out-
comes have been demonstrated with the use of algorithms

and more effective communication patterns. Attention

fixation on particular tasks, such as closing the uterus or
responding to uterine bleeding, may lead to inattention to
the dose and pattern of uterotonic agent use. The adoption
of algorithms with drugs administered on a timed basis (z..,
advanced cardiac life saving) has been observed to result in
improved outcomes.?! Moreover, active communication in
the form of inquiry, the process by which information is elic-
ited in the form of question,?? expedites the cocreation of
plans and responses among health team members.?®

In response to these observations, we originated a clini-
cal “rule of threes” oxytocin algorithm, which incorporates
oxytocin and alternative uterotonic agents, for use during

This article is featured in “This Month in Anesthesiology,” page 1A
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Anesthesiology, Perioperative, and Pain Medicine, Harvard Medical School, Boston, Massachusetts.
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MHOro4MCIEHHBIE UCCIIEIOBAHUS PEAKIIUU
POKEHUI] Ha HA3HAYEHHE OOJBIINX /103 OKCUTOIMHA
(0 EJl BHYTpHUBEHHO KaIl€JIbHO ITOCJIE U3BICUCHUS
11710712 ), TOKA3aJIA PA3JIMYHBIE TTPOSIBIICHUS
reMOAMHAMUYECKUX U ApYTruX 3P (PEKTOB MUMUKPHUU
¢ aHa(pUJIaKTOUIHBIMU peakuusimMu. Heodxonmum
CPOYHBIN NEePecMOTP NPOTOKOJI0B HA3HAYCHUS
OKCHTOLIMHA BO BpeMsl ONepanyuu Kecapeso
CCUYCHMS.
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Background: In Denmark, an iv bolus of 10 IU oxytocin was
traditionally given after delivery to prevent atony during
caesarean sections. Randomized controlled trials have shown

that lower iv bolus doses have same efficacy with fewer side
effects and many countries now recommend a 5 IU maximum
dose. The aims of this study were to investigate whether
patients referred for allergy testing after oxytocin exposure had
dose-related side effects to oxytocin rather than true allergic
reactions and to investigate whether updated international rec-
ommendations on lower bolus doses had been implemented in

Medical notes of patients tested with oxytocin as part
of investigations in the Danish Anaesthesia Allergy Centre from
May 2004 to January 2014 were reviewed retrospectively. A tele-
phone survey of on-duty obstetricians at all Danish obstetric
departments was performed and most recent online recommenda-
tions from the Danish societies of obstetrics and anaesthesia about
the use of oxytocin were identified.

Results: In total 30 women were tested with oxytocin as part of
investigations. None were allergic to oxytocin but 19 had symp-
toms consistent with dose-related side effects on iv provocation.
The telephone survey revealed that iv doses of 10 IU oxytocin
were still used and recommendations on the websites were not
updated.

Conclusion: Too high oxytocin doses are still used in Denmark
leading to dose-related side effects mimicking allergic reactions.
Coordination between obstetricians and anaesthesiologists on pro-
ducing common updated guidelines on the administration of oxy-
tocin and dissemination of this information to obstetric and
anaesthetic departments in Denmark is needed.

Editorial comments: what this article tells us

Major adverse responses to oxytocin in obstetric anaesthesia use were examined in this study in a
Danish cohort, with a focus on possible allergic responses. None were found to have demonstrated
allergies at later testing. High doses of oxytocin seem to remain common, with predictable adverse

effects.

Scandinavica

Acta Anaesthesiologica Scandinavic
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QT interval prolongation following ®(.m“m
carbetocin in prevention of post-
cesarean delivery hemorrhage

Carbetocin is a new synthetic analog of human oxytocin
that is used in the prevention of postpartum hemorrhage
during cesarean delivery." It is longer lasting than oxyto-
cin;” however, it decreases arterial blood pressure and
increases heart rate in similar proportions. Oxytocin
has been shown to cause a transient increase in the QT
interval,” and cause changes in T-wave morphology that
may predispose to cardiac arrhythmia.* These effects
may be caused by a direct action on conduction tissue
but may also be related to indirect sympathetic effects
such as a decrease in artenal blood pressure and an in-
crease in heart rate.”

This observational study assessed the electrocardio-
graphic and hemodynamic effects of carbetocin adminis-
tered during cesarean delivery. After umbilical cord
camping, an intravenous bolus of carbetocin 100 pg
(Pabal®, Ferring GmbH, Kiel, Germany) was adminis-
tered over 10s. A digital 12-lead electrocardiogram was
obtained before induction of anesthesia, 3 min after sta-
ble anesthesia had been obtained, and then at 1, 2, 3, 5,
7, 10 and 15min after carbetocin injection. The QT
interval was measured semi-manually by a single
observer and was corrected according to Fridericia’s
correction formula (QTcf=QT/RR). Sample size
was calculated in order to detect a QTcf change
>10 ms using a B risk at 0.20. QTcf, RR intervals and
arterial blood pressure were compared by ANOVA for
repeated measures and, if significant, using post-hoc
analyses.

Among the 20 women enrolled (age: 31 + 6 years,
weight: 78 + 14 kg), 85% underwent an elective proce-
dure. Gestational age was 37 weeks and 3 days + 7 days.
Cesarean delivery was performed because of previous
cesarean delivery (n =7), placenta previa (n = 3), cervi-
cal dystocia (n = 2), twin pregnancy (1 = 2), breech pre-
sentation (n = 2), intrauterine growth restriction (n = 2),
fetal cardiac rhythm abnormality (n = 1) and HIV infec-
tion (n = 1). Spinal, combined spinal-epidural and epi-
dural anesthesia were used in 10, five and five patients,
respectively. Hyperbaric 0.5% bupivacaine was used in
15 cases, 2% lidocaine in four cases and both drugs com-
bined in one case. Fifteen women required vasopressor

support with ephedrine (n=10, mean total dose
9+ 11 mg) or phenylephrine (n=7, mean total dose
60+91pg). Baseline hemodynamic —characteristics
before anesthesia were systolic blood pressure 134 + 14
mmHg, diastolic blood pressure 79 + 9 mmHg, heart
rate 89 + 14 beats/min and QTcf 403 + 19 ms. Apgar
scores were 10 in 75% [range 8-10] and 10 in 85% [range
9-10] at 1 and 5min, respectively. Arterial blood gas
measurement was obtained in 12 newborns: median
pH was 7.31 [range 7.14-7.40]. Mean QTcf interval val-
ues over time are shown in Fig. 1. QTcf duration was
significantly longer from the post-anesthesia measure-
ment from Smin until the last recorded value at
15 min after carbetocin administration. The maximal in-
crease was observed at 7min (+ 18 +4ms, P=0.01).
Compared to the pre-anesthesia baseline measurements,
all QTcf values were significantly prolonged with a max-
imal rise at 7min (+ 30+4ms, P<0.0001). No
arrhythmia occurred during the study period. Carbeto-
cin did not modify heart rate but was associated with
a 19% drop of arterial blood pressure. Compared with
post-anesthesia values, the nadir was found at 15 min
after carbetocin  administration:  ~23+4  and
—22+ 3mmHg for systolic and diastolic blood pres-
sure, respectively (both P < 0.0001).

Although this observational study lacked a control
group, the observed QT prolongation and hemody-
namic changes following carbetocin are likely to be
drug-related. Firstly, the observed decrease in arterial
blood pressure is close to that reported in previous
studies, supporting external validity;’ secondly, data
obtained in observational and placebo-controlled stud-
ies usually show similar drug-induced QT prolonga-
tion.” However, we cannot exclude that the
prolongation in QT interval might have been related
to other QT prolonging factors. Apart from case
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Fig. 1 Mean QT¢f(+SD) during cesarean delivery. "P < 0.05
versus level after anesthesia.




PEIHHEH3US Eme oxHou Tpareauu

B 29 Hen. manueHTKa HOYbIO MOCTYIIHJIA

B SKCTPEHHOM MOPSJIKE B aKyIIEPCKOE OTICTICHUE
1-ro ypoBHs ¢ )kan00aMH Ha TOJIOBOKPY>KEHHE,
TOILIHOTY, PBOTY.

Ha stane TpaHCIOPTUPOBKH B CTAllMOHAP

AJl 240/120 mmM pt. ct., Opuragort CMII nannreHTke
BBEJICHA HArpy304Has J103a 5 T MarHus cylibQara.
Kontpons AJ[ 200/110 MM pT. CT.

ITpu moctymnenun AJ[ 210/110 MM pT. CT.,
nyJibC 88 yi/MuUH,

Temrieparypa tena 36.5°C.
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PEIHHEH3US Eme oxHou Tpareauu

B 00 ygac. 10 MuH. 3a maxoBble CTMOBI COITIACHO
OMOMEXaHU3MY POJIOB B TA30BOM IPEIJIC)KAHUHU HU3BJICUCH
IO, KE€HCKoro mnoJjia Mmaccou 1100 rp.,

poctoM 35 cM B acpuKCHH 3 CTEIICHU

C OlIeHKOM 1o Anrap 3 Oaja,

nepenaHa HEOHATOJIOTY.

[IpoaomKUTENHHOCTh ONIepalii cocTaBmuiia 50 MUH.
Oo6mas kposomnoreps 500,0 mo.

st npopuIaKTUKU KPOBOTEYEHHS B/B BBEJICHO
10 ME okcuTOIIMHA.

BBeieHMe OKCHMTOIMHA NPOI0JKEHO B T€YEHHNE
S CYTOK B NOCJEPOI0BOM IEPUOe
B/M 2 pa3a B CVTKHU.
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PEILIEH3US Eme oxHou Tpareauu

ITo caHaBuauu 151 ONPEACICHNS TAKTUKHU JTATbHEHIIIETO
BEJICHMSI, PEIICHUS BOIIPOCA O MAPIIPYTHU3ALUN ALIUCHTKH
BbI3BaHbI AHECTE3UOJIOT, HEUPOXUPYPT, THHEKOJIOT.
VYuuTteiBas, 4TO pOAUIIbLHUIIA HETPAHCTIOPTAa0OEeIbHAa,
KOJUUIETHAJIBbHO PEIICHO MEPEBECTHU KEHIINHY

PAO MBY3 III'b st nedeHuss 1 mpoBEACHUS

CIIUPAJIbHON KOMITbIOTEPHOU TOMOrpaduu.

o 3akaoyennio CKT nmoarBep:kieH reMopparn4ecKum
nHCcVILT B CMA cnpaBa

C IIPOPLIBOM KPOBH B 7KeJIYI0YKOBYIO CHCTEMY,

¢ bopMupoBaHHEM reMaTOMBbl, 0€3 INCIAOKAINH

CPECAMHHBIX CTPYKT C KPpOBOM3JIMAHUEM B CTBO.JI
MO31ra. OTEK MO3ra.

Jak/aouyeHue Heﬁgoxngypra IIPH ITOBTOPHOM OCMOTPE
KOHCVJIbTAHTAMMU CAHABUAIINU. OIICPATUBHOC JICUCHUNE
(HAJIO0KEHUE BCHTPUKVJIAPHOI'O g!QeHama[ HC ITOKA3aHO.

3anjianupoBaH nepeBo/ B 3-il YPOBEHb.



PEIHEH3UA Eue onHoi Tpareauu = XpoHoJ10rHs coObITHi

H3 unousuoyansou kapmol
= [laTosioroaHaToMU4YeCKHd TUATHO3:

¢/ OcHOBHOI:

KpoBouznusinre ¢ GopMUpPOBAaHUEM I€MATOMBI
B 00JIaCTH MOJKOPKOBBIX Y3JIOB, MPOMEKYTOUYHOTO
MO3Ta ¥ YaCTUYHO CPEIHErO MO3Tra CITPaBa.

@Donosuvii: ' unepronnyeckas 00J€3Hb,
Kkpu3oBoe TeueHue. Oxupenue Il cr.

Ocnoorcrenus: IIpopbeIB KPOBU B KEITYAOYKH MO3TA.
Otek, HaOyxaHue W JUCIOKAIKs TOJIOBHOTO MO3Tra.
OcTpoe BEHO3HOE MOJTHOKPOBUE BHYTPEHHUX OPTraHOB.
AJbBEOJIAPHBINA OTEK JIeTKUX. CepOo3HbIA OPOHXUT.
[TocTkareTepu3alMOHHbIA THEBMOTOPAKC CJIEBA,
JPEHUPOBAHUE JIEBOU TIJICBPAIIBHOU TTOJIOCTH.

Conymcmsyrowuti: COCTOSHUE TIOCIIE KECapeBa
cedyeHus pu oepeMeHHoCTH 2930 Henenb.




PEIHHEH3US Eme oxHou Tpareauu

Ha ocHOBaHMHN KIIMHUYECKHUX M MATOJIOr0aHATOMUYCCKUX
JAHHBIX OOHAPYKEHO, UTO OOJIbHAS CTpajaia
TUIIEPTOHNYECKON 00JIe3HbI0, HAa (DOHE KOTOPOH
Pa3BHIIOCH KPOBOM3IHUSIHNE C (POPMUPOBAHUEM I'eMaTOMBI
B 00JIaCTH IMOJKOPKOBEIX y3JI0B, POMEKYTOYHOIO MO3ra U
YaCTUYHO CPEIHEro Mo3ra crpana (M 6 cm).

KpoBouzinsiHuE B TOJIOBHOM MO3T OCJIOKHUIIOCH
IIPOPBHIBOM KPOBH B KEIYTOYKHA MO3Tra, OTEKOM,
HaOyXaHUEM M JAUCIOKaIMEN roJIOBHOTO MO3ra,

YTO U ABUJIOCH HEMOCPEACTBEHHON MPUYMHON CMEPTH.

3axnouenue:

CmepTh 00JIBHOM, CTpaiaBIIe TUIEPTOHUYECKOU
00J1€3HbI0, HACTYNUJIA OT OOIIIMPHOTO TITYOOKOTO
KPOBOM3JIUSIHUS B TOJJOBHOM MO3T C MMPOPHIBOM

B JKEITYJIOUKHU.

HenocpeacTBeHHasi IpuyMHa CMEPTH — OTEK U HaOyXaHue
TOJIOBHOTO MO3Ta C €r0 JUCIOKAIUEH.

e -

= [laro/ioroaHaroMuyecKun
IMUKPU3

U3 unousudyanshou kapmol
bepemennou.




| YBeJMUYeHHe CTOMMOCTH NPH JICYeHUH
Kap0eTOUMHOM CONOCTABUMO C
YMEHbIIEHUEM J0NOJHUTEIbHOI0
NPUMEHEHUSI YTEPOTOHUKOB BTOPOH
oyepeau U MO0OYHLIMU 3PP exTamMu
IPUMEHEHHUS TOJbKO OKCUTOIMHA
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MeTHJI3proMeTpuH

= JleiicTBUE OMOCPEOBAHO YEPE3 Ol-PEIEITOPHI

= ['unepreH3us, 0COOEHHO MPH MPEAIICCTBYIOIIEM
IIPUMEHEHHUH Ba30MPECCOPOB

= KopoHapHbIii Ba3ociiazM, HHPapKT MUOKapaa

= TomHOTa U pBOTA







MeTHJI3ProMeTpMH U Near miss

[TarmmenTka JI. 32 net, u/6 Ne 154, naxonunace B pogaome Ne 15

¢ 03.03.2012 mo 19.03.2012.

JAunarno3 npu nocrymjiennu: bepemennocts 37-38 Henemb.
buxopuansHas OuamHrnoTHYECKas JIBOMHs. Ta3zoBoe nmpemniexanue | mona.
Muorosoaue. [IMK 1ct. CunycoBas taxukapaus. Rh — orpuniarensHas
KpOBb 0€3 SIBJICHUM CEHCUOMITU3AIINY.

OkctparenutanbHas marosorus: C 1992 r. Muonus cnaboli cTerneHu.

12.03.2012 B my1aHOBOM MOPSIJIKE TPOU3BEACHA JIAITAPOTOMHUS

no /Ixoamn-Koxeny. KecapeBo ceueHne B HI>KHEM MaTO4HOM CETMEHTE.
B 114 02 mun u3Bneuena 1 xuBas goHomeHHas aesouka (3020/50),
Anzap 7/8 6annoe

B 114 03 muH u3BieueHa 2 xuBasi JOHOIIEHHas ieBouka (2610/47),
Anzap 7/8 6annoe

B/B 60:110CHO BBEJIEH METHIIIPIOMETPHH, 5 €/I. OKCUTOLIUHA.

B 114 05 MuH y nosiBUnuch xano0bl Ha YyBCTBO HEXBATKU BO3yXa,
cyxo# Kaienb. [Ipu ocMOTpe 0TMEeueH akpoIMaHo3,

ONeAHOCTh KOXKHBIX TTOKPOBOB.

AyCKYJIBTaTUBHO: B JIETKMX KECTKOE JIbIXaHUE, TOHBI CEP/ILIa MPUTITYIIEHBI.
AJ1 108/70, PS — 68 B MmuH.

B 13 4 va OKI" npu3Haku neperpy3ku mpaBbiX OTAECIOB CEP/la.

Ha Rg rpynnoii xinetku — IIPU3HAKHA OTCKA JICI'KUX.

AyCKYJIBTaTUBHO: B JIETKMX KECTKOE JIbIXaHUE, TOHBI CEP/ILIa MPUTITYIIEHBI.
[Ipu ocmoTpe — akpoIMano3, 6JeAHOCTh KOXKHBIX TOKPOBOB.
AJ1 130/80, PS — 60 B MmuH.
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3AMETKM U3 IPAKTHKI

IIpuMeHeHne MEeTHJIIPIroOMeTPHHA YBEJIUYNBaeT ——
pHCK p a3BHTHﬂ OHM WHOAPKT MUOKAPJA NOCJIE ONEPALIUUA KECAPEBA CEYEHUA

NPU CMUHANbHOW AHECTE3UW HA ®OHE NMPUMEHEHUSA
METWI3PTOMETPUHA U OKCUTOLIMHA
(KJINHUYECKOE HABJIIOAEHUE)

C.B. Mucemerckuil, A.B. lMbipezos

BloperHoe «HayuHbiR LieHTp AKyWepCTaa, TMHEKONOruM 1 NEPUHATONOTMM UMEHH aKage-

MeTUIBpProMeTpuH JOIKEH BBOAUTHCS CTPOTO 1O
MYOCARDIAL INFARCTION AFTER CESAREAN SECTION UNDER

HOKaBaHHH, C O6ﬂ3aTeHBHBIM HH(l)OpMHpOBaHI/IeM SPINAL ANESTHESIA DURING TREATMENT WITH OXYTOCIN

AND METILERGOMETRIN (CLINICAL OBSERVATION)

AHCCTC3HOJIOI'a-pCaHUMATOJIOT A. V. Pimensky, AV. Pyregor

Pesiome

B cmamve np CSL KAUHUYECKOE MUOKApPOa Nocie ONepanuu Kecapeso ceye-
iuie, i b Cuumaem, umo ucnonv306a-
HUE MEMUIP2OMEMPUNA YBenuUUBaeN! pm K| pumunum ucmpaza oxa (V]
1penapama QOnXKHO OCYUAECMEASMBCI CMPO20 10 anecme-
3U07102a-peanumamonoza. Takmuxa 6edeHus aKyuepcKux e OV imica o e namozenesa. B
ONUCaNHOM HAMI CryuaE, NPl 6a3ocnacIeCKoM (emp KoM ONM, np mpom-

KTHK B HHﬂ K KHX H H HT K M Gonusuca unu 1p 8 0CIMAALHOM MEPANUS CAHOAPMHAS.
l I I I [ l Kntoueabie crosa: ocmpuiii ungapxm spun, mp

Abstract
The article presents a clinical observation of myocardial infarction after cesarean section performed under
spinal anesthesia with the use of uterotonics. We believe that the use of metilergometrina increases the risk of acute
3ABHUCUT OT €I'0 II1IATOI'CHC3A. OIIMCAHHOM HAMMU ol Pkt (AT} kS o e SN ey bt o i oy i
the obligatory informing Anaesthetist. Management of alwm: patients with AMI depends on its pathogenesis.
In the case described by us, in c ( cheskom p of AMI, or emergency
coronary angiography is impractical in the rest of the standard therapy.
Keyworlds: acute myocardial, metilergometrin, thrombolysis

cJjiydac, I1pru Ba30ClIaCTUYCCKOM s

'V JKeHIMH IETOPOJIHOTO BO3PACTa OCTPhIi MH(pAPKT MHOKap/ia C/Ty4aeTcsl IOCTAaTOYHO pejiko. YacTora ero
Pa3BUTHS BO BpeMst OePeMeHHOCTH He IIPEBHIAeT 0T 2 A0 5 CTydaes Ha 100 000 skenuun (1, 2]. Ipunmmas so
b) CTpaHeHHBIX HEIHe (PAKTOPOB PHCKA, KAK KypeHHe, CAXapHBIii 1Ma6eT 1 CTpecc, MOXHO OXM/IaTh BO3PACTaHMe
YA/IBHOTO Beca IaHHOI MaToNOrHH. HAIOMHIM, UTO GepeMeHHOCTS CaMa 110 CeGe CIOCOGHA YBeNuHBaeT Bepo-
o ATHOCTH pasiTis OVIM B HeCKO/BKO pas [3].
Vagectio, uto OVIM MOXeT pa3BuThCs Ha /oGOl crajui Gepemenoct. HanGoree pacnpocTpanenHas
I1 OBe eHI/Ie T OM 0 I BI/IC a UJIIN BKCT eHHO % IOKAMBALHA HHPAPKT - TIEPEAHA CTEHKA I BEPXYILIKa IEBOTO KENYIOUKa. UACTaR IPUHILHa BOSHIKHOBEHILA
VM B nipeji- ¥ NOC/IEPOJIOBOM IepHOjie - CIOHTAHHOE PacCIOeHMe CTEHKM MPOKCHMA/ILHOTO OT/Ie/a /IeBOik nepeji-
Heil BeHedHOI apTepyy. CHUTAIOT, 4TO B OCHOBE HTOTO NPOLECCA NIEKAT CTPYKTYDHbIE I GHOXHMIUECKHE 13-
MeHeHI CTeHKH COCY/1a, 06YCTIOBNeHHble 3GHTKOM TPOTeCTepola, a TaKKe 03MHOGIIHA 1 HEIOCTATOYHOCTS
UIa3MaTH4eckoro GpakTopa, CTHMYMPYIONIEro CHHTe3 IPOCTALMK/IMHA M yBe/MYe e KOHLIeHTPaIliy IMIIONpo-

KODOHADOAHTUOTIDAMUHU HEIICIICCOO 6 a3HO Reon 1 58] Thep sy e S oo 420 BACACKAR & py Y oAy PR
e o 0o o MHTEPBEeHIMOHHBIX METOJMK Jledenysi, CMepTHOCTb B OCTPOM mNepuofie 3a6onesanus (npeumyniecrsenso 8 111
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