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HEMPOHANIBHOIO MOBPEXAEHWA N BO3MOXHOCTWU EFr0O KOPPEKLMW NPU MATOJIOTUAX LLHC

Pesiome. [TpoBeneH aHannTudeckuii 0630p MUPOBOK INTEPATYPbI, B KOTOPOM OCBELLEeHbI B3IJ/1SAbl HA MexaHu3Mbl BO3HUKHOBE-
HUs ¢eHOMeHa 3KC&I/VITOTOKCI/I’-IHOCTI/I, a TakXxe ero 3Ha4eHuvie B pa3Butnin HeI/IVpOHaﬂbHOI'O oBpexXaeHns rnpuv OCTPbIX rnarosiornsax
UHC PaCCMOTpeHO BO3MOXKXHOCTU BJ/IMSAHUS Ha d)eHOMeH 3KCaNTOTOKCUYHOCTU rnpu pasindHbelX Nato0rn4eckrx COCTOSAHUAX.
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PHENOMENON EXITOTOXICITY. OCCURRENCE MECHANISMS, VALUE IN DEVELOPMENT NEURONAL OF
DAMAGE AND POSSIBILITY OF ITS CORRECTION AT PATHOLOGIES CNS

Summary. The state-of-the-art review of the world literature in which sights mechanisms of occurrence of the phenomenon
exitotoxicity, and also its value in development neuronal damage are shined at sharp pathologies CNS. It is considered possibilities of
influence on a phenomenon exitotoxicity at various pathological conditions.

Key words: a phenomenon exitotoxicity, neuronal damage, treatment.
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THE MODERN CLINICAL ASPECTS IN OBSTETRICIANS TRAINING

Summary. This review summarises recent progress in the evaluation of the effectiveness of simulation training for maternity care
in the world, and presents a vision for ensuring that practical simulation training for maternity care can become an effective tool to

reduce global maternal and perinatal morbidity and mortality.

Key words: pregnancy, simulation training for maternity care, shoulder dystocia, eclampsia, postpartum haemorrhage, neonatal

resuscitation.

Improving maternal and perinatal care isa global priority.
The World Health Organization (WHO) hasestimated that 1000
women die every day from preventable complications of
pregnancy and childbirth [World Health Organization, 2010].
Worldwide, there are approximately four million neonatal
deaths each year and a similar number of stillbirths [Lawn et
al., 2005]. On the basis of these factors, it is not surprising
that the maternal mortality rate (MMR) in the US is greater
than in countries of comparable socioeconomic resources.
In 2005, the MMR was 8 per 100,000 live births in the UK
but 11 per 100,000 live births in the US.2 The US
government's Healthy People 2010 target is no more than
3.3 maternal deaths per 100 000 live births. In contrast, the
rate was 1 per 100,000 live births in Ireland [World Health
Organization, 2010]. However, unified curriculum for
multidisciplinary teams caring for obstetric patients, which
includes strategies to initiate resuscitation, accomplish birth
quickly after maternal arrest and coordination of efforts with
other resuscitation teams does not exist.

Practical simulation training for maternity care might
prevent many of these deaths. Simulation training in
obstetrics is not new. In 1748, Madame du Coudray, the

King of France's midwife, developed a life-size mannequin
from leather and bone to teach the management of
childbirth.3 She trained local doctors who, in turn, trained
local women. In thisway, du Coudray disseminated practical
training, enabling hundreds of women in France to
experience safer childbirth [Gelbart, 1998]. Over 250 years
later, there appeared to have been little progress; a systematic
review of obstetric emergencies training published in 2003
concluded that few methods of training had been evaluated,
and there was minimal evidence of their effectiveness [Black,
2003]. Medical simulation is an educational method that
incorporates mannequins of varying anatomical and
physiological fidelity and/or patient actors, toallow individuals
and teams to practice clinical situations in an environment
that causes no risks or discomfort to patients, and posesless
time restrictions and less constrains for the provision of
feedback. Several aspects of competence can be targeted
in simulation based sessions, including knowledge, skills,
and attitudes; as well as teamwork skills such as
communication, task distributions, and team support.
Establishing the educational objectives of the simulation
session and the target audience that it isaimed at, are crucial
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aspects of the process, and ones that are profoundly affected
by the availability of adequate simulators [Draycott et al.,
2006; Scholefield, 2007; Draycott et al., 2008; Maouris et
al., 2010; Carlo et al., 2010]. This review summarises the
10 years of progress since 2003 and presents a vision for
ensuring that practical simulation training for maternity care
can become an effective tool to reduce global maternal and
perinatal morbidity and mortality.

One of the first published descriptions of obstetric
simulation was an eclampsia drill [Draycott et al., 2000].
The simulation of eclampsia enabled departmental staff to
develop and trial an eclampsia box containing the
equipment, drugs and guidelines required to manage this
rare emergency. A randomized controlled trial comparing
the effectiveness of multiprofessional training for eclampsia
in local hospitals with training in a regional simulation centre
showed marked improvement in all aspects of care after
training [Ellis et al., 2008]. Training at local sites involved
patient-actors, whereas a high-fidelity, full-body simulator
was used at the simulation centre; 140 midwives and
obstetricians were randomly allocated to local or simulation
centre training. Following training, there were significant
improvements in the completion of basic tasks (87%, 100%)
and inthe administration of magnesium sulphate (61%, 92%)
in simulated eclampsia. The time taken to commence the
administration of magnesium was, on average, nearly 2
minutes quicker following training. There were equal
improvementsin both settings; it was the training itself, rather
than the location or the simulation equipment used, that
appeared to be the key to success [Ellis et al., 2008].

Shoulder dystocia is an unpredictable and therefore
unpreventable emergency. A large, multisite, randomised
controlled trial demonstrated that the management of
shoulder dystocia before training was often poor, with only
43% of staff able to successfully manage severe shoulder
dystocia [Crofts et al., 2006]. Following a 40-minute practical
training session undertaken in multiprofessional teams, there
was asignificantimprovementin the proportion of participants
who successfully achieved simulated delivery (43% pre- and
83% post-training). Thisimprovement was largely sustained
at 6 months (84%) and 12 months (85%) after training.
Training on a high-fidelity mannequin (which included force-
perception teaching) offered additional benefit when
compared with training on standard equipment; after training,
there was a higher successful delivery rate (72%, 94%) and,
on average, the deliveries were completed more quickly
with a lower total force applied. S.H. Deering et al. and D.
Goffman et al. separately demonstrated improved
performance of advanced shoulder dystocia maneuvres
following simulation training [Deering et al., 2004; Goffman
etal., 2008]. [Deering et al., 2004] found that obstetric trainees
who had undergone simulation training scored better for
the timeliness of both completion of maneuvresand delivery
compared with those who had received conventional training.
Of greater importance is the effect of shoulder dystociatraining
on clinical outcomes. A retrospective review over an 10-

year period compared birth outcomes for shoulder dystocia
before and after the introduction of a local training program
in one UKhospital using a prototype PROMPT Birthing Trainer
(Limbs and Things Ltd, Bristol, UK) [Draycott et al., 2008].
Following the introduction of training, there was a significant
increase inthe use of appropriate management manoeuvres,
with at least one appropriate manoeuvre used in 90% of
cases after training, compared with <50% before. Moreover,
the use of excessive traction fell from 54% to 24%. In
conjunction with the improvements in clinical management,
there was an associated improvement in clinical outcomes.
Obstetric brachial plexus injury (OBPI) and/or bony fracture
in cases of shoulder dystocia fell from 9,3% before training
to 2,3% afterwards [Draycott et al., 2008]. Similar
improvements in neonatal outcomes have also been
demonstrated after the introduction of annual
multiprofessional simulation training for all staffin an American
hospital. The OBPI rate after shoulder dystocia decreased
from 30% before training to 10,7% after training [Inglis et
al.,, 2011]. Not all training has been found to be effective;
introduction into another UK hospital was associated with a
higher rate of OBPI [MacKenzie et al., 2007]. This suggests
that not all training is equal in effect.

Postpartum haemorrhage (PPH) contributes to 140 000
deaths worldwide [Abou Zahr, 2003]. Deering et al. studied
the simulation of PPH secondary to uterine atony with 40
obstetrictrainees[Deering et al., 2009]. Only 45% controlled
the haemorrhage within 5 minutes, and 48% made
medication errors. Birch et al. compared lecture-based
training with simulated drills in the management of PPH. All
participants showed increased knowledge following training,
but those who had undergone simulation training also
improved team working skills when compared with those
who had only lectures [Birch et al., 2007]. Maslovitz et al.
demonstrated that simulation training for PPH enabled the
identification of common errors which allowed targeted
teaching and training. This training was associated with an
improvement in management, which was still evident 6
months later [Maslovitz et al., 2007]. The common errors
identified were a lack of knowledge of medication, delay in
transfer to theatre and underestimation of blood loss.

The appropriate and safe use of forceps and vacuum
instruments to assist vaginal birth is an essential obstetric
skill [Patel et al., 2004]. Dupuis et al. developed a high-
fidelity model that allows the trajectory of the application of
forceps blades to be tracked using spatial sensors. Senior
obstetricians demonstrated a superior technique but, after
training, the abilities of junior staff improved [Dupuis et al.,
2006]. Other models have been developed to train medical
trainees in appropriate traction. After practical training, both
the correct forces and successful delivery were achieved
more often in simulated instrumental births [Leslie et al.,
2005; Moreau et al., 2008].

A systematic review concluded that perinatal mortality
might be reduced if birth attendants received practical
neonatal resuscitation training, but the evidence of
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effectivenesswas not strong [Bhutta et al., 2005]. More recent
studies have evaluated the effect of the WHO Essential
Newborn Care course, aneonatal rather than obstetric training
course. One study using a before-and-after implementation
design showed that training staff on the course was associated
with improvementsin midwives' skillsand knowledge. There
was also a reduction in early neonatal deaths among low
risk women who delivered in first-level clinics in Zambia
[McClure et al., 2007]. A cluster randomised controlled trial
to assessthis neonatal resuscitation intervention did not concur
with these initial findings, however [Carlo et al., 2010].
Following the introduction of the 3-day Essential Newborn
Care coursein six countries (Argentina, Democratic Republic
of Congo, Guatemala, India, Pakistan and Zambia), there
was no significant reduction in the rate of early neonatal
deaths or in the rate of perinatal death. Interestingly, there
was a significant reduction in the rate of stillbirth (relative risk
with training, 0,69). It is plausible that the observed reduction
in stillbirths might have been the result of training; before
training, infants born without obvious signs of life may have
been misidentified as stillbirths. After training, resuscitation
was more likely to be attempted, with a consequential
reduction in births classified as stillbirths. The decrease in
fresh stillbirths, but not in macerated stillbirths, after the
introduction of the Essential Newborn Care training program
supports this hypothesis [Carlo et al., 2010]. Promising
preliminary observations of the effect of the Helping Babies
Breathe program have been presented recently [Ersdal,
2011]. This is an educational training program for low-
resource countriesthat aims toimprove neonatal resuscitation
using basic simulation scenarios. Preliminary analysis of 13
575 births in Tanzania revealed a significant decrease in
early neonatal mortality from 13,4 to 6,3 deaths per 1000
live births after the implementation of training [Siassakos et
al., 2009].

A review of training programs associated with
improvements in clinical outcomes was published in 2009
[Schouten et al., 2008] Common features of clinically
effective training programmes were as follows:
multiprofessional training; training of all staff in an institution;
training staff locally within the unit in which they work;
Integrating teamwork training with clinical teaching; use of
high-fidelity simulation models; institution-level incentives
for training (e.g. reduced hospital insurance premiumsy); use
of self-assessment to direct infrastructural changes.

There has been significant progress in the evaluation of
simulation training for maternity care over the last 10 years.
Evidence has begun to move from the subjective assessment
of participants' experiencestowards the objective assessment
of clinical outcomes. However, at present, all of the evidence
associating training with improvements in clinical outcomes
relates to neonatal outcomes. There are no studies that
objectively demonstrate improvementsin maternal morbidity
or mortality. Clearly, more research isrequired to investigate
the clinical effectiveness of simulation training on maternal
outcome. Quality improvement programs, including training
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interventions, have been more successful in some
organizations than in others [Dixon-Woods et al., 2011]. This
variation might be a consequence of local contextual factors:
differences in organisational preconditions, readiness at
program onset, interpretation of the intervention and local
implementation strategies. A recent review of the Matching-
Michigan central venous line project identified six key
elements through which the project achieved its effects
[Centre for Maternal Child Enquiries, 2011]. These might be
equally relevant to simulation training programs.

There have been significant changes in the causality of
direct maternal deaths in the UK [Hofmeyr et al., 2009].
Sepsis is now the leading cause of direct maternal death.
Severe maternal sepsis is a rare obstetric emergency and,
at present, there are no published data on its simulation.
With the development of novel, whole-body, computer-
controlled mannequins, there is the opportunity for the
simulation of more complex clinical conditions, such as
severe sepsis. Simulation may be a training tool that can be
used to increase the awareness of the presentation and
clinical management of sepsis, as well as of other complex
clinical situations.

A recent review of training used to improve neonatal
and child outcomes in low- and middle-income countries,
published by WHO, concluded that:

Where in-service training can be provided at a low cost,
it may be worthwhile to do so, giventhat some improvements
in care process can be expected. However, in general, such
training may be associated with high cost and therefore for
most settingsit is difficult to justify the conduct of routine in-
service neonatal and paediatric training courses primarily
based on models developed in high-income countries.

Although this review did not evaluate the effectiveness
of training programmes for maternity care per se, as
obstetricians, midwives, anaesthetistsand neonatologistswe
should heed the authors' recommendations. The authors
propose that the success of in-service training of health-
care professionals depends on a number of factors, but two
are especially important: appropriately skilled instructors in
sufficient numbers and suitable, locally adapted training
materials.

Many courses have been developed that include
simulations of obstetric emergencies to train staff in low-
resource settings. Examples include the Pacific Emergency
Obstetric Course (www.psrh.org.nz), the Life Saving Skills
Course (www.rcog.org.uk/international) and the Practical
Obstetric Multi-Professional Training (PROMPT) course
(www.prompt-course.org). Challenges, in addition to those
outlined above, include the wide variation in local settings,
practices and staffing, as well as under-resourced health
services that are often overwhelmed. Care must be taken to
ensure that areas with the highest maternal and neonatal
mortality and, perhaps, with the most need for training are
given appropriate support to develop and evaluate
sustainable, clinically effective training programmes.

Conclusions. Significant progress has been made over
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the last 10 years in the availability, and evidence supporting
the use, of practical simulation training for maternity care.
New training courses have been planned, implemented and
evaluated, and new training equipment has been developed.
There is an increasing global effort to ensure that training
reaches all those in need, not just those with sufficient
financial resource. We must ensure that training, in whatever
setting, is both clinically and cost-effective, and sustainable.
Simply exporting maternity training courses that have been
effective in one setting might not achieve the same
improvements in morbidity and mortality in others. There is
a need for continued research to measure the effect of
training on clinical outcomes in a wide variety of clinical
settingsto establish what works, where and why. Future work
must also study the implementation and sustainability of
training programmes, evaluating the costs of, and human
resources needed for, the conduct of training for maternity
care in both low- and high-income settings.
Perspectives. Recent research has highlighted the
potential of practical simulation for maternity care toimprove
outcomes for mothers and their babies. We must ensure that

dissemination of clinically effective training equipment and

courses to ensure that maternity staff, in all clinical settings,

have the necessary skills required to prevent unnecessary
maternal and neonatal morbidity and mortality.
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COBPEMEHHbBIE KJIMHUYECKWUE ACMNEKTbI MOATOTOBKW AKYLWIEP-Tr'MHEKOJIOIOB

Pesiome. B Hacrosijem ob30ope 0606LuyeHbl MocnAeaHne LOCTUXEHUS 10 OLEeHKe 3@PPEKTUBHOCTU UMUTaLMOHHOrO 00y4eHus
OTHOCUTEJIbHO OXpaHbl MaTtepuHcTBa v rnpegcrassisger cobovi BuAeHune obecrie4yeHns I'IpaKTI/I'-IeCKOI/IV ro4rotoBku MogdesinpoBaHuUsa
AJI9 OXpaHbl MartepuHCcTBa, 4YToO0 MOXET CTartb 3¢¢9KTI/IBHbIM WHCTPYMEHTOM AJ19 COoKpaljeHns MaTepMHCKOPVI, nepMHaTaanoﬁ
3ab0s1eBaeMoOCTU U CMEPTHOCTH.

KnioueBble cnoBa: 66peMEHHOCTb, MOAENNPOBaHNE OOYy4EHUS 110 OXPaHe MaTePUHCTBA, AUCTOLMS MIeYNKOB, 3K/1aMrCUs, Moc-
J1ePOL0OBOE KPOBOTEYEHUE, PEaHUMaLMS HOBOPOXAEHHBbIX.
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CYYACHI KNIHIYHI ACNEKTW NIATrOTOBKWU AKYLWIEP-THEKOJIOrIB
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EKCNEPUMEHTAJIbHI MIOMU MATKHA

Pesiome. /1g excriepymeHTanbHOro CTBOPEHHS piopomu HeobXiaHe 6e3rnepepBHe i TPUBaIe BBEAEHHS roPMOHaIbHUX rpe-
raparis eCcTporeHHOI Aii, 403U SKUX 3HaYHO NePEeBULLYIOTE NaTo/I0rNYHNY PIBEHb eHA0reHHUX FOPMOHIB, SKUVi MOXJIUBU Y XBOPUX
Miomoro matkn. MopgoreHe3 ekcriepumMeHTaIbHUX PI6POM BIAPI3HAETLCS Bl MIOM MATKu MEPeBaxHO Crosy4HOTKaHUHHOK CTPYK -

TYpOIo. EKCriepyMeHTasbHi poO0TY AO3BOSINIIN MPOCTEXUTH PO3BUTOK Yy MATLi pibpOoM, a HE MiOM.

Knio4oBi cnoBa: mioma matku, ekcriepumeHT, ropMOHH.

Bctyn

HesBaxato4m Ha BeNnKY KinbkiCTb AOCNIMKEHb, AKi 30a-
Banocs 6 po3kpunu Garato NMTaHb NaToreHesy, AiarHoc-
TUKN, NiKyBaHHSA MiOMU MaTKW, KinbkicTb nybnikauin, am-
cepTauiin, NPUCBAYEHMX LA NATONOrii, B OCTaHHI POKM He
3MeHWyeTbes [Buxnaesa, Mannagi, 1982; Casnukunii n ap.,
1986;; Akosnesa, Kykyre, 1997; Tuxomunpos, JIybHiH, 2006;
Brosens, 2006; CtpuxakoB Ta iH., 2008]. Benukuin inTepec
0o uiei npobnemMu NoB'A3aHNN HacaMmnepen, 3 BUCOKOIO
4acCTOTOI MiIOMM MaTKn Ta Pi3HUMM NATOrEHETUYHMMMN Ba-
piaHTamu ii pO3BUTKY.

EkcnepvmeHTanbHi poboTh NSirnmn B OCHOBY OOI'PYHTY-
BaHHS1 eCTPOreHHoI Teopii Miomu, ane BusiBuamn Gararto cy-
nepeynnBmx pesynbratis. Mn BBaxaemo 3a HeobxigHe
npoaHanisysaTt Lji poboT 3 METOIO NiATBEPIKEHHS IHLINX
BapiaHTIB PO3BUTKY MIOMWN MaTKW.

®dibpomy markm Boanocs BigTBOPUTM B EKCNEPUMEHTI
He Yy BCiX TBapuH. BUCOKy 4yTnuMBICTb OO €CTPOreHis BUSIB-
nsie Mopcbka cBuHkKa [Lipschutz et al., 1938; KneHnupknii,
1950; N'mnagytamHoBa, 1967; Mennany, 1968].

Cnpoba ogepxart Miomy y 6GamXyYnx oo NioguHu Tea-
PWH - MaBen, 3aBepLumnacs nnie NnOOAMHOKUM andy3HUM
NOTOBLUEHHAM Y AesknX AinsHkax MaTtku. A. Lipschutz [1942]
NoBioOMUB, LLIO MOMY i3 CriBPOBITHMUKaMM He BOANI0CS oaep-
Xatn abgomiHanbHi GiGpomMuM B NaLokiB HaBiTb NpU BBE-
OEeHHi 3Ha4yHO BiNnbLUOI KiNbKOCTI ecTpaniony, Hix Le no-
TPiGHO BYNO 411 MOPCLKUX CBUHOK.

CynepeunuBicTb y CBOIX MipKyBaHHSX LLOAO NaTtoreHe-
3y Miomn maTtkm gonyctme A.C. KneHnupknia [1966], aknii y
CBOIn MOHOrpadii, NnpuceaYeHin Miomi, nucas, Lo GiGPOI-
0N, opepXXyBaHi eKCNepUMEHTaIbHUM LUJISIXOM, CBOEIO Oy-
[OBOIO BigpPiBHAOTLCA Big, MiOMU MaTtkW i Le € OOHUM i3
KOHTPAPryMeHTiB LLLOAO eCTPOreHHOi Teopii Mmiomun. Hapani
X BiH BKa3Yy€, LLIO0 OCTaTO4HO NEPEKOHANBUM (aKTOM, SKUN
NiATBEPOXYE POb riNepecTporeHii B nartoreHesi miom
MaTku € "OAep>XXaHHS iICTUHHUX MIOM MaTKu B pe3ynbTtaTi
TPMBAIOro BBEAEHHS TBAPMHAM BENKUX 003 €CTPOreH-
HMX ropmoHiB”. E. Novak [1955], BMCNOBAOKHYNCE 3 NpK-
BOAY ekcriepumMeHTanbHUx pobiT A. Lipschutz [1942] i ioro
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