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INTRODUCTION

Trx adding of 3 new ntle to the catalogue of medical works 1 3 re-
sponsibiliy whach may be justifiably undertaken on one of only o
counts of the aum 13 to fill a gap m the hterature or af the author feels
apable of presenting 1n a more palatable manner facts and adeas w luch
have alresdy reached the bbrary shelves  In the present case the plea s
based on the former wdication

At the time of wnung no Datsh textbook of obstetric anaesthesia
remams i prnt. Although the subject 1s dealt wath in textbooks of both
obstetnes and anaestheties discussion necessanly tends to be somewhat
cursory It 1s axomatc that sound practice stems from knowledge wedded
to expenence and an antempt has been made here to gather together
the facts and many of the theones which must be undenstood by an
anaesthetsst before he can intelligently apply himself to the management
of an obstetnc patient. The days of empinasm i anacsthesia for
gemeral surgery are fast passng for obstetne anacsthesa they sull
flounsh. The pages which follow reveal that we reman sgnorant of
many aspects of the subject, notably regarding the problems of placental

and of 1 resp However there 1s much

known wiich s immediately applicable to sound obstetnc anaesthene
procedure and 1t 15 surely time that the prnaples were put mto more
general use

Repeatedly throughout thus decade the pages of the Lancer and the
Bruich Medical Journal have revealed that there 15 considerable disquiet
regarding our standards of h for ot s Thr ¢
may be resolved into two categones the one concerned snth method
and the other with service The pnmary aun of this book 15 to present
an cvalustion of the range of methods of anactthesa and analgesa
with reference to physiological and pharmacologscal procesies Some
mention maust also be made however of the definaes m our anacs~
thesia service fuct that e have s L

Despute the face that we have a large and sl grown.
anaesthensts whose work 1s conﬁncdgdmost mnxg:xiy to Emg:)sd;:zx;;f
1n recent years obstetnc needs have been met by an increase 1 neither
quantity nor quality of Obstetnc anaesth

® 1

remuns the
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Anacsthetists must also bear considerable responsbility for the current
Guluse to teduce the pennatal mortahty and morbidity rates bue the
analysis of the factors concemed 15 difficult

The Unted States has simafar problems  In 1955 the maternal mortahity
was© 47 per 1 ooo e burths with a total of about four nullion delivenes &
Refernng to a somewhat carher penod (1944-53), Matson and Jacoby®
have mdicated that surveys reveal 3-10 per cent of the deaths to be the
result of amaesthesia  In response to this atwavon leading Armcncan
anaesthensts motably Hingson® and Apgar? have urged a 24-hour
anaesthetic service for abstetrics combined wath a closer collaboration
between anaesthensts obstetncans and pacditnaans in both routne
work and 1n the inveshganon of the problems mvolved. That such
proposals can be advanced for immediate adoption 1n a country which
stll suffers from a senous shortage of anacsthensts delineates even more
sharply the poverty of our own cfforts

Obstemnc hesia and analgesia cannot be sansfactonly undertaken
metely by transposing to the Iabour ward the methods Iearned 1 the
general operaung theatre  Further specialized knowledge and technmiques
are needed.

The welfare of the child, also 15 a direet responubility of the obstetnc
anaesthetist. By virtue of hus special traming the anaesthenst has a umgque

contnbution to make towards the problems of an ad

oxygen supply for the foetus of avording ily duced neonatal
depression of resusaitating the newborn and of preventing or treating
regressing pulmonary efficiency n the newbom  Asin the case of maternal
morbsdity these problems become of increasing concen as the previous
major causes of pernatal death are reduced i 1mportance  On a national
scale anaesthetsts are not yet facmg thar responsibiliies i thus field.
The problems 1 terms of both research and of day-to-day apphcation
can be attacked satisfactonily only by the concerted action of obstetricans
pacduatricuns  and anaesthensts (physiologusts and other laboratory
workers have of course a great part to play in the special centres) each
of whom 1s willing to work under the direction of the others depending
upon the shifting requirements of the situation

Ths 15 no place 1n which to discuss the larger questions mvolved m an
expansion of the anzesthenic service fully to meet these requirements
It mught be suggested, however that the urgent demands of obstetaics
are likely to be met to a greater extent by 2 reorganation than bya

£ of each hetic department

The common function of an Introduction 15 ta survey the environment

—both lustorical and contemporary——of the subyect to be dissected 1n the
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Cinderella of the sp:cuhcymmost pital luding those of consid
able reput d all too frequently hesia for forccps delvery 15
left 1n the hands of the junsor resident unsupervised, and with only the
smatterings of experience m the general theatre That most obstetric
operations are emergencies occurnng at awkward hours 1s the basic
cause of this admmstrative fallure but 1t 15 also the very reason why
mereased skill and attention are called for m these cases
The naunonal maternal and infant mortality rates have been falling 1n
a gratfying manner dunng the past twenty years These declines have
resulted from improvement 1 many lnes of therapy notably i the
combating of sepsis and of shock, but not from smprovement in standards
of anaesthesta  The latter 1s now by contrast becoming a promment
cause of maternal mortality and must thus be indicted as a major factor
m infant mortality and morbidity In 1955 there were 667 811 live burths
439 maternal deaths and a maternal mortality rate of 0 66 per 1000 1
England and Wales?! Of the maternal deaths 251 were associated with
comphicanions of pregnancy (excluding urnary tract infection and ectopic
pregnancy) or with delivery (Brews p 713)  One hundred and twenty
of these were assoated wath actual delivery and falure of complete
anaesthetic management must have played a significant part i many of
these tragedies  The Report just quoted mdicated that 1n the three-year
period 1952~54 in England and Wales 49 maternal deaths were directly
attributable to complications of anaesthesia and 1n another 20 cases
anacsthesia was a contnibuting factor  To tlus total of 69 must be added
an unspeaficd number 1 which the anaesthetist was at faule m s role
as resuscitator  Comparable figures wall certamly apply to the whole of
the Umted Kingdom
Dinnick® has shown that in England and Wales in 1954 general anaes~

thesta was admunistered for 67 6oo of the 432 000 deliveries occurnng
1n hospitals and regional methods were used 1m a further 19 000 cases
When considered m relation to the round total of two mullion anaesthetics
(excluding dental gases )* admimistered annually in the United hingdom
these figures speak for themselves  If we relegate to a position of neglect
one patient out of every twenty-five requunng anaesthesia we are faling
m our professional duty This 1s the very least of the matter for no
menton has been made of the 9oo 000 delvenes occurnng each year
the United Kingdom dunng the course of which techniques and drugs
of direct concern to the anacsthenst are regularly used. The negligence
of Bntsh anacsth:usls m dus rcgard 1ll-becomes the country n which was
fint d da y lled method for the rehef of pan m
childbirth
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Dest B Hershenson Robert A Hingson, Clement A Smuths Varginia
Apear, E H Seward, Hilda Roberts Tan Donald and R Bryce-Snuth,
It 18 fargely du to the imuatn ¢ of these men and women that case of
pam in chuldbicth has been and continues to be rendered more efficient
and more safe for both mother and cluld

Finally my thanks go to Miss Marjonie huck MRC O G n Toronto
andtoDr R E Molloy FFA RCS now returned to London from
Putsburgh for reading the draft text wath the um of discovermg any
gross errors of fact m obstetric and anacstheue matters They are not to
be held responsible for any of the op or rec d
nons expressed.

Jjsc
September 1958
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body of the book In thus respect 1t 1s felt that two further matters must
be presented one a warning and the other a tribute

Most hospital practuitioners regularly consult the leading journals
concerned with therr speciality and published m other lands  In the
English-speaking communities reading 15 probably confined to the
Journals from the Commonwealth the United States and Scandinavia
Interpretation of the views expressed and of the results reported 1 these
articles must to some extent be based upon an apprectation of the medico-
socral background of the commumity under mvestigation  In the field with
which this book 15 concerned the point assumes great importance when
attention 1s directed to the literature of the United States and Canada
Readers on the eastern shores of the Atlantic would do well to bear
mmnd the following facts

The midwnfe system 1s vartually non-exustent 1n North America almost
all delvenies bemng conducted by the attending physician or obstetncian
{in the U'S A 85 per cent of the total occur n hospitals) Outside of the
renowned mstitutions  this not infrequently leads to a call to delay the
progress of delvery m order that the accoucheur may reach his pattent m
time ® ® The vast majonty of delivenes are mstrumental the practice
bemg founded upon well-engramed views on saving the permeum and
avotdmg prolonged pressure on the foetal head. Consequently the very
large numbsers of forceps delivenies often quoted are m effect biased by
the mclusion of many cases of normal women undergong normal
pregnancies and having normal mfants In North Amerca active
partictpatton by the mother m her labour 15 not generally observed and
there 15 a voarferous demand for the obliteration of all awareness of the
barth process for sedation and for if possible amnes:a  Hingson s mtro-
duction of the regime of continuous caudal analgesia has to some extent
offset the latter two requirements

It 1s important that these factors be borne m mmd whenever arncles
from Canada or the U'S A are consulted just as 1t 1s necessary for North
Amentcan readers to appreciate the working conditions i Britam and
Scandinavia when assessing the results published m these countres

As was sad earher tluis book was concerved mamly because there
appeared to be a need to collect and to analyse the plethora of pronounce-
ments and observations on the subjects of obstetric analgesia and

and of 1 on I bly therefore 1t 1s

founded upon the work of many people who have been promment n
ths field dunng the past century A very personal call 1s felt to pay tnibute
to the following mspinng workers SirJames Young S1mpson John Snow
Carl Gauss Sir James Bareroft R J Mmmut Stewart H Chfford
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the gan 15 notably accelerated dunng the course of the third tnmester
reversal of the process bemg wutated only after delnery  The e~
vascular water retention mereases only shghtly dunng the fiest tnmester
the gradient sreepens thereafter untad just before the onset of labour when
there 15 5 tharp and significant £211

Salt closely p water throughout preg-
nancy Both processes ate probably related to the secrenion of sterosds by
the placenta. In the post-partum period following 2 normal pregnancy
on the aserage about § gm sodiom 15 “shed by the mother

The other components of the blood also follow a pattern of volumetne
change durmng pregmncy  Total blood volume decreases dunng the
first t.0 months and thereafter rises gradually unol the nme of delwvery
Plasma volume steadily throughout pregnancy until yust before
the onset of ibour when there 1s 2 sigmficant &2l Red cell volume after
an muuad fal} dunng the fist tho months nscs wath the progress of
preguancy untl the ume of delvery However the increaung hyper-
volaemia outstrips the nse m red cell volume and hacmoplobm mass
feading to haemodil and an app as term approach
A red cell count of 3475 mudlion per c em. 2 haemoglobm of 1112 gm
per cent, and 2 haematoent of 35 per cent have been suggested as the
fower levels of normal at term  Became of foctal demands made upen
the maternal 1ron supphes there 15 alvays 2 tendency for 2 true ansemua
w develop I 15 almost always necessary to supplement a normal good
et with 1ron throughout pregnancy m order to buuld a store waith which
the heavy demands of the final timester may be met. Itas the duty of the

hetist 10 €0-0p with the ob o watch for amaerma
and to treat 1t should 1t occur m a patent under s care. It s generally
accepted that the maternal blood loss dunng a normal delivery mught
reach 500500 m}

The platelets which semam fauly constant m concentraton durng
preguancy wmcrease shruptly m number dunng the late stages of hibour
There 1s 11 addinon a totalincrease and 2 relative tncrease m the fibnnogen
content of the plasma, the total amount beng 40 pet cent greater than
normal-despite a duminution of plasma protemn concentranon there 15
actually a gam of about 18 per cent 1n the total arculating mass near term
Although these two factors are important n curbing
maght also lead to an d lability to thromb
dunng the puerpenum. and should spur the anaesthetist to m&m& care

m the matters of foot-stirraps leg-rests and general positioning of the
patient

haemorrhage they
bolie ph




CHAPTER 1
THE MOTHER

EVERY anaesthetist 1sa doctor It1sto be expected therefore that obstetnic
1es will be ad d always by practoners having some

knowledge of the significant changes panying preg; Further~
more the anaesthetist will be aware of the general mechanics and
phystology of labour and of how these might vary It 1s only by weaving
tus speciahized skll mnto the framework of this basic knowledge that he 13
able to offer maxamum aid to both the patient and the obstetriaan

As m all med co-op 1s the key-word. The h
must be able to annapate the difficulnes which the obstetncian might
encounter during delivery and must be prepared to allow hum the best
operating condinons compatible with the safety of his two patents
Reaiprocity 15 of course implicit m co-operation A good obstetrician
appreciates the limitattons of anaesthesia and the dangers which 1t
presents to mother and child Inaddition 1 any good team each doctor
will know the individual adequacies of the other and will modify hus
technigue accordingly

In the years of his tramng and—mn the case of the occasional obstetnc
anaesthetist—dunng the long summer of hus consultancy recollecnons
of hus undergraduate twnon m obstetnics will fade m the mund of the
anaesthetist Ths chapter 15 an attempt to present a resumé of the important
anatomucal and physiological considerations of pregnancy and labour
relative to the practice of anacsthesia  In emphasis and approach 1t 15 2
considerable distortion of the obstetric viewpomt  ths 15 natural enough
as [obstcmmn and anaesthenist contemplate the patient from opposite
poles

Normal Pregnancy and Labour
1 VAmATIONs IN Broop arnD Bopy Frum
Water 1s a normal of pregnancy There 15
general retention throughout the tssues but the proportons held m the
intra- and extra-vascular compartments vary mn cach trimester  The
extra-vascular flmd increases gradually dunng the first s;x months and
6
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contraction The subject wall be fusther discussed m this and subsequent
chaptess

Althouch the general venous pressure remasns rclatvely unchanged,
the snereasng sue of the granid uterus leads to @ gradual oise s the
femoral venous pressure contmuwng through the sccond and thied
enmesters At term the pressure reaches about 18 mm Hg compared
wath the normal 6 mm Hg ¢ should be noted that when the patent 5
suptne as m operatn¢ obstetrics the nferior wena casa—~which recenves
the utenne v enous outflow —is directly subject to these pressire changes

3 ALTERATIONS IN THE MECHANICS OF RESPIRATION

Despite the encroachment of the duaphragm o the thorae cavity
pulmonary venulanon 15 sctually mcreased duong pregnancy  This
ncrease 3s muttated in the first and gradually through-
out pregmancy It 18 a result of 3 nse 1n both respiratory rate and udal
volume  The raze 15 mcreased to the pomt of dyspnoea 1 about 60 per
cent of women dunng the final mmester  Broadenung of the chest and
2 change from abdomunal to thoraae breathwng contmbute to the
physiologteal compenszuon for a decreased thorzac haght and the
udal volume ncreases by an average of about 25 per cent dunng the
months from tatly pregnancy to term  Vatal capacity and wmspiratory
reserve remam unchanged, and thus the expiratory reserve 15 mevitably
decreased.

The respiratory mucosa exhsbits a generatized hyperaemua due to capil-

g 15 to be accepted as g however shghtly
the hazard of mtubanion especially of the nasal soute s used It also tends
to sncrease the d fort of the dysp of late pregnancy ~—an merease

which 1 emphanzed 1n the presence of even minor upper respiratory
wfection These pomts are of some smportance 1 regard to the applica-
tion of a face-mask 2s breathing b e ly difficult for
some wornen at term

4 Brocuesacar Caances

As pregnancy advances both the oqygen and the carbon dioxide
dissocuanion curves of the mother s blood are shufted shightly to the night
This means that dunng fate pregnancy m a low oxygen~tension environ.
ment oxygen 13 more readily released and catbon diowide more readily
waken up by the biood than 15 the case m the non-pregnant state. Oxygen
cansumption s mcereased, having by term nisen to a level about 10 pex cent
lugher than that obtamung prior to pregnancy  Carbon dioxide tension
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2 CARpPIOVASCULAR CHANGES

The dynamics of the arculation underge important changes dunng
pregnancy ‘The size of the heart mcreases shghtly but only m proportion
to the general weaight gam  Its posiion changes as mught be deduced
from the mechanics of a rapudly growmg tumour causing upward
displ of the duph Cardiac output 15 mcreased consider-
ably dunng the middle trumester and thereafter gradually falls reach-
g a rate a little above normal just before term. During the first stage
of labour cardiac output rses agam increasing markedly when strong
uterme contractions occur At no time however s the myocardial
reserve of the pregnant woman without heart disease demonstrably
depleted.

Durng pregnancy the restng pulse-rate increases on the average by
12-20 beats per munute  Vanious changes of thythm mn otherwase normal
hearts have been observed they mvanably disappear following delivery
and are probably of no sigmficance

Systohc blood pressure 15 unchanged by normal pregnancy  The
diastohe pressure falls shightly dunng the greater part of the gestation
penod, with a resultant increase m pulse pressure but 1t rerurns to the
pre-pregnancy level dunng the final month

As would be expected, uterine blood flow mcreased vastly with the
progress of pregnancy It has been computed that towards term blood
reaches the uteros at the rate of s00 ml per mmute! Due to the demands
of the foetus oxygen consumpnon 15 extremely high (see Chapter IT)
Furthermore there are duning labour greatly sigmficant changes m the
continmty of uterine blood flow It has been shown that i the course
of a normal contraction the pressure withmn the vterme mauscle nises to
about so mm. Hg  As the venous pressure 1s only about 4 mm Hg
there 15 2 temporary interference with the venous return from the uterus
and consequently by retrograde ressstance with the arternal supply
It has been suggested that this perod of relative 1schaema durnng each
contraction 1s compensated for by 2 local hyperaerma—mduced by the
accumulated metabolites—whilst the utenne muscle s at rest The changes
m uterte blood flow are said to be accompanied by simular vananons m
placental blood flow leadmg to a idal vamation mn the amount of oxygen
available to the foetus The second of these propositions has not yet been
sansfactonily demonstrated, and 1t 1s mnteresting to speculate upon the
sigmficance of the large blood-filled meervallous spaces i this respect.
Possibly m normal labour the meerwillous blood acts as a reservor from
which the foetus can draw an adequate amount of oxygen durmng a
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1s profonged, the use of drugs whichare excreted unchanged by the kadney
must be houted.

% Mrcmawics Axp Pare Lasour

Towards the end of 3 normal pregnancy the uterus 13 an extra-pelvic
structure. The onset of labour may be heralded by the phenomenon
of hghtening 30 which the presenting part descends wto the pelwis
Prior to thus, although the welkknown contractions of Braxton-Hicks
occur with considerable frequency there 1 no pam of any sigmficance

d wich normal pregnancy

The nen e-pathways i olued 1n hibour are now w ell-recogmized, theie
final sdenuification bang based largely on the resules of Cleland 5* onyginal
work. The propulinne efforss of the uterus contnbuted largely by the
Tongutudinal muscle fibres of the corpus and fundus are minated by
stmuh waveling via sympathenc fibres whose eentral ongns he aborve
the Jevel of the nxth thoracac segment  The oncoming foctus 15 accom~
modated by actine ddatation of the lower segmient of the uterus thats
by the aureular fibres of the Jow er thurd of the corpus utert and those of the
cervix. The motor pathways by which this i effected are contaned 1
the parasympathenc outflow from S2 3 and 4 In addition to the neural
element, there 15 2 hormonal factor of posubly equal importance i the
control of myometnalactivaty Its understood that a prwstary denvatve
closely related to pitoan plays an important part i the imnatron of
uterine contraction.

e semsory nenve supply 15 best desenbed m conjunction with an
account of the course of labour The el contractions are felt as a
ghtemng 1 the lower abd, and the Jower part of the back.® Such
are not to be d as evidence of truc labour unless each
15 accompanied by a palpable utenine contraction  The lower abdommal
4 fort 1 reflexly produced by stmubi ansing i the body of the
utesus  Afferent nerves from the Iateer pass via vanous plexuses of mter-
vemung fibees to therr cell stations n the eleventh and twelfth thomac
gangha of each sympathetic cham  From these the assocated white rami
communicantes travel with the appropnate dorsal nerve root to synapse
i the cleventh and twelfth thoraac segments of the spinal cord. In
accordance with the general findings regacding visceral sensanon pain 1
therefore teferred to the arcas supphied by the somatic afferent nerves
ansing from thess segments Under some arcumstances the first lumbar
segment might also become mvolved.

The ow backache component of early habour 15 assoqated with the

start of cervical dilatation  Stumuli from the cervix wre transmitted viz
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and carbon dioxde con.ent are both dommished.  The carbon doxde
combmmg power of the blood decreasss from the normal of abow 52
volumes per cont to apprommately 45 volumes per cent. Thes redsaron
m alkah reserve 1s accompamed b a reducnen m totad befer base. Irdoss
not, howsver represesnt 2 tres 2adoss. The serom pH rererms constor,
Ths cond.nion 15 apparendy one of compensaied carben dionds defi,
2 defiert resulnng from the d pulmonary vendlation refered 1o
above. Thsse factors are of conederablz importance m the mmdenstmdmy
of questions concernmg neonatal resprranon.

In relanon to the foregomg 1 1 25 wdll to remember tha. domng
normal pregrancy the basal metabobc rate mses gradually amd ther a
term 1 mugh. be more than 10 per cent above tha. obmmg m the
ron-pregnant sate. In addinon, theee 15 an mereased £ absorpuon and
2 nse 1 plasma fars concepmation. Ketosss 18 ho 2 po~mud accompam-
ment of pregrancy bot these two shfts, together with the fall malkale
reserve, make the pregoant woman moreasmely Lable to daft mw 2
ketonc sm.e.

Glreosma, persmsten® or mtermuttent, 152 po. tuosnal featnre of many
pregnanaes. It xs rela.ed to 2 low ered renal threshold, and 1o 2 derreassd
abibre on the part of the Iver to store glycogen.

Non-pro.em mtrogen and Hood wrea levels are sigmficands redsced
durng nowmal pregrancy

s Dicestive Drstorzance

The only dswrbance of digestion which 1s of 1m.crest to the anzesthenst
occurs dunng labour It has Jong been held that there s 2 considerable
redrction m the rate of emprvng of the stomach dunmg libour  Thss
tmxxsbas:da!:nos:mmdyondxmmlmpxmon.zndusndwhold
for both fimd and sohd stomach-con.mts. Radiograph.c mvesaganon®
has tended to throw some doubt on the comrectness of the wew as far
as find contensy are concerned, but it would sl sorve the ansesthense
well pot to tzke chances m dhos respect.

6. Renar Tracr

Of som= xmportanee to the anacsthense 1 the fact tha. domng pregrancy
a shghr degree of hydronreter 2ad hvdron~phross develop—especally
on the ngh. side. Thys effecy tends to be accentoa.od dunmg hibour doe
to meckamaal factows, and can be 3 promment czese of pam exdv m
laboor  The pam 15 referred to the tenth 2nd devenh thomage segmens.
If, as m protracted labour thos process of damrung back the fow of nrme
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imvolve breath-holding for most of the period of cach contracion with
two mportant implcations firstly no mhalanonal analgessa can be given
dunng the beanng-down period and consequently a store of the drug
must be bule up withun the pauent during the 20 seconds prior to each
sucheptsode secondly, for a 30-40 second penod duning cach contraction
the mother 1s depnved of oxygen and at the same time she performs a
vanation of Valsalva s manocuvre  These factors are of the greatest con-
cern 1n the conduct of cases of maternal heart discase and of foetal dustress

In some mothers duc to reasons of anatomy (unpliable fascial sheaths
reststance to stretching of scar tissue) or psychology (involuntary contrac-
non of muscle by an apprchensive patent) the pelvic floor which term
smphes 1 effect the levator am and s astendant fasaa continues to
resist the passage of the presenting part Such an event 1s Liable to cause
mereased pain m the S2 S3 and S4 segments and, of untreated to resule
1m some soft-tissue permeal myury It 15 the latter prospect added to the
postulated possibility of danger to the mfant because of delay mn the second
stage plus undue pressure on the foetal skull which has led North Amen-
can doctors to favour the practice of routine episiotomy and forceps
dehvery ’

The sense of distenston of the vagma and vulva as they are traversed by
the foetus 1s ¢ d by somatic affe leading to the md-sacral
segments

To allow the accoucheur better control of the rate of deltvery and
thus to help to avoid teanng the penneal skin and subcutaneous tssue
the mother 15 mstructed to stop beanng-down when the head 15 about
three-quarters crowned. To help herto doso she s encouraged to breathe
deeply and rapidly through her mouth, thus effectively preventing a
Valsalva manoeuvre At the same time she 15 usually given some additional
relief 1n the form of inhalational analgesia

After delvery of the head, there 15 wsually a quiet mterval of about a
munute before the next contraction mitiates delivery of the shoulders
To reduce the chances of obtamng a bad tear duning dehvery of the
shoulders the mother 15 d ged from bearmg-d at this time

Any pam dunng the third-stage of labour wall be associated wich a
strong uterine contraction (Trx and T12) vagmal discomfort due to the
passage of the placenta 1s fleeting

8 SoMEe Aspecrs oF PatHOoLOGY
a Pre-eclampnic toxaemsa

To the anaesthetist the outstanding aspects of this condiion are
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the second, third and fourth sacral comp of the patasympathetic
system  Sensation 1s appreciated as comng from the sites of distribution
of the appropriate somatic afferent fibres

As labour progresses contractions assume a greater regulanty and
ncrease 1 strength and frequency Pam 1s likely to supercede discomfort
when the degree of cervical dilatation has reached about two fingers in
the primipara and about three fingers in the multipara  From thus ttime
and until the end of the first stage of labour each contraction 15 character-

ssucally accompanied by a waxing-peak-wamng pattern of pam  The
waxing and wamng components take the form of a dull ache—respectively
increasingly and decreasingly severe—felt mn the lower abdomen the
low back area and the front and inner aspects of the upper thighs
effect over the area of distnbution of Trr Tiz L1 Sz S3 and Sy
At the peak pertod there 1s 1 additon a severe grping pam which 1
usually referred to the areas supplied by Trx and Tz When the foetal
lie 15 occipito-postenior the most severe pan 1 the first stage 1 nearly
always felt mn the back often under such circumstances backache persists
even between contractions

Classically contractions duning the latter-half of the first stage of labour
occur about every 3-5 munutes and last for about T munute Pam or
comfort 1s felt during approximately the last 4o seconds of each contrac-
non, and thus there 15 about a 20-second warnmng period  The
remembrance of this fact 15 of great importance m the successful conduc-
tion of mhalational analgesia.

At the end of the first stage the mother becomes a much more active
participant 1n her labour In many cases this change from the era of
passivity quickens the nterest of the pattent and m so domg helps to
dummnish her appreciation of the pamn mvolved. At the same time both
the character and the source of pain are hat changed  Ce
occur more frequently and gave only about § seconds warmng of the
start of pan  Hence to provide adequate inhalation analgesia reliance
must be placed upon the regutanity with which the contractons occur ¢
Although the pamn of utenine propulston—transmtted via Trx and Tra—
persists that due to dilatation of the lower segment 15 of course ended
In place of the latter snmuh anse from the pelvic floor area npon which
the head descends with some force following full didatation of the cervix
The afferent fibres here concerned hikewase have their central connections
situated 1n the second, third, and fourth sacral segments but are somatc
rather than parasympathetic Stimulation of the pelvic floor leads reflexly
to an mcrease m the strength of uterme contractions 1t also provokes
the mother mnto making voluntary beanng-down efforts  The latter
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tion dunng ot following the third stage with an attendant danger of
severe post partum haemorthage  As an addiional factor the placental
site 15 about twice the normal size m these cases and not infrequently
extends to the lower utenne scgment where retraction s relatively
weffiaent  The routine use of ergometrine has helped to decrease the
frequency of this occurrence but recourse mught have to be made to a
pitoan dnp

Sigruficant aspects of pathology in cases of placenta pracvia, malpresenta-
tions disorders of uterne function prolapsed cord and retaned placenta
wfl be discussed subscquently together wath the role of the anaesthenist in
thar management.
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hypertension mterference with renal function placental nfarction and
retroplacental haemorthage

In severe cases the dimmnushed renal output will be such as to lead the
anaesthetust to Limut hus choice of drugs in the manner suggested previously
(part 6) There 1s strong support 1n obstetnic arcles for the suggestron
that the renal fallure and the hypertension result at least m part from
renal cortical artersolar constmiction 1utiated by a utero-renal reflex
sinular to the Trueta-shunt phenomenon The possible role of the
anaesthetist 1n the treatment of such a condition and m the treatment of
eclampsia will be discussed later m this book.

In the presence of pre-eclampsa the anaesthetist must assume that there
15 a significant dimmution 1n the efficiency of oxygen transport from
mother to child Ths can result from three causes gross placental
mfarction haemorrhage mto the placental site  dumnution m the rate
of maternal blood-flow through the decidual vessels Whatever reason
pertamns 1t behoves the anaesthetist to take care that he does not decrease
maternal oxygenation by hus choice of analgesia or anaesthesta The more
active measures he can take to counteract the effects of placental deficiency
will be discussed later S

b Multiple Pregnancy

Multiple pregnancies tend to result 1 the delivery of small premature
mfants Furthermore toxaemsa of pregnancy occurs relanvely frequently
m assoctation with this conditton  Thus an extra attenuon to the detadls
of maternal oxygenation 1s mdicated The first stage of labour 15 often
prolonged on account of weak and infrequent uterme contractions
accordmg to Gibberd ® who also teaches that the persistence of thus uterme
1 y duning the second-stage leads frequently to the necessity of a
forccps-assxsted deltvery despite thc small size of the foetus

In the case of twin pregnancy there 1s usually an mterval of about twenty
munutes between delivery of the first infant and the resumption of uterne
contractions Dunng this period 1f there 15 any placental separation 1t 1s
likely to be only shght

1t 15 rarely that the presenting foetus does not lie longitudmnally The
second nfant kb 1 1y not so ly sitwated. If
the obstetrician has not been able to carry out a verston on the second
twin before the membranes rupture the mother wall probably have to
be anaesthenzed for the operation.

Possibly because of the excessive stretching to which the uterus 15

subject duning pregnancy there 1s an d nisk of madequate retrac-
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nssue of foctal ongan Tt encloses a broad, swaftly-running custent of
maternal Blood, and hes within the uterwe cavity bemg fed from
artenoles which pass through the myometnum from the uterme and
ovaran artenes and deained by 3 comparable venows system  In any
area of adjaceney the maternal blood flows wn a direction oppostte to
that taken by the foetal stream? Thus desenption pertams to conditions
exsting afier about the thirtieth week. of pregnancy

The speafiary and rate of placental transnussion are gov emed by the
following factors

L ‘The effecuve extent of the placental site
IL The tates of flow of both foctal and maternal blood.
ML The permeability of the endothehial barner
IV The parual gas-pressure osmotc pressure and hydrostane pressure
gradients across the endothchum,
V The relatse concentranons of electrolytes
VI The capacity of the placenta to undertake actin ¢ transmusyion

At term the placental stte1s generally arcular i outhne witha duameter
of about 6-8 nches  However 1t has by ths nme passed s peak of
efficency  The process of placental degeneration normally begns to
reach signuficant proportons at about the thity-aghth week of preg-
nancy It consists of a progressive obliterative endartentis of the foetal
vessels which by causing a coagulanve necross of the chonome willus
leads to the appeatance of localized placental infarets representing discrect
areas of fusion of such necrosed wilh - Concomutant with, though distiner
from, the ateas of infs ate Jocalized aress of b hage mto the
placenta. In these regions the willi have been destroyed or disorganized
by hsemorthage from the maternal aspect of the chorodeaidual space
The process of ageing of the placenta thus leads directly to a reduction
of the efficiency of the organ by dimmshing 1ts area of acuwity  Startng
between one and three weeks before term  degencration continues
progresuvely and thus becomes of consderable sigmficance when
ptegnancy 1s pralonged beyond the expected date of delivery A secent
study* has suggested that the placenta ages much more vapidly at least
between the thurty-sixth and forueth weeks when the maternal Rth
blood-group 15 negative A simular picture of placental infarcnon and
hsemorrhage  of vamable seventy 1s assocuted wath toxaema of
pregnancy essentiad hypertension and chrome nephnts Placenta praevia
1s the remaning notable condition 1n which the placental site mught be
drasucally diminushed.

It 15 convement to consider the factors of the hydrostatic pressure
<




CHAPTER N1

THE PLACENTA

a2 General Considerations

PraceNTAL funcuon 15 the crux of most problems in obstetnc anasthenz
ft1s by way of this fasanatng organ that the foetus receaves sts oxygen,
1ts nourshment and 15 share of drugs admumsstered to and sbnormal
substances produced by the mother The placenta also prosades wsteally
the sole route of excreton open to the foetus  Some recent stodiest?
bave mdicated that certain substances might pass berneen the chonon
laeve and the foerus v the ammotce fmd, bat for the momens these
matters hie outde the range of this book.  The differentual manner m
whuch the placenta regulates 1ts twoway traffic, the factors wfluenang
the degree and selectivity of 1ts action and, 1 great measure the norms
of such action are woefully 1-understood. Howeser the snm of facts
and hypotheses regarding the subject has progresnively mereased smee
Bascroft munated semous research mto the physology of the placents,
and recently—notbly m New York—a determmed attack has been
made on many of the probl The hetsst 1 especually concerned
with gt garding foetal resp and with the possibiliey of
placental transference of the drugs which he admunstess to the mother

An approach to these problems necessitates some understanding of the
physiology and pathology of the placenta.

Tt 1s now considered that the placenta 15 an organ of internal secrenon,
possibly acting also as a storehouse for vanious products necessary to foetal
metabolism. These matters are of hittle practacal concern to the anaesthetist,
to whom the organ 1s represented solely as a vast area of Juxtaposnon of
the maternal and foetal arenlanons Foeta) blood passes from the umbihieal
artenies to the umbihical vem by way of 2 huge netw ork of capillary loops
contamed within the chonome vill  The latter are hined only by a
synanal epuhehal layer and bathed m the maternal blood of the inter-
villous spaces  In the mature plicents, the mtermilons spaces coalesce
to a marked degree, forming what 15 termed the chono-deadial space
Ths supally maternal structure 15 bounded on one side by chononic

15
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arteno-venous difference 1 oxygen content of the umbilical vessels 13
close to that of the utenne vessels the blood flow of the two arculations
should, 1n accordance with the Fick pninaiple be of the same order, namely
sooml per minute We have no means of controlling arther the rate of
blood-flow of the hydrostane pressure within the foctal capillancs of
the placenta.

The mfluence of molecular size and 10nic charge upon the degeee of
permeabiliry of the placenta 15 apparently of hetle immedute practical
concern to the anaesthetsst as there exasts no well-founded theorenical
exposinon of these matters Whuch can be applied to the problems of drug
transference * 'What 15 known empineally about the behaviour of each
drug 15 detailed m the second half of this chapter

It 15 unlikely that the factors of osmouc equiibnium and electrolynic

play any sigmficant part in the of anaesthetic

agents

gThc placental transmission of gases 15 obviously of presang nterest to
the h Detals regarding the hetic agents will be discussed
1n the general section on drugs preceded by a consideration of the passage
of axygen and carbon dioxade.

Tthasbeen d d? that pl. 1 ceases on comple-
tion of delivery and before the cord 1s cut but 1s stll 1n progress berween
the umes of delivery of the presenting part and of the conclusion of the
second stage of labour  Thus there can never be any pownt i attempting
to oxygenate the child via ats mother once delivery 15 complete and nor
18 there any danger to the child 1 giving the mother more anaesthetic
at this stage  Cord pulsation 15 not indicative of contnumty between

1 2nd foetal At though of course there mught be a
dwindling store of oxygen within the placenta on which the apnoewc
wnfant might wsefully draw  No studies of the ime of cessation of trans-
mussion 1 cases of Caesarean sectnon have been reported, but 1t would
obwivusly be of mterest to know this

b Placental Transmussion of the Respiratory Gases

Foctal survival s dependent upon the oxygen supply recerved via the
placenta, and upon the cfficency with which carbon dioxade 15 passed
to the matemal arculanion along the same route  The mechanics of the
two arculations as described above provide a gross control of the rate

* Fora remew of aspects of thus subject wath reference to the infl 1
t‘k'zve r;:i:x us )refcged to McGaughey H.S Jones H. C Talbc:tmfe:nrrnil?v:
X
G 7?5481 lacental transfer 1 normal and toxc gestaton  Amer J Obstet
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gradient and the rates of blood flow together According to Page®
between utenne contrachons the pressure within the foetal capillaes
15 30~3¢ mm Hg and that 1 the chono-deadual space 1 5-10 mm Hg
Dunng a both p me to this gradient
comadentally ensuring that the arculation of foetal blood does not cesse
Page concludes that hydrostane pressure plays no part mn the transfer
of any substance ether way However, changes m the local maternat
arcalanon must influence the rate of flow of blood wathn the chorto-
decrdual space There 1s increasing evidence replaong previous specula~
uon that placental transmission 15 altered 1n conditions affecting the
afferent sunuses of this space  These condinions mclude notably toxacmua
of pregnancy essential b pertension uterine hypertoms and spinal and
eprdural block. As previously indicated, both pre-eclamptic towema and
essenial hypertension may reduce the extent of the effective placental
site by produang areas of mfarction.  Lately st has been demonstrated
by Johnson and Clayton  amongst others, chat i severe toxaema placental
function 15 much maproved by an eprdural block. Obwionsly such 2
block 55 unhkely 1o camse a reversal of the process of pathology m the
wifarcted areas It can be effective only by relieving the constriction of
utenine vessels which 15 2 b wsuc of the cond larly patt
of the considerable rehef of foetal distress afforded by epidural block
during the strong contrac d throughour the prolonged lab
of cases of mcoordinate uterine actinty have been attnbuted 1o utenne
vaso-dilatation.® 7 Payhng Wnight and ber colleagnes™ further behieve
that evenmnthecourseofnormatlabour farrly strong ntenne contractions
by mterrupting blood-flow through the afferent vessels of the chono-
decxdual space can temporardy reduce pl 1 of oxygen.
Indeed, foetal bradycard—possbly ngmfymng foetal hypoxua—ts
frequently observed at the hesght of a conmmacnon and 1 well-reco,
as bang d with d utenine hy p under
of prolonged spmal analgesis.  Varation an the calibre of the utenne
artenoles whether of mtnnsic or extunyc ongm leads to altered mans-
muson from wother to chdd, not by changing the hydrostane pressure
swithin the chorio-decidual space bur by affecting the rate of blood-flow
In cases of protracted uterine vaso-constnenon the flow of blood through
the mtervillous spaces becomes so sluggish tha the pathological process
of infarcoon 15 mitta

Other than the selfievident effects of comp of the umbibeal cord,
hitle 15 known regardmg the factors influenang the rate of blood-fow
through the foetal capiflanes  Romney and i co-norkers® have sug~
gested, on the bass of findmgs quoted later sn ths chapter that 25 the
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anteno= enous difference 1 oxygen content of the umbihical vessels 15
close to that of the uterme vesscls. the blood flaw of the two arculauons
should, i accordance with the Fick prmeiple be of the sume order namely
sooml per munute  We have no means of controlling erther the rate of
blood-flow or the hydrostanc pressure within the foetal capillanes of
the placenta.

The nfluence of moleenlar size and 10me charge upon the degree of
permeability of the placenta 15 apparently of hitle immediate pracuecal
concern to the anacsthenst 35 there exasts no well-founded theorencal
exponttion of these marters whuch can be apphed to the problems of drug
teansference ¥ What 1s known empincally about the behaviour of eack
drug 15 detatled 1n the second half of this chapter

1t 15 unhkely that the factors of osmonc equilibnum and elecrrolyc
concentrauon play any sigiaficant part m the transmission of anaesthenc
agents

gTh: placental aof gases 15 ot ly of presing interest to

c h etuls ding the agents will be discussed
1n the general secton on deugs, preceded by 2 consderation of the passage
of oxygen and carbon dioxade.

It has been demonstrated? that placental transmussion ceases on comple-
ton of delivery and before the cord 15 cut but s sull in progress between
the imes of delivery of the presenting part and of the conclusion of the
second stage of labour Thus there can never be any pomnt in ateempting
1o oxygenate the child vas 1ts mother once delivery 15 complere and nor
18 there any danger to the child 1 giving the mother more anacsthetie
at thus stage  Cord pulsabon 15 not indicative of contmmty between

1 and foetal arcul though of course there mught be a
dwindling store of oxygen withm the placenta on which the apnoeic
wfant mght usefully draw  No studies of the time of cessation of trans-
mussion 1 cases of Cacsarean seetion have been reported, but 1t would
obviously be of suterest to know thus

b Placental Transmussion of the Respiratory Gases

Foctal survival 15 dependent upon the oxygen supply received wia the
placenta, and upon the cffiiency with which carbon dioxide 15 passed
to the matenal airculation along the same soute  The mechames of the
two arculations a5 deseribed above provide a gross control of the rate

* For a review of aspects of thus subject wath reference to the
!‘l;; teader 18 referred to McGaughey H § Jo:n:s H“C.o 1‘:}2‘:‘;“?::;0;\?1;2:

P (1958) Placental mansfer rmal
Cymae 250, et 3 normal and toxc gestation  Amer ] Obster
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and quantity of these transfers The condinons existung at the maternal
foetal mterface ment further discussion
Aspiration of blood from the intervillous space 15 now an establihed
techmgque © and thus analysis of the matemal blood involved i the process
of placental can be ot d with considerable accuracy
The difficultics of obtaming blood samples from the foetal capillancs
have however proved much more intractable and st has been customary
to rely upon analysis of umbilical ven blood, raken at the moment of
delivery as giving a fanrly reliable reflection of the condinons ewsting 1
utero  In the course of two noteworshy articles Apgar and her col
leagues’® 1 have suggested that the parnal pressure of oxygen found m
the umbiltcal vemn ar birth will be lower than that which had obtamed
mn the willous capiflanies immedaately prior to delivery The dafference
1t 15 postulated 15 due to meerference with placental transmussion dunng
pattunition subseq to the analg hether regional or general
and to physical factors assoctated with the mechames of dehvery  These
workers indicate that the pastial pressure of oxygen within the umbibeal
vemn of a normal mfant at the ime of delivery 15 about so mm Hg
Barronand Meschia 2and later Page 8 presented the following equanon
relating to the rate of oxygen transference across the placenta
Q=D W (P,—P,)
where Q 15 the total quanuty of oxygen transferred from mother to
child cach minute
D 15 the diffusion coefficient for oxygen expressed 1 mg fkg of
foctus per mm Hg difference m pO,
W 1s the weight of the foetus i kilograms
Py P, are the average values for the parual pressure of oxygen
maternal and foctal blood tespectively
Commenting on this equation Page noted that P, will alwavs exceed
P, for two reasons there 15 a rapid withdrawal of oxvgen from the foetal
blaod by the foetal assues and secondly the dissocsation of foetal oxy-
haemoglobin occurs at a lower pO, than does the dissociation of adult
oxyhaemoglobm lower even than that of the pregnant woman The [atter
potnt 13 of further smportance for the corollary holds true foctal hacmo-
globmn has an increased affimey for oxygen 10 the high partial pressure
range and quently when pared with adulr h globin has
an mcreased capacity to take up oxygen at the placental site
Page discusses the equation i the light of results published by Romney
and hss colleagues # Thete workers analyse ther tindings m 13 cases of
Caesatean sectiont performed under spmal analgesia and present the
folloswing figures
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Utenine blood-flow assessed at $00 mi fmun
Foetal waght average 3 300 gm
Placental wesght average 500 mg
Weght of myometnum average 1,500 gm

Aserage Oxygen Content

(ml J1o0 ml)
Uterme artery 132
Utertne vein 108
Umbibcal artery 3s
Umbihieal vein 80

Rommey s group considers the oxygen consumption of the placenta
and of the myometnum to be about 4 5 m) kg fmun  Thus from a
total uterne consumption of 23 § ml oxygen per mnute the foetal
demand accounts for about 5 0 mljkg fmun

Reverting to the equanon the following may be subsututed Q=165
W=3 3, (P;—P,)=37 and thus D=0 135 {Page m obtuning a result of
D=02 15 conndenng the transfer of oxygen from the utenne artery to
the uterus and 1ts contents)

The values quoted by Romney and hus co-workers appear to indicate
that the utenne arculation carnies oxygen m considerable excess of the
foetal requurements at term  Gross disrupnion of the placental site would
undoubtedly meerfere senously wach the pa.sage of oxygen to the foctus
as already indicated, but the above-quoted figures lend some pomt to the
more recent views on post-matunty expressed notably by Bancroft-
Livingston and Fisher 3 These wotkers clam that other things bung
equal, there 15 no evidence of an assocation between post-matunty and
foetal hypowa, and that the mereased pennatal mortabty rate arendant
upon post-maturity 1s a reflection of other factors namely disproportion
excesaive size of the snfant, and prolonged labour  As the debate 1s sull
P ding the possibiliry of a 1l hup berween post-matunty and
foetal hypoxa will continue to be pressed.

Assumng that there 13 mazimal flow of maternal blood through the
chanadeadual space and that 1t haemoglobm 15 fully oxygenated the
amount of oxygen presented to the foctus can be increased only by adding
to the quanuty of oxygen dusolved n the plasma McCluret claims that
this can be done by allowang the mother to breathe pure oxygen He
presents the argument that 100 ml of adult blood cantans 025 m) of
oxygen and 1 04 m{ of mtrogen 1 the dissolved state and that thus by
replacing the mtrogen with oxygen an additional 10 ml of oxygen per
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100 ml of maternal blood 15 made available to the foetus  McClure goes
on to say that as the arterral blood of the neonate 1s usually so per cent
saturated with oxygen (an estimate rather lower than that suggested by
Page® and by James and hus colleagues!® 1) and the foetal oxyhaemo-
globm dissociation curve 1s steep m the viamity of 50 per cent saturation
ths slight merease 1 maternal pO, will result 1n a significant nse m the
oxygenatton of the foetal blood. He reports a series of 15 mothers under-
gomng normal delivery under pudendal block. They werc given 101 of
100 per cent oxygen vaa a closely-fiting B L B mask for an average of
45 mnutes prior to delivery The mfants 1t the sertes had a mean umbib-
cal ven pO,_ of 38 21 mm, Hg whilst the comparable figure i a control
series of 19 mothers who breathed arr but were otherwise sumilarly
treated, was 28 93 mm. Hg

That maternal mhalation of a high oxygen concentration mught benefit
the foetus was first suggested nearly thirty years ago *° and the therapy 1
now generally practised in cases of foetal distress

Carbon Dioxide

As stated 1n the previous chapter the patient at term has a low partial
pressure of carbon dioxide in her blood (pCO,) and 2 low concentration
of buffer base (42 mEq/l) compared with that of the normal adult
The findings presented from Apgar s Umt® 1 sn the arucles previously
referred to ndicate that the blood of a normal foetus at term exhibuts
the same tendenctes  In response to the transient anoxaemta assoctated
with delivery per vagmum the neonate rapidly develops a marked degree
of resprratory acidosis but metabolic acidosts does not occur unless the
pertod of anoxaemua 15 prolonged. The fll in pCO, followng adequate
oxygenation of the newborn mfant 15 of equal rapidity In view of the
fact that under conditions of adequate oxygenation foetal pCO; and
buffer base are both d at about the Jevels found 1n
maternal blood, 1t would seem that the placents permuts the very rapid
diffusion of carbon dioxade from foetus to mother without the incentive
of asteep gradient It 1s also apparent that the foetus 1s not as has so often
been clatmed used to a hgh partal pressure of carbon dioxude 1 utero
These matters will be referred to agan m Chapter VI

¢ The Placental Transmssion of Anaesthetic Agents
Our routmes of anaesthesia need modification when applied to the
obstetnic case  The basic feature necessitating this modification 1s the fact
that i such a case there are two subjects mvolved one of whom can
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wsefully beregarded asa poornsk panent Theanacsthetist can benonly
mdxr:c}t comcrg:rumanon g\:oth hus second, more vulnerable patnient  Just
25 1t 15 upon the pharmaco-physiology of the placenta that the develop-
ment of the foctus of 2 healthy mother depends so also 1t 15 upon the
transmutting attributes of the placenta that many of our rules 1n obsternc
anaesthesta fimdamentally hinge Yet even today litle 1s known regard-
ng the plicental filration or actne transport of our analgesic and
hette agents from 1 to foetal arcul Equally important
15 the fact that we are also ignorant of the ime-factor involved 1n many
mstances.
A farly cursory perusal of the hiterature indicates that the first laboratary
evidence of placental transmussion of a drug m which we are mterested
was published 1n 1907 Snyder?® states that Holzbach in that year showed
scopolamine to be already present 1n a child s unine when delivery occurred
15 mmutes after imjecnon of the drug into the mother the route of
d not bang mdicated. Fafty years later we find that there
has been wirtually no progress m our knowledge of the posuible trans-
mssion of other drugs having 2 primary action at the autonomc nerve
endings. Page® has stated that monoamine oadase 1n the placenta prob-
ably breaks down adrenaline and noradrenahine as they leave the materal
arculation and that thus these agents do not reach the foetus Zacksand
Wislocks' have shown that there 15 present in the placenta a large store
of cholinesterase though for some reason as yet unexplamed, the acetyl
cholimesterase and serum cholmesterase of the placenta are compara-
o ely resistant to prostigmine. We rematn completely ignorant regarding
the possible entry mto the foetal arculanon of other para-amaesthenc
agents If scopolamme why not atropine and, of even greater importance
especually 1n respect to the conduct of spinal and epidural amalgesta, why
not the yaso-pressor agentst We appear to know nothing regarding exther
the degree or rate of transference of these drugs yet m the presence of
established foetal distress therr exhubition could concervably be a final
d g factor on the of the case
The tale as regards the mhalational anaesthetic agents 1s somewhat
boghter In 191. Whipple {quoted by Styder®) recorded hus observa
tions that, followang chloroformt anaesthesta for delivery concentration
of the drug 1n foetal maternal and placental blood was about the same
Theze 15 no record of any subsequent confirmation of this work. Although
Whipple makes no comment on time factors 1t can probably be correatty
assumed that there 1s only a very short mterval between commence-

m;nt of imducnion of anaesthesta and the passage of chloroform to the
mtant
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Sruth and Barker 1%1n 1942 published the results of thetr observations
on the placental transmission of ether They concluded that the relanon
between maternal and foetal blood ether levels was generally, though not
always dividually a directly proportional one  The low amounts
which were found 1n the umbilical artenal blood suggested that the foetal
tissues recerved less ether than did the maternal  These workers made

gruficant note of the possibality of tr: passage of ether from
maternal to foetal arculation and also of the pos ible propensity of the
placenta for storng ether thereby mding the production of a gradient
These two matters though beyond the scope of thus book, obviously ment
considerable thought and investigation  Again as wath chloroform there
1s no ntimation of the rapidity with which ether first reaches the foetus
but presumably the delay 15 equally short

The only analytical study of the passage of mtrous ovide 15 recorded n
another earlter article by Smith 20 He quotes only four figures whichare
sud to be the average of an unspecified number of assays~—tmes ate not
mentioned Smuth studied the volumes per cent of ntrous oxide i foetal
and maternal bloods The figures for maternal artenal and venous blood
were 280 and 217 respectively and for umbilical vemn blood and
umbihcal artery blood 13 5 and 9 8 respectively  The strrking feature of
these figures 15 the steep maternal/foctal gradient Further mvestigation
of this problem mught serve to clanfy the picture

The picture regarding cyclopropane 15 rather confused—and confusing
Smuth #° 1n the same article as the one yust referred to reported the follow-
mg findings

Volumes per cent

Sample taken from cyclopropane
Maternal artery 75
Maternal ven 67
Umbiheal vem 60
Umbilical artery ST

Tt will be obsesved that the foetal concentration 15 about 75-80 per cent
of the maternal blood level and that no times are discussed Rovenstine !
mn 1955 sud that the foetal blood concentration of cycloprapanc ap-
proached that of the mother s blood only after 15-.0 nunutes but he
gave no details of mvestigations supporting this  Hingson and Hellman?
state that the maternal cyclopropane blood level reaches 16-20 mg per
cent m 10 munutes and that simultancously the foetal blood levels
(whether artenal or venous 15 not mdicated) nise to 13-16 mg per cont
dunng the same period  There are no detatls gaven of the number of cases
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mestizated, of the nme elapang befors cycloptopane begws to appear
1n the foctal arculation or of what happens after 10 muiutes  Apgar
and her co-wosken® reported 3 study of 25 mothers to whom cyclo-
propane wasgaven They found, i -2 cases that theamount ofanacsthetic
1n the ambthical van Blood was usually less than but was proportional 1o
the smount 1n the venous blood of a | y  As {
artenowvenous studics suggessed that the concentrason of cyclopropane
10 the maternal tissues was not s equitbirm with that in the blood at the
time of samphing 1t was sug d thac che Hfoctal gradient was
probably grearer chan that shown by companson of matemal venous
blood and umbilical vem blood. A saurce of confuston s inherent n the
facts thar, smehussencs thecyclopropane was given bricfly of mtermuttendly
and that a nummogen svashout techmgue was used 1 some cases Agun
there was 5o suggesnon of how much of 2 lag might be presens

It does appear that the placents presents some form of parnal bamer
to the trnsmusion of ¢y clopropane from mother to cluld. In wew of
Apgar s recent exposé™ of the mercased nisks which the foetus runs when
cyclopropane 1 wsed m ob hesia 1t would be as well of our
knowledge conld be more sharply defined on such matters as the tme
factor A further matter to which brief seference wWill be made fater
concerns the possibiity and if so the rate of re-teamsferenice of cyclo~
propane from foctus to mother

OFf the transmission of trechlorethylene {Trilenc) by the placenta, virnually
nothing 15 knovm - Hellwell and Hutton € who were mvestigating the
safety 2nd gotentsalines of Talene as an abstetne amalgesie ducovered
that 1 e es which ate groen Tolene a hugher concentranon of the drug
15 attaned m the foetal aareudatson than in the matemal creulasion. How~
cver these woskers supply of sheep fuled, and they had to resart to using
geats I these ammals the foetal blood contentration was found not 1o
be hugher than the matemal blood concentration An mmportant inference
may be drawn from this The appheation of sesults obtained 1 expen-
ments 1 one spectes to the postul of pharmaco-physiol gieal pro-
cesses 1n another 15 af very doubtful value 1n the study of the function
of the placents. 'We do not know how soon and ta what extent Trlene
reaches the foetus nor do we know how significant s the bygh fat content
of the full-term foctus m relanonshup o Trlene binding-powes  Work
by Roberts®™ seerus to mdrcate that there 1t 2 shghtly raued madence of
neonatal depeession when Trlene 15 used, especsally when pethudine 1s
exhilbnred as an adpunct How much of this s due to the production of

rmld { dep with d foetal hypoxaa, remans ta be
discovered
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Our knowledge of the pl [ of analgesies and sedatives
presents a bizarre preture

Paraldehyde according to Snyder® readdy passes mto the foctal
arculanon  The umbilical cord blood concentration at delivery 1
approximately the same as that m the maternal blood

Methylpentynol (Oblivon) was shown by Boume®® to be absent from
cord blood at delivery, even though the mothers were given as much
]asbx o gm of the drug ar 3-houry mtervals dunng the first stage of
2abour

Recently Katz and Tus co-workers ?7 i 3 prelmunary report have
clumed on the basis of chenucal analysis that promethazine does not
penetrate the placental barner  Clinical expenence to which reference
will be made 1n the next chapter suggests that little if any, of the drug
does indeed reach the foctus and that the same observation mught be
extended to cover all the phenothiazime dernvatwves 1 common use

Dihydrocodeme apparently docs traverse the placenta according to
Myers,?® though no direct assays of drug levels were reported

The narcotscs form an interesting part of the general theme  Apgar and
Papper® are the authors of the only paper 1n which reference 15 made to
actual assays of pethudime the most widely uscd narcotic  They state that
the equivalent of 60-70 per cent of the maternal blood concentration of
the drug 15 found m the blood of the newborn They give no detals
of measurement and do not refer to the tme intervals mvolved  Lund
and Harns* discussed herom  They found no significant difference n the
meidence of asphyxia of infants whether delivery occurred 1 2 3 or
s hours after admmustration of the drug to the mother Refernng
primanily to morphia McNab™ has written that the peak of opiate action
on the foctus occurs 90-120 mnutes following admunsstration of the drug
to the mother and that some depressive action may be observed even
4 hours after  This 15 the tradinonal view but 1t has not recerved the
support of pharmacological mvesiganon  On the basis of extensive
clintcal observation 1t 18 generally accepted that pethudine should be
given not less than 2 hours and morphua not less than 3 hours prior to
the expected ume of delivery and chat apprecisble quantities of these
drugs do reach the foetus Recently snereased favour has been accorded
the view that provided these drugs are given wathin rs-20 mnutes of
dehvery they will not reach the foetus n significant amounts  This
mportant deviation remains to be justified by analysts of cord blood
Furthermore 1t should be noted thar McNab® clums elsewhere m fus
article that N-allylmorphne (Nalline) readily traverses the placenta and

1

he advises that 1t be given larly or ly to the mother
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at least 5 minutes before delivery, 1f 1t 13 suspected that the cluld might
be depressed by a narconc. It 13 hard to believe that the small change in
molecular structure which conserts Nalline to morpluz 18 suffiaent to
lead to a prolongation of the mteryal of transmussion from under § munutes
to 15-.0 mmutes  Although levallorphan/pethudine and levallorphan/
alphaprodine (Nisentl) muxtures are currently advocated weknow nothing
of the rate and extent of transmussion of this antndote  Of possible
significance 1n thus respect 1s 2 detarl in the w otk on pethidine/levallorphan
smuxtures reported by Roberts ¥ Infants of mothers who received thar
last mjection of the muxture 33 hours prior to delivery were on the whole
more depressed than those whose mothers recenved therr final dose closer
to the ime of delivery Possibly there 13 2 differential rate of metabolism
by the foetus favounng the more rapid destruction of levallorphan
but possibly too levallorphan finds a more casy transit to the foetus than
docs pethidine. Gidliam and hus colleagues® appear to favour extending
the safe peniod of narcotic admimstration to one hour In reporting a
study mvolving pethidine and Nisennl they state that asphyxated infants
were never encountered 1n the 20 per cent of ther patients who were
delivered within one hour of the ime of theur last dosc of erther analgesic
agent.

Regarding the other group of antagomsts Holmes® clams that
amphenazole (Daptazol) crosses the placenta, as admunistration of the
drug to mothers under s care d morphme-induced depres-
sion1n the foetus  The tume factor was not indicated. No work has been
reported on the possible antagonsm by Daptazol and Megimide of
barbiturates 1n the foetal tssues

"The position regarding the of the barh themselves 1s
becommng clearer  Snyder'® imphes that all barbiturates cross the placenta
very promptly once they have entered the maternal blood-stream A
number of workers® 9 have n the past three or four years shown that

hiop sodium ad d 1ntr ly to the mother appears 1n
the foetal arculanon certamly withm 2-3 munutes—thereafter the level
of concentration 1n the two blood-streams remains equal faling 1n an
exponenttal manner provided, of course that the drug 15 not given
repeatedly The old 8 10 11 or 1. munutes rules—unfortunately stll
laboured 1 authorantive textbooks and arncles—are falsely premised
and must be abandoned. Ifa smele dose of thiopentone 15 used 1n obstetrie
surgery 1t does not call for 2 hurned delivery  Indeed, 1t may be argued
that the longer the tme elapsing before delvery occurs the less likely
15 the child to suffer from depression of barbiturate ongin

Recently Flowers® showed that sodumm barbital teaverses the placenta
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very quickly, and that maternal and foetal concentrations soon achieve
equality falling gradually over 2 pertod of x5 hours or longer

Ploman and Perssons 37 using the 47 months foetuses nvolved ;m
therapeutic termnations of pregnancy d ated that amy
phenobarbitone and barbstone all crossed the placental barner wathout
delay, although m the case of amylobarbitone admumstered mtra-
musculatly about 30 munutes elapsed before the Jevel of foctal blood
concentration reached that of the matemal concentratton,

Fealy®® has shown that the placental transference of pentobarbital sodum
(Nembutal) occurs almost diately following mtravenous 1y
of the drug  The foetal blood concentration level 1s 74 per cent of the
‘maternal concentration within 1 minute The foetal and maternal blood
levels persist at the same equibbrum for at least 185 nunutes

Nyberg and hus colleagues®® have d d that when punbarbita]
sodwm 15 admunstered to the mother prior to delvery concentrations of
the drag tn maternal blood and 1 cord blood rapidly become almost
equal.

Happily with the exception of one or two disstdents there 15 general
and mformed ag) on the q of the transfer of the musde
relaxants Tt bad been taculy assumed, since Gray s*° onginal work, that
d-tubocuranne did not pass the placenta. Crawford® showed that this was
1ndeed the case, by analysis of specimens of cord blood 11 a reles ant senes
of patients He was also able to d rate that gall; heodide
(Flaxedd) did reach the foetus though in very small—probably -
sigmficant—amounts  In view of the greater senstivity of mfants a
compared with adults to the non-depolanzing relaxants © d-tubocurarine
should be preferred to Flaxedil i obstetrics

The possible transmussion of sucosnylcholine bas not been mvestigated
pharmacologically However there have been no dl-reports following
1ts wse 1n many thousands of cases Even 1f the drug did reach the foetus
the rapidity of 1ts breakdown would seem to guard agamst sts producing
neconatal depression especially m view of the mfant s relatively rawsed
tolerance to depolanzimg agents

thorough g; of the possbility of the fi of
decamethomum rodide has been undertaken  Duchesne and hus co-workers®
are the only ones to have recorded doubt of the general assumption that
this relaxant does not pass to the foctus in sigmficant amounts However
they used the drug as an adjunet to analgesia produced by pethidine and
hyosame and noted an merease (from 15 per cent to 27 per cent) m their
rate of prod of I asphyxia when d 1 was
icluded. There 1s no indication that they took steps to combat materna)
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sub-oxygenation and, under such arcumstances ther results must be
viewed with extreme reserve

In condlusion the followmg genetal remarks might be thought worthy
of consideration

1€ we agree that certatn substances cross the placenta with case then st
1s surcly reasomable to postulate that the same substances are able to
traverse the barner i the opposite direction? 1 such 1s the case at what
rate does the foetus nid 1wsclf of the non-metabohzed drugs such as ethes
Tnlene, cyclopropane and mitrons owide, when adminmstration to the
mother has ceased

Furthermore 15 1t being rather precious to press the pont and to
mquire about the relatve metabolic activanies of the foctal and maternal
organssms espeaially regarding hver functiont  And to note that excre-
uon occurs only wa the maternal organisme Perhaps the maternal hver
can metabolize drugs such as the barbiturates and the narcotics more
rapidly than can the foetal iver and some time after the il adounistra-
nion of the drug a reverse gradient results Does this iitiate a return of
the drug from foetus to mother:

Some of these questions mught seem of academie interest only  Such
mught well be the case bue 5o long as the sub-speciality of obstetne

hesua ¢ 1n w8 present uncasty founded state no query which

2
comes within 1ts province can Lightly be dismussed as being unworthy of
mvcmgmen
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CHAPTER I
ANALGESIA

Tue method of reheving pain m labour has formed almost as controversial
a topic as has the question of anaesthesta stself 1 obstetnies There seems
Little potnt m here recounting yer agan detadls of the lustory of obstenc
analgesta or alluding to the international flavour of the debate Chapter Il
contans an account of the anatomy and physiology of pan m labour
the present chapter will be concerned wath methods of rehef contem-
porarily m common use 1n Brtan

a Sympathetic Reassurance

The confidence of the pattent 15 a prime factor 1 the success of any
method of analgesia  The most knowledgeable and adept doctor ot
midwife will have to work very much harder—and even so often
unsuccessfully—to achieve some relief for a patient who 1s unprepared
uncomprehending and terrified than will be necessary for one who has
been well-rehearsed 1 the active role which she must play in her labour
The exhortanons and crusades of Grantley Dick Read are well enough
known to need no recounting here It 15 appreciated that some women
of greater or lesser mtelhgence can by following the Dick Read regime
successfully catry through labour and delivery without recourse to
analgesies  More important to our thess howevet 1t must be acknow-
ledged that the call for analgesia 1s greatly dimimshed m patients who have
been sympathetically prepared 1 a manner allied to the Dick Read
techmque  Possibly the ongmal evangelsuc tone should be modified
somewhat specifically with regard to the promuse of absolute freedom
from pain or discomfort (a fault m techmque whach 1s shared equally by
exponents of methods diffenng radically from that of Dick Read)
Once confidence has been shattered by even one overwhelmingly pamful
contraction 1t 15 extremely difficult to re-establish a rapport by the hasty
use of analgesic drugs 1f no prel y proviso had been made regarding
ther possible extubition  There 1 no doubt that many individuals will
break down under stress however well-prepared they have been to meer
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w, and the culmmaton of 3 pregnancy must be accepred 3 bang 2
sucsang expenence The panient mut be confidemt s the knowledpe
that supplementary analgesia wall be available to her wathout reenmima~
non or rehactance—should hee own efforts ful to rebev e the tonnon which
according to Dick, Read, 15 the bans of the pan of labour

Confiderce 1 rarcly an expression of blind fanh but rather a product
of educanon  An opporumty 1 offered by the attendance of the majonty
of pregnant women 1 Bruain at the Ante-natal Chmies to dicuss wath
cach the process of labour and delnery  How often thus benefit 1 con-
ferred upon those not attending, the Clinies s unknown  Usually a semiar
Sister, the obs etnc regutrat, ot posubly a consuleant obstetnician conducts
the Amalgesia class” 171 the Chinse, Too rarely 1 an anacsthetut involved
As the obstetn. snacsthesta service of the country evolses thus muse
undoubtedly be reriedied.

In the Analgesus loctores, expectant mothers arc told what they are
bkely ta expenence dunng the course of 2 normal labour and debvery
and, of equal mportance they are givon 2 imple account of the relanon-
stup berween cause and effect To a greater or a lesser degree, depending
wpon the prevathing medical temper 1 each parnicular area or hospinal,
they are taught how best they can ally themselves with the progress of

bour the better to avard o to dimunish pam-provoking tensions The
range of analgenic drugs used by the hospstal 15 reviewed, and the patients
are allowed to acquamt themselves with the odours of rutrous oxde and
Trlme Appararus1s demonstrated, and every woman should be allowed
to realize the feel of a mask on her face

Each patient for whom there 15 an mereased possibility of sbnormal
Iabour should have speal instruction Thus should be concemed siotably
with the type of anacsthena she 1s hikely to encounter, and wath the avoid-
ance of heavy meals when labour 1 felt to be vmmunent

b Inhalational Techniques

Nitrous oxide remams the foundation npon which 1 bult the whole
structure of analgesia 1 Bratush obstetric practice This was so for many
years even before 1933 when Munnute! evolved 2 gas-aur apparamus which
could be sanctioned for Lse by unsupervised msdwives  Since that time,
18 has held andispoted sway but there are indications that sts place
routme schemes will soon be shared by Tnlene

The outstanding advantage of mtrous ovade over all other analgesic
aglints 1 s great flenbiliey combimed with a very hugh safety factor
W :n 315 used m the approved manner  Becavse of the tapid produc-
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tion of analgesa and the equally rapid dissipanion of the drug at the end
of adminstration the pan of each contraction can be combated a5 an
entity On a theotenical basts this 15 a much more ranonal approach
than 15 the swamping of the entire penod of labour and delivery m an
aura of analgesia produced by the repeated mjections of such deugs a8
pethudime or by regronal block techniques  Although the latter methods
are 1 many cases supenor i the efficiency with which they counteract
the panful peaks of contraction we must be reabstic and humble enough
to adout that when employing such techtques we are exposing our
patients to drugs for which dunng many hours m each labour, they
have no req Thisisa possibly unique m the field of
medicine and st adds greatly to our responsibility for any adverse side-
Teactions
Other than mutrous oxide. Trilenc 1s the only agent m common employ-
ment as an mtesmttent analgesic  Aspects of the lustory methods of
admunsstration associated apparatus and contramdications regarding the
two drugs have been recounted 1 many publications  The subject was
admurably presented recently by Seward and Bryce-Smuth and there
seems huele pomt m recapitulating all the detads here  Therefore there
follows only 2 summary of the important aspects of nhalanional analgesia
Mdwives may admimister ntrows oxide onlv when the gas 15 mixed
with an equal quantity of air  Conseguently the machmes which the
anaesthetist will meet m most units—and m domuerbary pracuce—are those
which dehver such a mixtute and are approved by the Central Midwives
Board Thev are
Munmntt gas-aic analgesia apparatus
Jecta gas-are analgesia apparatus
Talley gas-atr analgessa apparatus
The CM attachment which pernuts an smnal mhalanion of two ot
three breaths of pure mitrous oxde 15 not authonzed by the Central
Midwaves Board for use by midwaves
Trlene vapour may be ad d 1 a range of conc up to
© 45-0 55 volume per centinair and the machines delivenng such guanti-
fies must conunue to do so within a reasonable range of respiratory activity
on the part of the patient and under vanations of room temperature from
§5°F to9s° F The machines so far endorsed by the Board ate
The Tecota Mark 6 trichlorethylene mhaler
The Emotn! Auromatic tnchlorethylene analgesia mhaler
Fafty per cent matrous oxide mn air admumstered in the approved fashuon
may be wed without fear of untoward effects for all healthy women
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ndsrgomg normal libou-  Trilene m 2.t 55 equally safe m rior o soch
cases bet, dee 1o the comalanue action of the drmg there s the possbiley
a connnaoes sdmmmsmation, for wore thin abour six howrs rugh
] m some drownoes on the patt of the mothes ard an asoca.ed
degree of foctl depresvon

Themeof so somtrors oxdeand ar obvionh ertalsthe i crmuer
sohalanion of 1 10 per cent owvgen mrore. o paments who have
svmptoms assoc.ed with beart dsexse or anamma, thy wrethod of
sroduang snalyena mugh w-ll prove dangerors, ard i benter avorded.
Sumilach pasents m whom there 18 Lkels to exa~ consderabe placennl
deficerey assoas od wih preecampee tomom, pos ~maren snd
possiby severe hvpertemaen or daberss, shold prefemablv no be pere
rrueeed thes form of analgens. Ta 2l such ases, Trilenejas or wediall
superved 50 <0 nasrous oxds] male; 1§ TOL con d.caed

I all cases, 1f the mother becomes uadaly exa od, duszessed o drowsy
o 1f nges of foetal dsmess appear sdmmustranon of the analgesc muxrere
sho.ld be immed.arely dscontmued and the posion reassessed.

Sewxrd and Beyee-Smuh® sugges thar Trlsscfar gisos 3 move
sansactory degree of analgens than does 50 0 muors omdejar snd
equrvalent m analgesic potency to 75 25 miroms oxideloxvgen. The
latter mrxrure 13 not avadsble for ese by rudwaves bot can be exploved
ady Iy by e beosz,

Finally the danger of soda-Lme contammanan wih previovsty mhaled
Trilene should be borre m mund whenever a general anazs.benc becomes
tmperatrve

¢ Svstemic Agents

Pettudme hedroctlonds has assumed the same starere o the fiedd of
syhezcally admms ered anslgesics as thar of marrors oxde m mbalanopal
techmques. The mam effort to produce a precse delmeanion of the plice
of peth.due 1 obs.ctic pracmee bas been endsrraken by Hilda Roberts?
The gene-al rules s bch she ongmally published as those ted for gumdance

m the Obstetnc Dep of the P d.a.e Medeal School of
London ase sl followed. They are {r) Libotr must be exablshed
before 2d of the anal ntenne € most be of

good amphrades and occur s, n:gn!:: mervdls {2) dlavanon of the s wten
mus have reached a2 leasc three fingers m a pomypans 2nd two fingersma
mulapara,

In the amcle ot guoted, Roberss suggesced grvmg scopolamme wik
each dose of pethrdine m an eFort to decrease !h:rz«:orlefmm produce
smalgesa In 2 senss repored subsequendy scopolamine was omted,
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and this 15 the usual practice today  Scopolamine appears not to crease
the chances of obtammg adequate analgesia with sufficient signaficance
to Justfy 1ts use 1n the face of 1ts propensity to produce maternal dis-
onentation  However there 1 here a point to be noted pethidine 1s not
a completely reliable analgesic 1n labour and workers m general agree
that given as the sole agent 1t wall fail i 5-10 per cent of cases When
used 1n combination wath mtrous oxidefar the fulure rate 15 appasentdy
4-5 per cent

Petludine 15 usually given m doses of 100 mg  though 1t 15 apparent
that 1n many centres the 1itial dose, atJeast has crept up to 150 mg The
tmng of subsequent doses must depend upon the progress of labour
The second dose may be given about one hour later 1f progress 1s satis-
factory and thereafter at three-hourly mtervals untl about two hours
before the predicted ime of dehvery As with all drugs grven by myection
the mtramuscular route should be used unless intravenous admunsstration
15 ndicated It 1s nesther safe nor rational to grve subcutaneous mjections
~—which so often are found to be m reality placed intradermally—as the
rate of absorption from this site and hence the pertod of actvity of the
drug 15 completely unreliable

It 15 generally agreed that 100 mg pethudine exerts a respiratory de-
pressant action about equal to that obtamed with morphia gr % (10 mg)
In the mother this acuon will mnevatably lead to a mild degree of anoxaerma
and a sheht carbon dioxide retention especaally if the drug 15 admanistered
repeatedly over a long period  Such maternal reactions cannot fail at
least to tend to produce deleterious effects upon the foetus This aspect
of pethidine analgesia has not been studied probably for the reason that
1t would be difficult to differentiate such effects from those produced by
the placental transmussion of the drug  The effect of maternal respiratory
depression 15 likely to be sigmficant 1 a proportion of cases and the
situation must niot be tol d ‘The hikelihood of resulting sub-oxygena-
tion 15 undoubtedly mcreased 1f mtrous oxadefair analgesia 1s bemng used
to supplement the pethidne and under these circumstances close watch
must be kept for evidence of foetal distress

Recent reportst 5 indicate that when pethidine 15 given 1 dosages as
suggested above to supplement mitrous oxade/air analgesia about 15 per
cent of mfants will suffer sigmificant depression of respitation  Roberts and
her colleagues® showed that on the average a duninution of 10-15 per
cent 1n the mmute volume of the newbom infant occurred if pethidine
was added to the basic mtrous oxadefar scheme of analgesia. Such findings
are not bightly to be discounted and they together with earhier impressions
of a simular nature have led to dissatisfaction with the simple pethidine/
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mitrous oxadefatr techmque and ¢0 2 search for means of avordimg or of
b the central dep

Becawee of the greates analgeue effect of Trdene 1 air, 28 compated
with that of 50 50 matrous oxadefarr, use of the former resultsn 2 shpht
teduction m the amount of pethudine needed to produce an equi-analgesic
effect. However even with the & hed total dose of pethudine there
15 no doubt that a rate and degree of foetal depression of seventy apptoxi-
mately equival to that ob d with pethudine/ def
results from the use of the petndine/Trlene routme 1t 1s most uwwise to
guve a Toutine minal dose greater than 100 mg pethudine 1 conjunction
with Trlene and subsequent doses—gven 1 response to the same in-
dications as w et tutrots oadefase whalational analgesta 1s used—should
for safery be humited to zs smg atatme

‘The ad ):
comnadmtally to reduce, the use of pethidine 18 b g gly
popular  Chlotpromazine (Largacul) and promethazne (Phenergan)
are the drugs most commonly employed. Each s given by mtramuscutar
ngection 1n 3 dosage ranging from 25 mg to so mig

The phenothuzme denvatives are smd to exert a selecuve depressant
action upon the bram-stem reticular formanon  Clinscally therr exbub-
non leads to a varying degree of sedation often assocrated with amnesna,
2 general dimmution of autonomic tonal actvity a speafic deterrence
of nausea and vomuting, and 3 potentiation of the action of other sedatrees
and analgesics Chlorpromazne has been shown to cause hver damage—

Ny fatalfall gap ged course of ad but

although 1 very rare istances 2 sumular result has been clamed as follow-
g 3 simgle dose, the hepatotoxic cffect of the drug 15 probably of no
sigmficance n obstetne pracnice

Repotts on the wse of chlotp i labour d eathier than
those on promethazine and are mote numerons  The former drug will

therefore be discussed first. There 1 farly general agreement that the
use 0{ A Al Ilichead

B permts 2 ted m the p

dosage scheme of pethidine without cansing Joss of analgesia There 18
no authontative account tn the English Iterature of the potentiahinies of

hlorp a5 the sole reheving agent 1 Yabour and there would
seem to be hitde y for p g such an mvesug; There
ate vanied views regarding the direct effect of chlorpromazme on the
progress of labour  Caldeyro-Barcia and Ins colleagues® have suggested
that the drug 1 no way alters the force and frequency of contrachions

Irunally sevetal workers? ® reported that labous was prolonged and that
the forcep-rate was increased under the ifluence of chlorpromazine

to suppl ":d
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due to the mother’s d d of her surroundings and her
quent lack of co-op It 15 probable that these views resulted
from an early tendency to overdosage and 1t 15 now generally agreed® 10
that 1f the duration of labour 15 altered 1n any way 1t 1s more probably
decreased, due to the enhanced relaxation (vnide Dick Read) of the mother
The effects of chlorpr 1 terms of 1 well-bemng are sull
not completely assessed. On the whole because of the narcotic-spating
action of the drug nfants of mothers given chlorpromazne/petudine
are probably as lvely as those 1n 2 seres 1 which pettudine alone has
been used m conjunction with mutrous oxade/air or with Tnlene Indeed
1t has been suggested!t - 33 that m 2 large series the former group of
wfants will show less depression However 1t must be accepted that there
has been an unpleasantly large number of mstances m which gross neonatal
depresston has followed the use of a chlorpromazine/pethidine mxture
Some of these must undoubtedly have resulted from abuse of the narcotie
which must at all tiumes be given more sparmgly when used 1n this com-
binanon Other causes have probably been associated with an unexpectedly
lugh potentiation of pethidme and the possibility of this occurrence must
cause considerable uneasiness m the minds of doctors charged with the
control of these panents A third suggested explanation of the sporadic
g of undue 1 depresston has to do wath an important
side-action of chlorpry e 1tself- ly the prod of hypo-
tension
In vanous reports 3 hypotension has been cited as a feature noted m up
to 33 per cent of obstetric pattents who have been given chlorpromazme
In many cases the hyy 1s mamly orth and by ensunng that
the patient bies flat “her blood pressure can be mamtained at the normal
levels However thss leads to obvious difficulties m many cases
It 1s well known that a fall of maternal blood pressure from any cause
dunng lbour mevitably tends to lead to foetal distress It should be
realized therefore that the price of using this extremely 1mpressive
augmentation to obstetric analgessa might well be very lugh m terms of
permatal morbidity and mortality It 1s bikely that m practice 1t will be
abandoned 1n favour of the other phenothrazine denvatives
Prometh P narcotic anal and sedatives almost to
the same degree as does chlorpromazine In addinion although 1t does
tend to produce some measure of dissociation the effect 15 much less
pronounced than that obtaned wath the latter drug 14 and mothers given
parable doses of p h appear to be considerably more
ble to d and 12 8 As with chlorp
though apparently to a lesser degree—there 15 the danger of untoward
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potentuation of pethidine by promethazine The outstanding difference
15 however that nesther the degree of hypotension nor the rate of
appearance of this side-effect 15 nearly as marked with promethazine as
with chlorpromazine 14

In consequence of the foregomg 1t wall be found that whilst the cffects
of the two drugs on the course and symptoms of labour are about the
same promethazine 1s considerably less habletolead to perinatal depression
than 15 chlorpromazine to which 1t 1s thus to be preferred  No hepato-
toxic effects have been noted as following the adnunistration of small
amounts of promethazine

It cannot be too strongly stressed that when used 1n combination witha
phenothiazne denvatrve the dose of pethidine must be reduced from the
normal range A reduction of 40-50 per cent 1s advocated

Despite the finding previously referred to that chlorpromazine has
no effect upon uterne contractibility there 15 evidence that if given
early m the first stage 1t completely mhubuts the progress of labour 10
Presumably promethazme shares this property It follows that the pheno-
thiazine dertvatives should be withheld until such time as the first snjection
of pethidine 15 mdicated The 1mtnal dose of exther chlorpromazine or
promethazine should be not more than so mg Wath thus 1s given 5o~
7s mg pethudine depending upon the weight of the patient  Pethidine
may be repeated at 3-hourly intervals mn doses of 25-50 mg  with the
usual provisos The phenothrazine dentvative should be given with every
alrernate pethidine ijection 10 a dose of 12 §-..5 mg It 1s considered most
unwse to give a total ding 100 mg of phenot! pound
m the course of a labour The normal careful observation accorded a
woman m labour must be sharpened and if chlorpromazine has been
chosen for use the hability of the production of sudden and alarming
hypotension must be borne 1 mind

For the healthy patient undergomg normal labour the combnation
of pethidme and a phenothiazme desvative can be recommended for
general use 1 both hospital and domcihary practice and should be
considered as an advance mn therapy  As previowsly stated promethazine
15 much ta be preferred to chlorp The may be
used m assocanion wath Trilenefarr or nitrous oxide/air analgesia but 1t
will probably be found that there 1s 2 considerably dimumished call for
the nhalational agents except 1n very recalettrant cases The use of
p k should generally—and the use of chlorpromazine should
specifically—be avorded 1n abnormal obstetric cases espectally m the

presence of pl It 15 quite possible that
thazime will be shown to be of great advantage m such patients

P
promet
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due to the mother s decreased awareness of her surroundings and her
consequent Jack of co-operation It 15 probable that these views resulied
from an early tendency to overdosage and 1t 1s now generally agreed® 1
that f the duratton of labour 1s altered m any way 1t 1s more probably
decreased, due to the enhanced relaxation (vide Dick Read) of the mother

The effects of chlorp 1n terms of 1 well-being are sull
not completely assessed. On the whole because of the narcotic-sparing
action of the drug nfants of mothers given chlorpmmuzmc/pct}udme
are probably as hvely as those 1 a series m which pethidine alone has
been used i conjunction with nutrous oxxde/arr or with Trlene Indeed
1t has been suggested!? 12 13 that 1n a large senies the former group of
fants will show less depression  However 1t must be accepted that there
has been an unpleasantly large number of mstances in which gross neonatsl
depression has followed the use of 2 chlorpromazne/pethidme muxture
Some of these must undoubredly have resulted from abuse of the narcotic
which must at all times be given more sparmgly when used 1n this com=
bination Other causes have probably been assocrated with an unexpectedly
Ingh potentiation of pethudime and the possibility of this occurrence must
cause considerable uncasmess m the munds of doctors charged with the
control of these pattents A thurd suggested explanation of the sporadic
enco g of undue 1 depression has to do wath an important
stde-action of chlorpromazine ttself—namely the production of hypo-
tenston

In various reports * hypotension has been cited as a feature noted m up
to 33 per cent of obstetric pattents who have been given chlorpromazine
In many cases the hypotension 1s mamly orthostatic and by ensuring that
the pattent lies flat her blood pressure can be mamtamed at the normal
levels However this leads to obvious difficulties m many cases

It 15 well known that a fall of matemnal blood pressure from any cause
duning labour mevitably tends to lead to foctal distress It should be
realized, therefore that the price of using this extremely impressive

g to obstetric analgesia might well be very lugh m terms of
penmatal morbidity and mortality It 15 ikely that 1 practice st will be
abandoned 1n favour of the other phenothiazine denvatives

Promethazine p narcottc anal, and sed: almost to
the same degree as does chlorpromazine In addition although st does
tend to produce some measure of dissoctation the effect 15 much less
pronounced than that obtaned with the latter drug 14 and mothers given
comparable doses of promethazine appear to be considerably more
amenable to direction and enc 8 As with chlorp
though apparently to a lesser degree—there 15 the danger of untoward
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levallorphan and 1 addition to 1ts action m opposing dicetly-mduced
neonatal depression the drug will also be of benefit 1n the avordance of
secondary depression subsequent to maternal sub-oxygenation and
hypercapnia

There are no data svarlable on the effective dosage of levallorphan
necessary to counteract narcotic depression 1 the presence of pheno-
thuazine denvatives It 15 possible that the levallorphan/petludine ratio
might have to be mereased shghtly under such arcumstances

Tt should be noted that the speafic narcotic antagonssts and the pheno-
thuzne denvatves all oppose the tendency of pethidine to produce
nausea and vomung  As pethidme-induced emesis has been variously
reported as occurnng m To-25 per cent of cases 18 this property 15 of
considerable significance m the purstut of maternal comfort

Anuphenazole 1s not a speafic narcotic antagomst It has exated
considerable mterest as a possible direct antagonist to the action of
barbrturates on the central nervous system 1 addition to ats postulated
effect as an mhubrtor of narcotic-induced depression  Despite the work of
the Melbourne School 1* 20 there 1 sull general doubt regarding the pre-
ase site and mode of action of the drug  Speculation persists that 1t 15 2
general central nervous system exator Overdosage can certainly lead
to evidence of central nervous stimulatton and this 15 not a property
caleatated to encourage the routine use of the drug m obstetrics Holmes®
has recommended that 30 mg amiphenazole be given wath each mjection
of morphia gr } (16 mg) With such a muxture he clums that an
analgesic effect equal to that of 130 mg pethrdme 15 obtamed  As he
had previously found 150 mg petludine o be equival |
activity to morphia gr } he ludes that amiph le does
to some degree the pan-relieving quahity of narcotics  Furthermore the
antagomist does not oppose the tendency of morphia to produce nausea
and vomitng  In Ius report Holmes concludes that when given m the
doses recommended anuphenazole reduces but does not entirely elimin-
ate the imaidence of neonatal apnoea caused by morphia It would appear
that levallorphan 15 2 better chotce of antagonsst m obstetric anacsthesia

Scopolamune has had an honoured place m obstetnic practice since the
introduction by Gauss of the concept of twilightslecp It has commonly
been gven mtramuscularly together with petludine 1 doses of gr 1o
(04 mg) The general routme has been to repeat the admumstration of
scopolamine gr 1 ata time with each subsequent dose of pethidine
omutting the former drug if the mother shows signs of becoming dis-
ontentated or unco-operative and also 1f delwvery 1s expected wathm the
forthcoming two hours  As Roberts® has ndrcated administration of

m
1 1
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but for the moment the investigation of this must be left m the hands of
well-tramned observers in specral centres

Recently a tlurd phenothrazme denvative promazme (Tnlafon,
Sparine) has been favourably reported on 1n the United States® Com-
pared with the other two st 15 sad to be less toxic and to be several
times more effective as an analgesic potenttor It 15 still too early to
make even an mmtial assessment of the place of this drug in obstetnc

The narcotic are g g importance In
obstetnic pracuice  There are three members m general use levallorphan
(Lorfan) nalorphme (Lethydrone Nalline)and amiphenazole (DaPGZOIC)

Levallorphan and nalorphme are speafic narcotic antagomsts actig
centrally as substrate competitors at the cell surface They may be given
by aither intramuscular or mtravenous myection and their rate of onsct
of activity 1s about equal to that of stmifarly admmstered pethidine or
motphia. The duration of their activity speatfically m relatton to the
question of neonatal depression has not been convinemgly demonstrated
(see Chapter I and below) It 1s generally agreed that whilst opposing
the central depressant action of narcotics these drugs do not greatly affect
the degree of analgesia or of sedation produced. There 1s one important
dufference between the actions of the two drugs Levallorphan even when
given m considerable quantity appears to exert no deleterious effect
upon the patient  If on the other hand nalorphme 15 given alone or s
over-titrated agamst a narcotic respiratory depression can result ! 17
There scems, therefore to be every justfication for abandoning this
drug 1n favour of levallorphan  Should nalorphine be preferred, 1t 15
usual to give 5 mg for each 100 mg pethidine

Reference has already been made (n Chapter 1I) to the somewhat
anomalous findings of Roberts and her co-workers in their mvestigation
of the effects of the combmed admnstration of pethidine and Jevallor-
phan  As has been suggested these phenomena mught be due mn part to

an madequate dose of the antag; It 15 advisable to aratio
of 1 mg levallorphan to 100 mg pethudine  Levallorphan can usefully
be given mtravenously if delivery 1 and nartc duced

neonatal depresston 1s feared. Under such curcumstances the drug must
be given at least 15 minutes before dehvery if full effect 1s to be achteved
(sec Chapter I) The dosage 15 1 mg  for there 15 absolutely no pomt m
stnt  There should be ittle reason however for such an emergency to
anse  Sufficient evadence now exsts to favour the teaching that levallor-
phan be given wath each dose of pethidine withor with p

ing dosc of promethazine  There 15 no danger wmvolved 1 the use of
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fevallorphan and m additton 1o 1t action 1 oppasing directly-mduced
neonatal depression the drug will also be of benefit i the avoidance of
sccondary depression subsequent to ! sub-oxy g and
hypercaprua

There are no data avadable on the effectine dosage of levallorphan
necessary to coumeract narcone deprossion 1 the presence of pheno-
thiazne denvatnes It 15 possble that the levallorphan/petudine rato
maght hate 10 be mercased shghtly under such ascumstances

Tt shiould be noted that the speafic narcatic antagonsts and the pheno-
thiszine denvatives all oppose the tendency of petludine 1o produce
nausea and vonuting  As pethidie-induced emesis has been vanously
reposted a5 cccurnng 1 10-25 per cent of cases 1 thus property 1 of
considerable sigmficance 1 the purswse of maternal comfort

Anuphemazole 15 not 2 speafic narcobc antagonsst ¥t has cxated
considerable mterest 25 a2 passble direct antagomst to the acton of
barbiturates on the central nervous system 1 addinon to sts postulated
effect 25 an whubitor of marcoticanduced depression Drespite the work of
the Melbourne School 19 28 there 15 stall general doubt regarding the pre-
ase site and mode of actton of the drug  Speculation persusts that st 1s 3
general central nervous system exator  Overdosage can certamly lead
to evidence of central nervous snmulation and ths 15 not a propesty
caleulated to encourage the routine use of the drug in obstetries. Holmes®
as recommended that 30 mg amuphenazole be given with each ingection
of morphia g § {16 mg) With such a nuxture he clums that an
analgessc effect equal to that of 130 mg pethadine s obtamed. As he

had proviously found 150 mg peshadine to be cqmvalent 1 analg

acuwity to morphia gr } he concludes that amuph le does d h
to some the p: lieving quality of Furthermore the
antagotust does not appase the tend of s to produce nausea

and vomuting  In hus report Holmes concludes that when given m the
doses recommended amsphenazole reduces but does not envcely elimm-
ate the madence of neonatal apnoea caused by morphia 1t would appest
that levallorphan 18 a better choice of antagonust i obstetrsc anacsthesta
Scopotamine has had an honoured place in obstetric practice simce the
introduction by Gauss of the concept of ewilight sleep 1t has commonly
been gaven intramuscularly together with pethadine m doses of g i
a4 mg) The general routne has been 1o tepeat the admansteaton of
scopolamune gr 1hy at a tume with each subsequent dose of pethidine
omutting the former drug, 1f the mother shows signs of becomung dis-
onentated or unco-operative and alsa if delivery 18 expected withn the
forthcomung two hours  As Roberts® has ndicaced admunsteation of
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scopolamne within two hours of delivery can lead to some respiratory
depression of the mfant  The two principal reasons for the use of scopol
amune 1n labour have been firstly to aclueve some shght potentiation of
a simultancously exinbited narcotic analgesic and secondly to promote
a degree of amnesia for the more unpleasant episodes  Promethazne
offits a greater degree of certamty m the production of narcotic potentiz~
tion and a wider margn of safety than does scopolamine  Furthermore,
unpleasant side-effects notably dryness of the mouth and a tendency to
disonentation are much fess likely to occur with promethazine than with
scopolamme It 15 probable that the place of the latter 1n common
practice will be taken bv promethazne or an albed ding

The batb have a well-defined fi m the 2 of
labour  Ther role will not be fulfilled unless st 15 remembered that ths
class of drugs possesses no analgesic properties  If barbirurates are selied
upon as the sole medication at times of severe pamn astate of unmanageable
exatement 15 hkely to result The place of these drugs 15 complementary
to that of the analgesics previously discussed m this chapter They should
primanly be used to promote rest for the mother 1n the early stages of
Tabour especully at mght 1f a primipara starts m labour at anv tune be-
tween the late afternoon and early morning (6 pm to 42m  would be
a useful rule-of-thumb gwde) a barbiturate will serve admurably to give
her a good rest before regular strong contractions begm At other imes
of day prabably a better plan1s to gave chloral hydrate gr 30 The mother
will probably not be able to sleep or wash to do so during the daytime
cuther at home or 1n hospital, and the latter drug 15 more hkely than are
the barbiturates to produce a tefreshingly quiet sedanon  When a
multipara 1s fixst seen 1 labour 1t 15 advasable to assess the rate of progress
for an hour or two before dertding upon giving a barbururate  1f the
first stage seems likely to last for several more hours then treatment
should be mstituted as outhned above

In multpara and primipara barbiturates are also mdcated when the
first stage 1s prolonged progress remams slow and the mother 15 tirng
or 15 losing confidence It 15 1n such a situation that many practinonets
consider morphia {gr 3} 11-16 mg) or Omnopon (gr §) to be
speafically mdicated, as these drugs possess both sedative and analgesic
qualities of great potency If under such arcumstances an opiate 15
gnen 1t would be adwsable to reduce the suggested dose 1f a pheno~
thuzne dentvative has been previously ad d 1t 15 also advisabll
thatlevallorphan (1 mg for morphia gr 3 125 mg for Omnopongr ¥)
be given at the same ame

The use of barb i the of eclampsia and of severe
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pre-eclmpsia wall be mentsoned s a Tater chapter, but the mateer 1s more
the prerogatn ¢ of the obstencuan than of the anacsthenst

The bart n wse ate quinalbach sodium (Scconal)
pentobarbutone sodim (Nembutal) and butobarbutone sodwm {Soneryl)
The recommended dosage of each vancs between gr 14 {100 mg ) and
gr 41 (3oomg ) dependmg upon the waight of the patient and the degree
of apprehiennion she extubits The acrual choce of barbuturate uswally
depends raore upon the personal preference of the sudwife m charge
ot on the tradimon i the department than upon slight varatons between
the pharmacology of cach product There 15 really hittle agmficant dffer-
ence between the three  All doctors newly entening upon a Department
or 3 Geseral Pracuice would be well-advised to accept the established
regune  In general st must be adrmuteed that most sedatves and analgesies
tend to appear to be more effectnve 2f the Ward Sister has fasth n them
Her preyudice or hosthity can often wreck a theorencally sound scheme
of therapy

Bathiturates should be avoided dunng the second half of labour
evperally of posuble dunng the peniod 4-6 hours prios to delvery

Recently methylpentynol (Oblnon) has achieved some populanty as
2 muld ataractic and as 3 potentator of analgesic drugs  Roberts® hay
lately substantiated Bourne 5™ observations on this drug Gueen onally
1 water 6 drachms (about 20 ml) of the Elar—a dose which was
repeated of the patient vomited within 10 minutes—appeared to be helpful
m dummstung the sress of early Tabour  Later 1 labour subsequent
doses of 3-6 drach 3} d the anal activity of nitrous

PP 4

oxdefair and of pethidme  In the dosage gvc: the drug seemed to
produce no deleternious effect upon the infant.  Notable maternal side-
effoets were drowsiness m 40 per cent of cases {though this mmghe be
considered a hughly desirable sdo-cffect carly mn labour) euphona
(28 per cent) and vorting withun 1o munutes of recesvmg the drug
(ro per cent)  Vomuting occurs m a companable percentage of cases even
when the drug 15 admunsstered withun a capsule though 2 repeat dose
according to Boume: 15 usually retamed  Whitehouse™ reports that man
effort 1o avord this anpleasant action the rectal route of adnymistration
bas been adopted in the Birmungham Matermty Hospial and by general
pracuittoners within the viamwy with very satsfactory resuls However
there 55 2 wellngraned and understandable prejudice against guang
drugs per rectum duang labour znd 1t seems unlikely that Whitehouse s
suggestion will become generally accepted.

N
pentynol 15 neither an anal ot an antspasmodic  Apart
from helping to enhance the action of the analgesics 1ts mam astnbute
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scopolamune within two hours of delivery can lead to some respiratory
depression of the mfant  The two principal reasons for the use of scopal-
amune 1n labour have been firstly to achieve some shight potentianon of
a simultaneously extubited narcotic analgesic and secondly to promote
a degree of amnesia for the more unpl epsodes  Pr i
offers a greater degree of certamnty in the production of narcotic potentia~
ton and a wider margm of safety than does scopolamine  Furthermore
unpleasant side-effects notably dryness of the mouth and a tendency to
disonentation are much less likely to occur wath promethazine than with
scopolamine It 15 probable that the place of the latter n common
practice will be taken by promethazine or an allied drug

The bart have a well-defined & m the g of
labour  Their role will not be fulfilled unless 1t 15 remembered that tus
class of drugs possesses no analgesic propernies  If barbiturates are rebied
uponas the sole medication at times of severe pain astate of unmanageable
excitemnent 1s hikely to result The place of these drugs 1s complementary
to that of the analgesics previously discussed 1n thus chapter  They should
pamarly be used to promote rest for the mother n the early stages of
labour especully at night I a primapara starts m labour at any time be-
tween the late afternoon and early morning (6 pm 10 42m would be
a useful rule-of-thumb gude) a barbiturate will serve admrably to give
her a good rest before regular strong contractions begin At other tumes
of day probably a better plan s to gave chloral hydrate gr 30 The mother
will probably not be able to slecp or wish to do so dunng the dayume
either at home or 1n hospital and the latter drug 15 more likely than are
the batbiturates to produce a refreshingly quiet sedanon  When 2
multpara 1s first seen 1 labour 1t 15 adwvisable to assess the rate of progress
for an hour or two before deciding upon giving a barbiurate 1 the
first stage seems likely to last for several more hours then treatment
should be mstituted as outhined above

In mulopara and pomipara batbrturates are also mdicated when the
first stage 1s prolonged progress remams slow and the mother 1s ting
or 1s Josing confidence 1t 15 1 such a sitwanon that many pracutsoners
consider morphia {gr 3=} 11-16 mg) or Ommopon (gr 1) to be
spearfically ndicated, as these drugs possess both sedative and analgesic
qualines of great potency 1f under such arcumstances an opiate 15
gren 1t would be advisable to reduce the suggested dose 1f a pheno-
thazine denivatve has been previously ad d 1t 15 also advisabl
thatlevallorphan {x mg for morphia gr 4, 1 25 mg for Omnopongr 3)
be given at the same nme

The use of barbiturates in the treatment of eclampsta and of severe
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pre-cclampsia wall be mentsoned 11t a later chapter but the matter 1s more
the prerogatne of the obstetnaian than of the anacsthetist

The barbicurates 11 common usc are qumalbarbitone sodium (Seconal)
pentobarbitone sodium (Nembutal) and butobarbitone sodium (Soncryl)
The recommended dosage of each vanes between gr 14 {100 mg ) and
gt 4% (so0mg ) depending upon the wesght of the patient and che degree
of apprchension she exhubits The actual choice of barbiturate wsually
depends more upon the personal preference of the midwife m charge
or on the tradion 1n the department than upon slight vanations betw cen
the pharmacology of each product ‘There 15 really ttle ugnificant differ-
ence between the three  All doctors newly entenng upon a Department
or a General Practice would be well-advised to accept the established
rgime In general st must be ad d that most sed: and analg
tend to appear to be more effective sf the Ward Sister has futh i them
Her prejudice or hostility can often wreck a theosetically sound scheme
of therapy

Barbiturates should be avoided dunng the sccond half of labour
espeaally of possble dunng the penod 4-6 hours prior to delvery

Recently methylpentynol (Oblivon) has achieved some populanty as
2 mild ataracnc and as a potentrator of analgesic drugs  Roberts® has
lately substantiated Boumne s® observations on this drug  Given orally
m water 6 drachms (about .o ml) of the Elar—a dose which was
repeated if the patient vormted wathun 10 minutes—appeared to be helpful
m dimnshing the stress of early labour  Later m labour subsequent
doses of 3-6 drachms apparemtly d the analgesic activiry of mtrous
oxide/arr and of petludme In the dosage given the drug seemed to
produce no deleterious effect upon the mfint.  Notable maternal side-
cffects were drowsiness m 40 per cent of cases (though this mught be
considered a hughly desirabl flect carly 1 labour) euphoma
(28 per cent) and vomuting withm 10 munutes of recerving the deug
(10 per cent) Vomiting oceurs i a comparable percentage of cases even
when the drug 15 admmistered wathin 2 capsule though a repeat dose
according to Bourne 15 usually retamed. Whitchouse® reports that 1 an
efforr 10 avoid tlus unpleasant action the rectal route of admmstration
has been adopted 1n the Brrmungham Matemnsty Hosprtal and by general
practinoners within the viamty with very sansfactory results However
tdhen: 15 2 well-ing d and und dable prejudice against giving

rugs per sectum dunng Jabour and it scems unlikely that Whtehouse s
suggesnon will become generally accepted.

Methylpentynol 15 nerther an analgesic nor an ant. dic  Apart

to cnhance the action of the analgesics 1ts mam atobute

from hcl;:mg
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1 that of a mild flizer wath some emphass on sedation  As such

1ts place 1 early labour 15 probably the same 23 that suggested for chloral
hydrate Inaddinon 1t mught wefully be paven m place of 2 barhiturate
to relamvely Iess apprehensne panents or to those who are known to
react i an undesirable way to the latter group of drugs. The butter taste
of methy Ipentynol, 1ts tendeney to produce vomuting and the significane
volume of flud which s ad entals bine to make 1ts
place 1n the later stages of labour less w ell-defined.

Insummary theres here presented a suggested scheme for the manage-
ment of pun and distress 1 labour  Under no arcumstances 15 ngid
observation to be encouraged. Atall imes therapy must be related to the
condition of the mdividual patient, to her weight, and to the state of the
foetus

A Scheme of Obstetnic Analgesta
Duning Pregnancy Education and reassurance
D ning Labour
Farst Stage

A. From mnception of labour to onset of regular, strong contractions
(cotresponding roughly to a dilatation of 3 fingers m primuparz
and .. fingers 1 maltipara)

1 Genenal nursng cre to combat uneasiness the provision of
comfortable attractively furmished day-rooms well-stocked
with books and mag; and including a el st and
a wareless 15 imphat n the term nursing care

. Chloral hydrate gr 30 or methylpentynol 6 drachms dunng
da;

Y
A barbiturate, gr 13-g% at mght.
4 1€ thas peniod 1s prolonged, or discomfort becomes excessine
100 mg pethidme or morphia gr 4 (plus 1 0 mg levallorphan
1 asther case) may be substirured for or added to (2) or (3)
B From onsct of well-cstablished labour to end of firse stage
1 Imtalim dose pethidme mg 50-75
Iewallorphan mg o-75-t 0
promethaznae mg 25-50
Subsequenti m. doses pethudine (mg 25-50) plus levallorphan (mg 0§~
©75) at 3 or s-hourdy mtesvals and accompany akermate mjections with
promethazine {mg 12 5--5) Toml dote of promethazine not to exceed
100 m;
s 2 If peaks of contractions sall provoke pam do not hesitate to
use nhalational analgesic

w
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Second Stage
+ Interrmttent mhalationa] analgesta one myeetion of pethidane/
tevallorphan mixture may be gnen and promethazine added af st
was omtted from the previous mjection
2 Dutmg dzh\cx;} )
Ci

L analgesta (preferably Trlenc in ar) from
the tume the attendant takes o ex contro} of delivery te completion
of delivery of the shoulders

Thud Stage

Preferably a fow breaths of Tolene

Notes axp PRsCAUTIONS

1 In the presence of foctal distress and when there 13 evidence or

p of pl ) ssufficency (eg cases of maternal hy pertension
or gross anaemia  pre~eclimp p ity hustory of
previous unexplamed sull-birth) the use of 50 o mitrous owde/ar and
of the phenothuazine denvatives s contrandicated.

2 In cases of heart discase causng symptoms towards the end of
preguancy the use of 50 so mtrous oxde/arr, and of chlorg
15 contramdicated,

3 ‘When there 15 2 reasonable possibility that 2 genersl amyesthene will
be gnven using a closed-carewt techmgue Trlene should be avorded

4 I because of accompanying heart disease operauve delivery 1
planned and the anaesthenst mtends to use 2 closed-arcwt he must hum-
self be responsble for admmscenng 3 75 25 mutrous oxde/oxygen
mexture wh ) Lanalgess s requiscd

5 If the panent guves 2 hutory suggesting an undue reaction to barhs-
turates methylpentynol o morphuaflevaliorphan should be substituted,
Porphyna presents an absolute contramdication to barbiturates

6 The anaesthetse should cagerly enconrage and asust the obstetncnn
m guarding zpamst 1 dehyd by the liberal use of mtravenous
transfusions Apast from the smportance—especially m protracted labonr®!
~—on the grounds of gencral physiological prnples this hae
not only ap cause of 1d
but st also helps to bt oral mrake

7 Should che panient have had any corticosterord therapy during the
previous eighteen months she should be gaven prophylactic hydrocorti-
soue on the lmes used 11 general surgical cases®® Routmne mquiry of
every obstetnic patient should be made regarding this matter—and promu-
nient note made of the poutwve replies—it 1 of sncreasing urgency

of therapy
t 1 labour
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d Conduction Analgesia

Since the mtroduction of the techmque of c caudal analg
by Hingson and Southworth?® m 1942 and 1ts application to obstetrics
by Hingson and Edwards™ m 1943 use of the method for the control of
pamn 1n labour has been held i very popular esteem 1n North Amenca
Hingson s visit to Brtan m 1949 sumulated renewed imterest i the
subject here 8 and led to much common-room discussion  but the fact
remarns that regional analgesia for obstetnes 1 sull out of favour m this
country It 1s often a difficult and puzzhing task to try to explam m honest
terms to an Amencan practitioner why this should be A contnbution
to the debate may be found m the Introduction to this book and 1 ths
and the two succeeding chapters

If exther caudal or lumbar epidural analgesia 15 embarked upon an
m-dwelling catheter techmque should be employed No local analgesic
even with added adrenaline 15 hikely to be effective for more than theee
hours after mjecthon and a scheme of repeated eprdural punctures 15
pamful and potentially dangerous to the mothcr and labonous to the

staff  The techmque and eq; d with the ad
of dural analg 2 need not be d d here—they must be
m the armoury of every hetist and are admurabl

described 1 several publicanions 0 30 n

A note mght usefully be mserted here however regardmg the drugs
to be employed and 1t can be taken to apply to all Jocal techmques
(other than spinal analgesia) discussed m this book  Procame {1 § per cent)
and Xylocame (1-1 § per cent) are the agents most generally used in the
Bnns}x Isles From published reports no authontative indication regatd-

1 vnth adrenaline can be gleaned It 1s well-recognized
th:nt the ad.mlxtm: of adrenaline (used 1n a dilution of about T 400 000)
will opp lly effectively—the general sy of

drugs injected mto such a well-vasculanzed area as the eprdural compart-
ment By so domng adrenaline helps to reduce the number and seventy
of toxic reactions to local analgesics and also sigmficantly prolongs
analgesta It 1s hughly unlikely that the adrenabne wall effect the foetus
(see Chapter 11} and 115 use 15 therefore to be recommended. However
care should be taken that the patient 1s not given cyclopropane or Trlene
durng the pertod of action of the drug

Xylocame has achieved immense popularity in Brtam because of the
rapidity of onset of 1ts action and because of 1ts hugh spreading factor the
latter allowing even the tyro to achieve graufying success m the field of
regional analgesia However as i the case of the other local analgesics
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Nylocame has on occanon produced wnpleasant and often sertous taxic
eficets Many of these cpuodes have not been generally pubheized and
will be feard of onfy 1 the coursc of personal duscussion Only @ part
of the total dose of Xylocame 1 destroyed in the hver the rest 15 exercted
unchanged via the Ladneys  Hence an labour when renal flow s fre-
quently dimunished the possbilicy of toxie reactions duc to the drug 1
mcreased, as 15 the chance of 1ts passage across the placental batrer In
recent years  2-chlotop hydrochlonde (N ) has been
wcreasingly stvongly ads ocated {notably by Foldest®) as the Jocal analgenc
of choice  When this drug reaches the systemic arcufation at s rapsdly
broken down by cholmesterase and thus ws safery-factor 15 very hugh
fss ded that .~chlorop be used 1 a « per ceat solution
for local infiliranon and 3 per cent for eprdural block when mxed
with 1 200000 adrenabine 3t should be readmmustered at so-minute
miervalsy

An account of the anatowy and physiology of pan in kabour will be
found n Chapter i1 From this 1t vall be appreaned that w obtan
satsfactory resules epidural analgesa introduced by ather the lumbar
or the caudal roate must extend from the eleventh thoraac to the fourth
sacral segments anclunve  Extension upwards to Ty or Ts will hale the
progeress of labour

If eprdural analgesia s msututed very carly i labour progress usually
ceases a5 the necessary sumulation to the mwation of motor activaty 15
remosed. Hingson ? teaches that continuous caundal analgesta should not
be started unnl the presenting past 15 m the pelvis contractions lasting at
Jeast 40 seconds occur 3t not more than 3-munute mrervals and the cervex
8 ar Jeast 2 fingers dilated m the multiparous patent and 3 fingess i the
pusmupara.

The following contramndications to cprdural analgesia are bsted by
Hugson **

t Slow wregular and mcffective uterme contractions (but see later)
« Obstructive factors to labous—foctal or maternal i ongin
3 Severe haemorrhage
4 Hypotension
s Infecnon at the site of myecrion
6 Lack of traned supervisors
7 Placenta pracvia with haemorrhape
To the preceding are submutted the following addinons

8 Known semsivity on the past of the panent to local analgesics
o Mulgpl G

pie P and Little and Friedman® have
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recently shown that, under regional analgesia, the second twin 1
Iikely to suffer considerable depression at delivery

10 Probably all cases of suspect placenta praevia.

11 Maternal opposiion.

12 CNS pathology

In reasonably skilled hands the falure rate with candal analgesia 15
about 10 per cent—factors m this group include vanation m local anatomy
The failure rate 15 probably shghdy less wath lumbar epidural block,
though wath thns method there 15 2 greater chance of acadentally puncrur-
g the dura. The proportion of falures 15 thus about the same follow-
ing regional analgesna as when pethidime plus mitrous oxde/arr analges
1s wed. However in the event of falure after the mserton of an
epidural needle 2t 15 more difficult to regan the mother s confidence
than 15 the casewhen 2 projected scheme of systemic analgesia has tobe
supplemented.

Labour tends to be prolonged under the mfl of cond anal
ges1a, and the rate of forceps delivenes undoubtedly mses sharply The
latter result, of course occasions no displeasure or anxety m most North
Amenican hospitals

The outstanding demands made by the regime of conducnon analgena
are a3 follows

A doctor sklled 1n the management of these cases must constandy be
present actually m the obstetne department. If the method 1s Iiber-
ally employ ed, 1t will probably be found necessary to have two such
doctors on dury
The progress of labour must carefully be watched for evidence of
slowing
An unduly high Ievel of analgesia must be guarded agamst by suxt-
able posnoning of the panent.
4. Partly as a corollary to (3) the blood-pressure must be carefully
checked and recorded every half-hour after stabihization has been
t d following the of analg Hyp 1 an
ever-present possbility especally of the panent 15 permutted to st
(propped or notj for long penods. The immediate therapentic
measures are to lay the mother flat and to rase her legs.
Scrupulous attention must be pad the the bladder  This organ 1
dered ible under cond \! and excessive filling
oceurs without the mother s knowledge  The bladder may be kept
bly free from d by the mother to bear
down strongly about every three hours assstance bang grven by

-

“

™

“
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applying moderate suprapubic pressse The altermatine 1 1epea rd
or contmuous cathetenzanon

The foregomg discusuion mught serse 1o daunt the rea It whoy come
templates sntroducng conducon xalgoa into s practsce. To promn ¢
such 2 response 1 not the object of the author The method hat many
very ngraficant anabutes ta w eredit fanthy st enwurer a3 far v 0
knowledge goes at the moment, that after the sutal sagor of habou no
depressant drugs are transmitted to the foctor i e whrre the iafanty
hold on Ife 1 precanous ds €31 be 3 factor of inestmable unpostanee
There 1 some suggeswon® that m cases of prematunty of placenal
msuffency the foetal sabs sge rate 1 hagher when conducuos rather tas
systemss, analgena 1s employed. In famess 1t must be noted that panants
i the systemic analgena’ semes are often tubject to the rather beavier
sedanon and Lirger doses of analgencs eradinonal i Amencan hosprab

Secondly conducnon amalpesiz emsures an alert and ed-openanve
mother In the hugh proporuon of cases whadi are carned through ucecsi-
fully the mother 15 completcly free from appreh and ducomfont
from, the start of analgesia to the moment of delnery  However 3
considerable number of pauents do discom

rather dustressing-dunmg delivery Thas ez be zvorded by anfiltranon
of the permeum wath a Jocal anafgenc

21 chuedly of ngnaficant benefit to panents suffenng from mamfest
mdllC Food Fo

or from resp

7
Fourdly s Johnson™ has saessed, contnuous eprdural analpesa
offers derable advantage  the g of prolonged habour
due to dusordered utenae funcuion. It has been confidently reported that
m casts of nterme merta and cervical dystoo, the nate of progress m
the fiest stage of abour s dandthe y of i Cacsasean
secuon decteased, by the wse of conduction amalgesa. In addinon as
Johnson and Clayton®® have pomted out, this trestment also helps to
bed ol 1 1 by dd

restore the assocused P y
of the decadual vessels This important observation mtroduces a Hifth
stnbute of epidural andlgesia There 1s good reason for supposing that
placental msuffiency due to hyp of to pre-eclamptic toxacmn
s frkely to bc;co\mmcd 0 a sipuficant degree by the vaso-dilatation

! § 1

The followng 15 2 faur sammary of the poston 23 1t appears to the
author InBrtan amongst patienss doctors and nurses traditon favouss
general analpesia for labour and should be respected. A corollary of ths
fact 15 that the 1mp! of the techmiques of general anal

E
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on both a local and a natronal seale 1 at a laudably high level of effective-
ness and safety, reducing m some the mwidious comp of
these methods with regional techmques in North Amencan pracce
"The high forceps rate assoqiated with conduction analgesia does not help
to commend 1t to Brtsh obstetncians  As outlined above, there are
cases m which regionat block offers sigmficant advantages over general
analgesta, all obstertc anaestheusts should be competent and ther
departments equipped 10 undertake conduction analgesta for such patients
To extend the practice to a larger proportion of obstetssc patsents would
entad a considerable reorgantzation of hospital and departmental ad
munistration and a re~orientation of our obstetne practice I terms of
possible decreased maternal distress and permatal morbadty, the returns
if any, for such efforts would probably be insigmficant

Epdural analgesia 1s not ded for use n d hary practice
1ts place m operative obstetrics and 1 the treatment of eclampsia will be
discussed m subsequent chapeers
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on both 2 local 2nd 2 nanonal scale, 15 2t 2 landably kb levd of e~
ness and safeny rednang m some measure the madioss compenson of
these methods with regional techmgues m North Amemiczn pracos
The bagh forceps ra.c assomated with condnonon analzesa dossmo hedp
to commend 1 to Bnush obstetnaans.  As omlmed above, there =
cases m whuch regional block offers sigmuficant advanmges over geomal
analgesa all obstemc amassthenss showld be compermnt, d ther
departments equipped, to undertake conduction znalyesa for sach paners.
To extend the practice to a larger propomnon of obsteme ponemss waeld
entzil a considerabl recrpanizanen of hospral znd deportmessl 2d-
mimstranon, and a re-onenmnon of our obstetne pracace. T s of
possble decreased marernal distress and perman] mormdy e rowms,
fanv for such efforts wonld probably be mugmbeme.

Eprdural anal 1s not ded for vse m domalary pracies.
Irs place m operztive obstztmss and m the meatment of edampsz will e
discussed m subsequent chapters.
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anzesthene agent n obstetrie practiee The advantages clumed on 1t
behalf are
{s) In terms of general tocity and central depresnion 1t offers a
relatny ely hugh degroe of safety fot the mother
{2} Satusfactory hesta can be obtaned
oy gemation
(3} It 25 one of the very fow drugs which will provide relaxation of
the uterus without at the same nme causing dangerous maternal
depression
(4) Should vormtng oceur 1t 15 hkely to do so i a hight plane of
anacsthesta, when the laryngeal refleves are sull able to offer some
protecnon agasmnst the aspiration of yomirus

1,

with ad

9

(5} Ytdemands no cumt pp when used in general practice
The disadvantages of ether may be classified as
(1} It 55 frequently the cause of i d

P

{2) It 13 notonous for provoling vomtng dunng mducnon or the

fecovery penod,

(3) Grven as the sole agent, 1t 1s Iikely to be assoqated with a prolonged
2nd tempestuous nducuon

(8) Tt s explosive and inflammable

{5) It 15 unpleasant to take

Dominant opmuon 1 Brataw 15 probably sull in favour of ether as the
magstzy w obstetric practice Bther has been used as the sole anacsthetic
for 5o long that 1s name 15 almaost synonymous with obstetric anaesthesa
30 the mnds of not a few speculusts and general prachtioners It must
always be acknowledged that 1n questions of safety the man belund the
anacsthetic 15 of far preater sgmficance than ss the agent or method wed.
“There 18 no doub that there are many consultants and general pracunoners
who from their long expenence of giving ether anaesthesia can by theie
skall n mamspulaning the drug ensure an wreduable degree of danger and
chscomfort for their patients For these acusts—and the term 15 used wath
sineere vespect--thut book 15 not intended. It s atmed, rather to mterest
the younger g of h and general p ers who
are not sansfied with the standard of amacsthesia which they or ther
department can offer and for those who arc concerned with the tramung
of post-graduate and medical students  The author & convinced that
given equal standards of skill certamly 2 more pleasant and probably a
safer anaesthette can be gaven by using the mote up-to-date techmques
to be duscussed, than by using ether

I ether 15 to be used, the mother must be given a belladonna dentvanve




CHAPTER IV

FORCEPS DELIVERY AND
CAESAREAN SECTION

T general ams by the sausfaction of which any method of anaesthesta
for operatve obstetrtes must be judged, may be listed as follows

a Concermung the Mother

1 To provide a sute rehef from pan

2 To provide ¢ oxy

3 To mvolve the mumal use of toxc drugs

4 To avord the prod of hyp and g and, of these

should appear likely to oceur o provide pmphylu:s agamst their
l-effects

To provide satisfactory working conditions for the obstetrizan

To provide maximum physical and psychological comfort within
the terms of the preceding and following cond

-3

b Concernng the Cinld

To guard agamnst any dumnution of oxygen supply
To ensure the summal degree of central depression due to the
ansesthenic agents

Ie s only wath such an approach m mund wath sts object of ensuring the
greatest safety for mother and child that a discussion on obstetric anaes-
thesia can be p d. For ¢ rence methods of general }
will heze be reviewed first followed by an account of regional techmques
the chapter will conclude with a discussion of the senons problem of
matemal vormitmg

»

1 Genersl Amaesthesta
1 INHALATIONAL AGENTS

a Ether
Since the echpse of chloroform, cther has been the most honoured

52
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which an airway may be mamtamed, and bewng not as lable as an oro-
pharyngeal aiway to provoke retching or liryngeal spasm

A which s d only to be condemned, 15 that of
gang carbon diowd of alk breathmg i the absence of 2

bsother—in order to the raprdity of ether mducuion

In the hands of 2 competent anacsthetst the time gained by the use of
such 2 method 15 probably msigmficant m respect to foetal depression
under other aircumstances the tll-cffects of the gas on 2 foctus aleeady n
distress would probably be considerable

In domiciliary practice ether will almost exclusvely be given by the
open~drop method. The absence of a supply of pure oxygen mcreases
considerably the prospective danger of moderately deep amacsthesta
However most mstrumental delvenes i the home are outler forceps
and for these anaesthena need be only vary hight and of short duratton—
mdecd ether analgesia 1 probably a better connotation It 15 bkely that
the latter fict plus the greater caution sumulated by the absence of
faalines for m good to the relatively
low madence of matemal mortality m domucihary practsce which was
described by Parker®

Elective Caesarean section can provide one of the greatest challenges
1o the art of the obstemc anaesthenist  In the emergency case of the
mother objects to the madents of induction or het recovery 15 marred by
vormuting or a cough, if the operating conditions are not entirely to the
tikang of the obstetncian or sf there 15 noticeable neonatal depression the
amaesthenst can by blunting hus msight somewhar persuade humself that

gance was sacnificed ta exped ot that much of the distress veas
due to obstetnic difficulties In the case of an elective Caesarean section
the anaesthenst must accopt total responsibility for any pre- or post-
operativ & dustress not of immeduate surgeal anigin: suffered by the panent
and for any depression of the neonate at delivery

The common sndicanons for elective secion are disproportion severe
or by sev 4

facsl

ply severe dibetes placenta praevia
and breech presentanion in an elderly pnmipara  Should placental
msufficsency be known or be expected to extst under any of these circum-
stances the anacsthenst wll plan his scheme of drug and oxygen admin~
stration accordingly  If difficult operatine conditions are Etkely to tnerease
the nme between nawsion and delivery—such condstions as for example
the presence of myomata or dense sear tssue—the anaesthersst will have
?c;n forewarned of this by the obstetnician There can be no excuse for
3niute

Whet 2 panent arnives m the theatre for an elective Caesatean section
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(atropine gr thsorscopol ar v35) larly atleast 5 munutes
or mtravenously at Jeast 2 mmutes before mduction of anaesthesa

For delivery m hospital, an anaesthetic machme should be avalable,
with a closed creutt attachment for the use of the accomplished anaes-
thetist

Anaesthesta should be induced with mtrous owde or if soda-hme 15 not
muse Trlene Teis clamed that anaesthesia can be surreptinousty induced
by way of the mask which the mother has been applymg for her imhala-
tonal analgesia  Thus tmplies that she has been recerving mtrous oade/
oxygen from an anacsthetic machine or that the anaesthetist can induce
anaesthesta by plicng a finger over the awr-mlet of 2 mtrous oxadefan
apparatus The former condstson 15 Itkely to be of mfrequent occurrence,
and the latter manoeuvre 15 strongly to be deprecated, as 1t must lead to
anoxia A total flow~rate of 10-12 hitres should be sed, m the propornon
of 8020 mtrous oxide to oxygen, m 2 semuwclosed system when 2
closed-carcut 18 1 wse the total fow niay be kept down to 4 htres or Jess
using a 50 50 muxtute Ether or Trlene followed by ether 13 mtroduced
gradually mto the mixture of mhaled gases with even more than the usual
care to avord stramng and breath-holding  Anaesthessa should be kept
to the hghtest plane compatible with sausfactory op g cond
Tn the case of forceps debvery the panent should of possible be placed
the Iihotomy possnon cathetenzed and towelled before mnducnon,
because of the cumulative effect on the foetus of protracted ether
anaesthesia For an outlet forceps delivery the ether should be discontinued
as soon 43 episiotomy has been performed to be recommenced after
complete deliverv of the wfant  In cases m which some difficulty 1

expected ether ad should be ¢ d wnnl the lorgest
dameter of the head has been delivered  For Cacsarean section skin
cath on and towelling should precede mduction and

the cther flow chould be cur off ‘just as the surgeon prepares to e the
uterus

The question of the use of an oro-pharyngeal alrway remamns a vexed
one It1s the author s opmon that such an ard should not be anvoked unni
after delivery when anaesthesia can be deepened 1 835 so dessred, unless
as m the case of a short-necked or large-tongued pauent the difficulues
of mamtsuung an unembarrassed natural arway prove too great In
the ordmary course of events anaesthesta before delivery should be so
hight that pharyngeal sumulanion with an sirway would be hkely 1o
provoke reflex activaty m s high proportion of patients  Certamly this
condtion should appertamn at the tme of dehvery A naso-pharyngeal
tube nught be found to offer some compromie increasing the ease with
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3) Sigmficantly less post-operative vomiting than wath ether
24; Earglil;ﬁrclmncn of jaw and pharyngeal musculature pernutting
earhicr msertion of an airway should this be required.

The disadvantages are

(1) Matemal resp y depression ne using the techmque
of asasted respiration

() An appreciable madence of neonatal depression

(3) Difficulty of producng full uterine relaxation without approaching
1evels of concentration w hach mught prove dangerous to the mother

(4) Vartually necessttates the use of a closed-circust apparatus

(5) Danger of carduac arrest 1n the presence of arculating pitressin

(6) Incompatability with adrenall portant if the p has
previously been infiltrated wath a local analgesia

{7) Hazards of explosion and fire

When cyclopropane 1s used as the mam agent for nduction and mam-
tenance of anaesthesia 1t 15 customary and wise to use nitrous ovxde as a
veluele for the cyclopropane  Induction 1s carned out wath cyclopropane
nitrous omde and oxygen at flon-rates of about 750 m! 1,500 m! and
1 500 mL per munute tespectively by means of a closed-ciecwit apparatus
and using assisted respiration (this method 15 of course precluded af
Tnlene has been used extenstvely for analgesia)  As soon as a hight and
stable depth of anaesthesia has been reached the flow-rates should be re-
adjusted to approxumately 300 ml. 1000 ml 1000 ml per minute
cyclopropanc mitrous oxide oxygen The same ndications for stoppmg
and thead panc and mtrous oxide

g of cycl

at the ime of delivery should be used as were described previously for
ether However the speed of recovery from cyclopropane 1s compara-
trvely greater and of 1t 15 anticapated that the actual process of delivery s
Iikely to be prolonged, 1t 15 advisable to reduce the flow of anaesthetic
gases rather more slowly Cyclopropane will provide reasonably saus-
factory working conditions for most forceps deliveres 1€ the tone of the
uterus o contraction of the pelvic floor muscles, cause considerable
\ to the ob: then there must be no hesitation 1n
adding a small amount of cther to the mixture should ncreasing the
cyclopropane flow to about 700 ml per minute not have proved helpful
Under the arcumstances postulated, the neonate would face far less
danger from the cther than from the trauma of an unnecessanily difficult
very Furthermore saving the mother from a degrec of traumatic
shock and local ssue damage 15 obviously of greater mert than 1s avoid-

ing the prospect of mcreased post-operanve vomuting
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she 15 alert possibly apprehenuve, and has not been subject to the Jong
and probably wearying ordeal of labour which makes induction n an
emergency scction so much simpler  If she 15 indeed apprehensive, then
the anacsthetsst s record will already have become shghtly tamushed. I
mtrous oxide/ether 1s the chosen method of anaesthesia then m an un-
sedated patient 1t 15 likely that mduction will be an unpleasant memory for
mother and anaesthetsst. In these patients anaesthesia will have to be
faly decp to provide 1deal operative condions and under such ar
cumstances neonatal depression 15 mote likely to result if ether 15 used
than 1f some form of balanced anacsthesia 1s employed. Following opera-
tion 1f cther has been used at least one-thurd of patients are likely to
vomit

All patients should recetve some form of sedation on the evening before
the day of operation  Preferentually a barbiturate wath or without pro-
methanine should be given  The sedative—given at § or o pm — can be
d d m g the total of dep drugs likely to affect the
foetus at the nme of delvery It s preferable and, 1f ether 1s to be used,
very desirable that the mother should recewve pre-operative sedation
If morphia (gr 3-} mtramuscularly about 6o mumutes before operauon)
1s prescribed, then levallorphan (1 0 mg ) should be given cither at the
same tume or injected mtravenously at least 7o mmutes before the start
of 2} P h 25 mg larly given 4560
minutes preoperatively might well become the drug of choice i this
context

b Cyclopropane

At the time of wniting cyclopropane kolds an mmportant place m the
scheme of anacsthesia for hospital delivery Owang to lack of swtable
apparatus 1t 15 hittle used m domuahary practce Possibly the widespread
wntroduction of an easly portable machine—equpped with sparklet

yhnders of cycloprop has Hingson s” Western Reserve Midget ,
mght spur an increase i the populanty of the agent m obstetric work m
the home However considerations of the attendant dangers and the
cost of cyclopropane anaesthesia are likely to weigh m favour of more
recently mntroduced methods

The advantages offered by cyclopropane in hospital practice are

(1) A smooth and rapyd mduction associated with this factor a light
plane of anacsthesia can be mauntaned with greater ease than 1s the
case with ether

(2) An ease i raptd mampulation of the depth of anacsthesra
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and hypercarbia of foetal distress However thus effect1s unlikely to have
been of significance 1n the production of a sumilar result observed by them
1n thewr senes of eloctine Cacsarean sections

Whates e the mode of action of cyclopropane m leading to nconatal
depresston, 1t 15 appacent that considerable effort must be made to reduce
to 2 mummum the quantty of the drug admimstered before delivery
One method of domg thus 1s by inducing anaesthesta with thiopentone—
a drug whach will be discussed later It 15 also 2 sound practice to hyper-
ventrlate the patient with a hugh oxygen flow  keeping the expiratony
valve parnally opened, just before delivery

The use of cyclopropane within about onc hour of the most recent
administration of pitressin constitutes an mexcusable nisk for the panent
Sumilacly of course the latter drug should not be used duning or shortly
after operation conducted under cyclopropanc anacsthesta  The Jugh
madence of carduac irregulanties wath possible fatal outcome when thus
combnation of drugs 15 used 15 well enough documented! to need no
emphasis here The free use of ¢y clopropane n the presence of circulaung
Patocan has generally been sanctioned on the grounds that the latter drug
of synthenc ongin contams no pressor agent However there 1s some
reason to doubt the accuracy of this view 8 Lesser and Eason® have
reported one case of fatal cardiac arrest seemngly caused by a combined
action of cyclopropane and Pitoan It 15 probably wase to ensure that a

patent 1s never subjected to the influence of Pitocin and of cyclopropane
simultancously

¢ Other ihalational agents

Aside from 1ts oceastonal employment as an aid to induction of ether
anaesthesia 1t 15 not advisable to use Trilene for operative obstetrics
Trilene anaesthesta usually entails a long pertod of mducti
much less frequently w1 \
ether  Excretion of the drug 15 an

neonatal dep 15 a hughly prob
15 used.

on though1tis
a second-stage than 1s
equally lengthy process and hence
bl t 1f this anaesthetic

Almost the oldest mhalational agent can usefully be considered m
company with the newest  Anaesthesa with both chloroform and
Fluothane (Halothane) 15 charactenzed by rapidity of mducuon the
production of marked uterine relaxation” and a tendency to cardiac
utegulaninies with possible syncope Owing prabably to the fact that
1t was mtroduced wathin a more enlightencd era devoted to precise
measurement ‘Flu:thane 15 admumstered almost exclusively with the

a1d of stand Chloroform 15 still gven by the open-

up
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Cyclopropane can be used for the induction and mamtenance of anaes~
thesia for emergency Caesarean section For thus operation  the flow-rates
of cyclopropane mtrous oxide and oxygen should be the same as those
advsed for forceps delivery  As m the case of the latter operation there
will be less likelthood of neonatal depression 1f skin preparation cathetenz~
tion and towelling precede mduction  Except in pattents who have under-
gone exhaustng labours or n whom multipanty has led to a considerable
laxaty of the abdommal wall the operative conditions under cyclopropane
anaesthesta are likely to fall short of 1deal Thus 15 parnicularly so af the
obstetrician s techmque includes firm packing of the mntestines away from
the fundus of the uterus and into the sub-diaphragmanc region  These
conditions are even more hable to be met with m an elective Caesarcan
section and may be arcumvented by giving a small dose of a non-
depolanzing relaxant—preferably d-tubo~curanne about 1o-15 mg —at
the time of the minal skm meson  The question of mtubation will be
discussed later m thus chapter  If delivery 1s made unduly difficult by
contraction of the uterme muscle and the latter 15 not responsive to an
merease of cyclopropane wathm the margins of safety then the addition
of ether 1s indicated

Results obtaned 1n a recent study by Apgar® suggested that cyclopro-
pane given as the sole anaesthetic agent for Caesarean section and for
premature vagmal vertex delivery occasions greater msk of neonatal
depression than does spmal analgesia for such cases  There was no
significant difference m regard to neonatal mortality It 15 likely that
part of the difference m morbidity 15 due to placental teansmussion of a
depressive agent though no sigmficant correlation was found between
the degree of neonatal depression and the concentration of anacsthetic
present m the umbilical vem i Apgars senes A further factor which
could be of contributory sigmficance 1s the tendency of cyclopropane to
cause 2 local arteno-venous shunting effect It 15 possible that this
phenomenon nught tend to cause a partial by-passing of the placental site
by artcmlxzed blood and t}m this 1n association wath a strong tendency
o even under light cyclopropane
anaesthesia nught lead to nconatal depression due directly to oxygen-la
However Apgar and her co-w orkers failed to find any significant duffer-
ence 1 terms of the oxygen saturations and carbon dicade tensions of
umbilical ver blood between mfants delivered under regronal block
and those subject to cyclopropane Thcse same workers present the
mteresting postu]atc that the rel factory state of

foll h mlght be related to the mvidious
effects of the d.mg on the foetal myocardium mn the presence of the anowa
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not merease the likebhood of producing neonatal depression duc
to the single myection of thiopentone The likehhood 1s mdeed,
probably diminshed

(3) Relanve freedom from unpl post=operative scquel

Assocaated disady antages are

(1) X 15 2 deadly weapon 1n the hands of the unwary or the mex-
ENCe

() Should vomsung occur, 1t 15 of more serious signsficance owang to
comadental decrease 1n the effiaency of the laryngeal reflex

(3) Increased danger of laryngeal spasm and, reputedly bronchospasm,
under light thiopentone anaesthesia

Because of the rapidity wath which maternal blood concentrations of
thippentone are mirrored 1n the foetus adnunistration of the drug before
delivery should be confined to the mitial dose  Depending upon the
weight and gencral condition of the mother about 150-.50 mg of
thiopentone may be given for mduction with an absolute maximum of
300 mg  For forceps delvery mamtenance of anaesthesta may be based
upon ntrous oxde—8o 20 mitrous oude oxygen for 3-4 munutes
followed by 2 s0 so muxture—or cyclopropane—300 1000 1000
cyclopropane mittous oxmde oxygen. The former technique 13 to be
preferred, as the use of cyclopropane wall stll entail the disadvantages
previously listed, despite the decrease m total dosage  Eather of these
methods should prove satisfactory for most forceps dehivenes I there s 2
derand for increased uterine or pelvic floor relaxation cyclopropane ora
trace of ether may be added. For emergency Cagsarean section the routine
myection of 10-15 mg d-tubo-curanine yust before the skin 1s mased wall
be found to 2dd to the effiaency of a balanced technique and m other
tospects the scheme yust described for forceps delivery should be used
i the patient 55 particularly alert as in the case of elective Cacsarean sec-
ton 1t will usually be found necessary to employ the cyclopropane tech-
mique 1n order to achieve good op g cond anless full rel
together wath intubation 1 substituted.

Prcxlnodxczuon wath atr

h

‘opine must be part of any scheme of thiopentone
15 used for ind 1t 13 not necessary to place
the patient 1n thotomy or to prepare the abdomen before the patient 1s
anacsthetized Indeed 1t 15 preferable not to permut these preparations
:v}u]st Lh’c patient 15 awake as the possibility of 1 dep 1
by prol g the md delivery mterval  This factor

assumes even greater importance n the anaesthetic management of that
imtating class of cases EU A Caesarean Section  The obyect of the
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drop method. Both drugs must be preceded by dication.

The dangers to heart and hver offered by chloroform admmstranion are
so well known that an anaesthetst who employs the drug must be
prepared to accept an d degree of responsibiliry for the welfare
of his patient Chloroform anaesthesia m obstetrzes 1 not advisable
unless the admmustrator has had very considerable expenience with the
drug  One of 1ts mamn advantages has been the absence of an assocated
fire or explosion hazard. Ths 15 no longer a pressing mdicatton, as such
hazards can be arcumvented by removing the source of 1gnion or by
using intravenous anaesthesta.

Because of the apparatus mvolved m 1ts use Fluothane 15 unlikely to
become popular 1n domucihary practice  Too short a period has passed
since 1ts mtroduction to assess the place 1t 15 bkely to find m hospial
practice However an minal survey seems to mdscate that 1t offers few

dvantages and some disadvantages when compared with other tech-
mques Use of the drug confers an easy and rapid mduction comparative
freedom from vomiung and apparently no strking degree of maternal
depression There 1s however an ever-present danger of serious cardio-
vascular disturbance and the uterme flacadity produced by the drug 15
apparently so marked, that administration must cease or at least be
drastically curtaled before the end of the operanon m order to guard
agamnst 1ts causing severe post-partum haemorrhage 7 # On the other
hand, 1t must 1n farrness be added that Brown and Woods ® n alludmg to
stxteen Caesarean sections anaesthetized with Fluothane have nothing
but praise for the drug and say that m their expenence uterme contrac-
tron and retraction are not affected by 1.

Fmally as the rate of production of cardrac arthythmas 15 known to
mecrease greatly when adrenaline 1s given m the presence of chloroform
(though not apparently 1 the presence of Fluothane!) 1t 15 probably
correct to surmse that this anaesthetie should not be admimstered 1f the
patient has recently been given pitressin

1. INTRAVENOUS AGENTS
a Thiopentorie

The poor property of thtop when pared with 1ts
depressant central action, procludes its use as the sole anaesthetic for any
but the most rapid of operauve delivenes

The advantages of thiopentone as an induction agent are

(z) Raprdity of action and freed )|

(2} Prol of the md

1

from suby

mterval xpmbab]y does

P
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10 an attempt to wdseate that when the method 15 suceessfully employed,
the panent, although rendered free from pam apprehension and general
discomfort 15 sull sensbly anare ofher environment

In general the method invohes the use of 3 phenottuazine denvame
a narconsc and 2 nascotic 13 Chlorg and g ha-
2me have been the phenotluazne denvatves most commonly used 1n
fus countns. “Therr respeeme menn an obatetnes have atready been
discussed {in Chaptes HI) and fusther reference will be made enly to
promethazine Pethudime 1 the sole narcone of choce—the emplovment
of morphua has not been described, and vhat of alphaprodine s himuted
to the United States—and, whilst the chowee of antagonist lies between
levallorphan nalerphunc and amuphenazole discusion will be hmued to
levaliorphan, for reasons outlined m Chaprer 1l

Asso far evolsed, the recommended method 1 as follows

Atleast 10-15 munutes before the start of surgery with the panent ymg
m her pontion of greatest easc a nuxwure of 100-150 mg pethudine
1015 mg levallorphan and 25-50 mg promethazne made up with
water to 3 dilution of 1o mg petudine por T mb soluten s slowly
sjected mimvenowsly over 3 penod of —~3 munutes  The absolute
quanntes of pehudine and promethazine used (the levallorphan/pethidine
rauo must always be 1 100} will depend, as always upon the weaght and
general condimon of the patient, and upon the amplitude of her response
1o the minad fen mulldhtres

In the hght of our present kmowledge althoughirws felt wuh b,
certamry that sigmaficant by potension wall not occur 1t 18 strongly advised
tha frequent blood pressure readings be recorded durmy the course of
hypoaesthesia

After the necessary lapse of nme dunng which the subjecave response
to cach contraction will be seen to d h {there 5 no ¢
to allowing nitrous oxde or Trlene analgesia 1f already i use to continue
for the first few mumutes after mjcenion) the panent 15 placed mto the
Ihotomy posiuon having been forewamed of this manocuvre  Each
major siep w the preparanon and the process of delivery should be
preceded by advising the panent to expect a fresh senies of stunub but
ones which will be nesther pamful nor unpleasant

It has been found necessary on occasion to provide extra analgesic
cover by mjecting the line of the proposed epiotomy with local
amacsthenc Thas »s posubly a reflection of an madequate mterval betw een
nduction of hyposesthesia and the stars of surgery  There 15 some evide
ence that the phenothanne element of the mucure helps 1o provide 2
degree of relaxation of the pelvic floor ® B However should thus struce
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examunation 1n these patients 15 usually to decrde whether or not vaginal
haemorrhage 15 due to a separating placenta pracvia. Eprdural and spimal
analgesia are obviously contramdicated under such circumstances and a
thiop d followed by with mtrous oxide and
oxygen dunng the pertod of examunation 1s the scheme of general anaes-
thesta least Iikely to lead to a dangerous depression of the foetus

Naturally there 15 a certam eq lved mn the hikelthood of the
production of neonatal depression followmg  thiopentone-tnduced
anaesthesta  Although the significance of the thiopentone decreases with
the passage of ime that of the agents used for mamtenance mcreases
If mitrous oxde 15 the sole other anacsthetic time 15 probably of Lttle
mmportance provided anaesthesta can satisfactonly be mamtained. If
however cyclopropane 15 employed, delay of delivery for longer than
about 20 minutes after induction of anaesthesta 1s likely to lead to neonatal
depression cansed mamly by the mhalational anaesthetic  The optimum
time of delivery under such a scheme of anacsthesia 15 probably s-10
munutes after the start of the thiopentone mjection

Use of an oro-pharyngeal arway and failure to pay careful attenzon
to the mamtenance of a clear natural airway, are the mam causes of
laryngo-spasm and vomuting noted above as disadvantages of thiopentone
1 obstetric anaesthesia  Adequate premedication wath atropine care i
holding the chin and avoidance of an oro-pharyngeal arway should
wirtually eliminate the possibility of laryngeal spasm

A further method of providing analgesta 1n assoctation wath thio-
pentone mduction—especially for elective Caesarean section—is the use
of the techmque of mtermuttent mtravenous myections of pechidute 28
employed m balanced anaesthesia for general surgery Bingham?! has
described the use of such 2 techmque 1n a senies of 359 Caesarean sections
and the excellence of hus results are strongly 1n 1ts favour Neonatal
depression consequent upon the pethidine should be avorded by giving
1 mg levallorphan before the start of anaesthesta or by the use of 2
pethidne/levallorphan muxture  This techmque offers considerable
advantage n cases of tral of forceps when ultimate delivery—possibly
by Caesarean section—s likely to be effected only after prolonged
anaesthesia

b Phenothiazine derisatives

A recent approach to the problems of obstetric anaesthesiz mvolves
the use of phenothianne denvanves The method does not lead to the
production of anzesthesia but to a condition which has been termed
ataralgesta 1* or hypoaesthesia ¥ These terms have been mtroduced
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tken to mdicate not only blockang of the branches of both pudendal

nenes, but to inchude adequate Jocal unfil of the ¢ and

hbu.

Used a5 the sole method of rehicving the pain of cettam ty pes of foreeps
delivery pudendal block 15 probably sttended by the least dunger to
mother and chald. [t 1s generally acceptod® that only about 6o per cont
of forceps delis entes can be satwsfactondy performed under locat analgena,
Untenforeed pudendal block doas not offcr snfficently extensive analgons
or adequate utenne for of mvohung connderabl
rotanon of the head, ot for those m which the head 15 not 2t the outlet.
Receraly Scon and Gadd!™ hane deseribed the wie of pudendal block
supplemented 1m cerram cases with pettudine and chlorpromazine for

dunp the appl of local analg hnique to about 90 per cont
of afl forceps delnenes  ‘Thar method 1 based on the cmployment of
hetlind s forceps  As sndicated 1n the previous section full applicavon
of hypoaesthena, without pudendal block, mght well produce equally
sawsfactory resulis  However as Parker! pownnts out for those forceps
debvenes requinng bide pul pudendal block must be placed
very hugh on the list of methods of choice Wit this category of
patients there are virtually no contraindications to pudendal block, and
the only notew orthy comphications are toxac effects duc to overdosage of
or sensitvity o the analgesic {which should be an extremely rare occur-
tence sf an accepted techmaue 15 closely followed) and the producnon
of a vulval hazmatoma,

u. SPINAL ANALGESIA

The wse of spmal and extra-dural block metheds of anslgena must
of course be confined to hospital practice
Befure starting upon any duscussion of the application of spimal and
extra-dural analgesna to operatne delivery st 15 necessary to stpulate
2 number of factors which absolutely contramdicate the use of these
methods
1 telaive maternal hypotension
. maternal amaeme
1 poar genera} condion of the mather
2w zbsence of an wmediately avallable sousce of pure oxygen
v absence of means of resusataton—ncluding a nlung table
The majonty opsuon 1 Brtan 15 agamst the use of spmal analgessa
for any surgery mcluding obstetnc ‘o an apprecuble extene this bras

15 denved from the attude of the general pubhe  Patients 1n this country
¥



64 PRINCIPLES AND PRACTICE OF OBSTETRIC ANAESTHESIA

ture or the height of utenne tone, obstruct the obstetnaan unduly the
anaesthetist can offer ncreased aid by admumstering 75 25 nitrous
oxide oxygen or Tnlene or a short spell of cyclopropane Resort to
these latter ads should rarely be needed

Atropme premedication 1s not a necessary preltminary to hypoacsthesia.
An oro-pharyngeal arway 15 not indicated and there 1s very httle reason
why vomiting should occur before during or after operatton—indeed,
the method can be said to preclude nausea and vonutng  Oxygenation
15 adequate throughout but m cases of foetal distress (sce below) m-
creased oxygen should be given to the mother

At present hypoaestl 15 rec ded for general use—n both
domiciliary and hospstal practice—only mn cases of stmple forceps delwvery
not mvolving more mampulanon than slight rotation of a malpositioned
head and m the absence of foetal depression ‘The smpression 15 that 1t
wll prove to be safely and satsfactorily apphcable to all cases of forceps
delivery bur mvestigation of ths must for the ume being be confined 1o
special hospitals with research faclines The place of the method m
Cacsarean section 1s as yet entirely without sigmificant mvestigation

¢ Relaxant drugs

The chorce of relaxant drugs 1s limited mamly by the factor of posstble
placental transmission of the agent and this has been discussed m
Chapter II' It 1s evident that d-tubocuratine 15 to be preferred to Flaxedil
1f a non-depolanzing drug 1s to be used  Recent observations recorded by
Hodges® suggest that 1f suxamethontum 1s utilized the possibility of the
conversion of 1ts action from depolanzing to non-depolarzing m the
presence of Pitocin must be borne m mund

2 Regronal Techmques

For a discussion of the drugs used m regional analgesia the reader 1s
referred to Chapter 11T

1 Pupenpar Brock

For obvious reasons of convemence the admumstration of a pudendal
block 1s more properly within the province of the obstetrician than of the
anaesthetist The anacsthetist should however be competent to perform
such a block and of course be well acquamted wath the anatomucal
considerations undetlying the techmque There are many published
accounts of the general procedure 3% 18 and to these the reader 15 referred
for mnstruction It 1s to be noted that the term pudendal block 1s tacitly
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signficance 1n this regard 1s the ime when the patient 13 returned from the
Iithotomy position at the end of operation

For Cacsarean section the mjection should be made at the same site, and
with the same procautions  Analgesta 15 requited to extend to the level
of T8 and the requisite dosage 5 0608 ml of yig nupercame m
6 per cent glucose of 6-8 mg pontocanen 20-2 § ml of 10 per cent
glucose

It s a common prophylacnc practice to add a vaso-pressor such as
s0mg methednne to the local analgesic used for the skin weal prior to
spmal puncture  The possible effect of this on the foetus which s already
dustressed has been noted in Chapter 11 If the practice 15 not followed
there 1 need for even greater vigilance regarding blood-pressure changes
after the spmal has been given  Forthman and Adnant 2t 1n a senes of
301 Cacsarean sections carnied out under spmal analgesia noted 2 degree
of hypotension m 82 per cent. Only 20 of their patients were given
ephednine mtramuscularly prior to the spmal and 2 of these developed
hypotension. The average systolic blood-pressure fall for the sertes was
3omm, Hg 'These findings alone m the hands of acknowledged leaders
m the ficld of anaesthesia would seem to winate against advising the use
of spinal analgesia n the presence of any degrec of foetal distress Holmes?
has pointed out that the effects of penpheral dil d
upon any spinal block nsmg above the level of L2 are likely noticeably
to be mcreased by the partial occlusion of the mfenor vena cava by the
uterus when the patient 15 supme  The consequent sudden decrease m
venous retum to the heart 15 a Itkely cawse of acute arculatory collapse
mn obstetric cases  The 1mmediate treatment of such collapse or of any
severe degree of hypotension must be to admmster 100 per cent oxygen
and to elevate the legs of the patient sufficiently to give an adequate auto-
transfusion of blood. Following these measures a vaso-pressor should
be given ly Itis unwise diately to tilt the patient mto
a Trendelenberg postion lest the analgesic drug travel even further
cephalad and akso because the mereased gravatational pressure of the
uterus on the diphragm 15 likely to add to the dangerous state of the
mother  Only when st 1s possible to mstitute the satisfactory admmstra-
tion of oxygen under intermuttent posiive pressure (preferably after the
patient has been anaesthetized and mtubated) should the table be tilted
head-down

As has been pomted out 1n Chapter I dunng pregnancy there 15 an
wnereasmg dependence upon the thoracic component of fespiratory
actvity - When Caesarean section 15 performed under spmal analgesia
the lower 4 ot 5 mtercostal muscles are paralysed, with resultant respira~
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apparently prefer to be asleep during their operations evidencing little
curiosity about what 1s gomg on 1n the theatre The opmnions of surgeons

and anaesthetusts 15 based upon a number of points
the undoubted fear of rmnous {in terms of self-confidence reputation
and money) legal proceedings which gly are an ble con-
sequence of any but the most minor complcations of spimal analgesa

that the possible comphications of regional analgesia outweigh any
advantage offered

somewhat paradoxzcally, the feeling that to gve a spmal s a confes-
sion of falure that the standard of Brtish anaesthesta 1s now so bgh
that the use of such 2 blunderbuss techmque m place of ‘balanced

anaesthesia 152 retrogressive step

The latter argument 15 dly a form of over g foll g the
mtroduction of the newer drugs primanly the relaxants and there 1
evidence that 1t 15 now bemng corrected  Unforrunately the atatude
carnes a very real danger 1 that 1t tends to clound the mmportant fact
that certamly as great attention must be pad to the conduction of spmal
analgesia as 1s paid to the most delicately balanced general anassthene
That there 1s a place for spinal analgesta 1 general surgery 1s undoubted
whether or not the mdcations in obstetric practice are of sigmificant dumen-
sions 15 a more open question but truly the techmque and safeguards
must be understood by all undertaking obstetnic anaesthesia

For a forceps delivery a low spinal 1s given wath the objecuve of ob-
tamng analgesia up to the level of Tro The agents i general use are
35 nupercame 1 6 per cent glucose—the dosage beng 04-0 6 ml—
and pontocane 4-6 mg made up to 2.0-2 s ml 1n Io per cent glucose
The mjection 1s made 1n the third or fourth lumbar mterspace usmg 2
fine-pomted 22-guage spmal needle the patient should be 1 the lateral
posttion and the table should be tilted 15-20 degrees head-up As soon
as the myection has been completed the patent should be placed flat on
her back and one munute later the table 15 returned to the honzontal. ®
There 15 an appreciable number of departments in which the patient 1s
made to sit whlst the spimal 15 being given  Thus appears to merease the
discomfort and dustress of the mother and m the case of outlet forceps
deliveries adds to the possible dangers to the mfant  Under no arcum-
stances should the analgesic drug be myected whilst the uterus s 1m
contraction as the associated turbulence effects wathin the cerebro-spmnal
flnd are likely to lead to undue and possibly disastrous spread of the
drug Blood-pressure readngs must be taken before the block 1s nstituted
and at frequent mtervals dunng the subsequent 10-15 minutes  Of special

Tk
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Massey Dawkné®® advases the use of the wwelfth thotacic interspace
Using 13 per cent Xylocane with 1 250 000 adrenaline he mjects
.24 ral and thercby aims to achieve analgesia extending from T8 to T12
mcdusncy  Foldes®® advocates the use of 2 catheter for though the
operation 15 usually completed (1 Brtan) within the effective peniod of
the first dose the catheter-method mcreases the safeguard agamst mn-
advertent puncture of the dura. Foldes using 3 per cent 2~chloraprocaine
wath added adrenaline 1myects an mtal dose (ncluding the test dose) of
about 24 ml of analgesic drug unbzing the thied or fourth lumbar
mterspace  He also makes the pomnt that the patient should be nlted s-10
degrees foot-down dunng the peniod of drug-fixation as for some
teason these patients appear to fetam supra-pubic sensttwty if the -
Jection 1 made whilst they are 1n the honzontal posinon In cach of these
methods the usual test dose 1s advocated as a prelimunary

Massey Dawkins 3 on the basis of hus considerable expenence wath the
extra-dural techmque considers that

1n 1 0 per cent of cases 1t 15 impossible to 1mtiate a block because of
local anatomucal difficalnes

1 1 g per cent the method 15 a failure,
m 10 per cent d

g hyp P

McKay 1 the course of an account of 695 obstetnic cases conducted
under contmuons epidural analgesa in Toronto General Hospital com-
ments on the fact that the series included 76 Cacsarean sections  Almost
all of these patients needed some form of general anacsthesia dunng part
of the caurse of their operation Thas feature 15 an tmportant and disturb-
mg one  Manspulation within the upper abdominal tegion—especially
rather migorous packing of the coils of small mtestne away from the
uterus—and 1 the same genre the shight Trendelenberg wlt requested
by some obstetniquns frequently provoke sharp pl from the
mother  Oby ly 1t 15 not for h hing retching or
vomiting to occur and, apart from the direct danger offered to the mother
such episodes are Lable to interfere with the course of the operation
Under these arcumstances the ntravenous myection to the mother of
25 mg promethazne with or without 25 mg perhudine plus 0 25 mg

levallorphan can often restore the equsntmity of both mother and
surgeon

Eptdural block appears not to lead to the icrease 1 utenne tone which
3 e in assocation with spinal analgesia The range and graviry of
dangers to the foctus are certanly far less from epidural amalgesia than
frontaspinal In cases of elective Cacsarean section 1n which it 15 Impera~
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tory embarrassment which 1s not mfrequently very well marked. Such
astate of affars wall persist untl extraction of the foetus permts 2 return
to full-functioming of the diaphragm, and until that ume oxygen must
be given to the patent from the moment the spmal begms to take
cffect B

Makepeace *t m a recent review of 1 840 delivenes conducted under
spinal analgesia, noted that 18 per cent of the panents complamed of
headache—of varying seventy—post-operatnely  Of the panents
undergomg Caesarean sechon 108 per cent demonstrated this reaction,
as did 20 1 per cent of those delivered vagmally It 15 of interest to note
m this context that m the senes reported by Forthman and Adnam?
and prckusly mfcrrcd to s4 per cent of the panents receiving spmal

d post-op hypertension, compared with 2 § per

cent 1n another group who were grven a general anaesthetic for delhivery
the average nse 1 systolic blood-pressure bewng 20 mm. Hg

Charactenistically an mereasing mtensity of uterme tone follows the

d of spmal anal This effect undoubtedly plays 2o
1mportant part 1 reduang the flow of blood through the placental site
Once a spmal has been gaven no time must be lost 1n delivermg the baby
or death 1n utero can result from primary anoxia. Because of this m-
creased tomeaty spmal analgesra 15 contramdicated for forceps delivery
mvolving any but the least amount of mtrautenne mampulation. For
alikereason spmal analgesassec dicated for those C: ctions
m whrch 15 likely to be prol d due, for le, to adh
o m v huch the lower utenme scgmcnt 15 hikely to be thin, a5 m obstructed
labour due to shoulder presentation

m. Lemurar Brocx

The employment of caudal or lumbar epidural block for the emergency
operation of forceps delnery 1s not advocated. The time mvolsed, and the
relatively hugh farlure rate diminish the appeal of 2 method whch, on the
posinve side, offers hittle or no danger of drug mtoxication to the foetus
and, when successful, ensures almost complete freedom from discomfort
for the mother 1f exther form of eprdural analgesiz 15 contemplated m 2
particolar patient—as for nstance one with severe heart discase—t 15
adwisable to minate the block early m labour unhzmg a polyvimyl
adlctcr By so domg a satisfactory control of the level of analgesia
5 d, and the full co-operanon and confid: of the panent 15
better assured.

The place of eprdural analgestam the management of Caesarean section
15 more firmly based. There 15 2 small range 1 the choice of techmques
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o worse toother residents who have never recerved and who are
not receving traunng 1 any other aspect of the specrality

OF these factors the last 15 probably the most important It will be
discussed later n ths book.

It 15 tracitonally held that the ime normally taken by the stomach
to empty 15 ncreased n Jabour This s said to be somew hat akin to the
delayed gastne emptymng followang severe trauma and to be due
possibly to a Iike cause  An attempt has been made®® to demonstrate
that, m the first stage of labour the range of gastric emptying times 15
comparable with that accepted as normal 1n the non-pregnant  ‘This
finding apphied only to flmd contents However 1n cases of prolonged and
exhausting labour there can be no doubt that there 1s considerable
retention of stomach contents and on the whole 1t 15 most advisable to
regard the obstemnc pauent as presenting with a nigmficant volume of
mtragastne matenal unless there 15 extremely strong evidence to the
contrary In additton 1t has been observed repeatedly smee Mendelson®!

first drew, to the synd that the asg of a very small
quantity of highly acid gastnic contents can rapidly lead to senous and
even fatal In ths e the suggestion made by

Dmnuck.?* of gving antacid tablets to women 1 labour—espectally to
those wth a hustory of dyspep: worthy of p

When 1t 15 known that a panent who 1s not in labour has eaten a
substantial meal or drunk a considerable amount of flud withm a
penod of four to six hours prior to the proposed tme of operaton
common sense urges that steps be taken to relieve her stomach of 1ts
contents before anaesthesna 15 mduced. The comparable period 1n the
case of a patent who last ate after commencement of her labour 15
approximately esght to ten hours It has been argued that under these
condinions the use of regional analpesia obviates the necessity of emptying
the stomach  Regarding this 1t must first be stated that the aspiration of
vomited or regusgitated matenal 1s not necessanly precluded by the use
of conduction analgesia  Klem,” m hus account of maternal mortality
m King s County New York, refers to the deaths of eleven mothers m
one year following the whalation of vomuted gastric contents duning the
course of delivery under spinal analgesta Indeed Stearns and Fredenick-
son™ on the basts of ther considerable expenence with regronal tech-
mques temark that there 15 probably no more certam wav to produce
vomuting than by the ad of spinal hesta for Caesarean
secton It 1s ikely that the chance of the oecurrence of such an acadent 1

Tess under epidural analgesta than under spial but 1t sull exssts and must
therefore sull be antispated
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tive to keep to the mimmum the amount of depressant drug reaching the
foctus—as 1 severe toxaemua of pregnancy prematunty or pronounced
post-matunty—and 1 cases of emergency Cacsarean section, where
haemorrhage 1s not 2 complication and the start of operation not of the
utmost urgency, epidural analgesia must be given hugh pronty m the
choice of methods available to the anaesthenist

Vonuting

The number of deaths 1 England and Wales resulting from the m-
halation of regurgitated or vomuted materal durmg the course of
anzesthesa for operative delivery has been vanowsly estimated as being
from fifteen™® to twenty! annually duning the past few years The precue
number 15 of bittle sigmificance to the present theme except m as muchas
1t will help to reflect the degree of success of 2 national effort to eradicate
ehus tragedy  That the problem 1 still with us and 1s not confined to this
country has been mdicated most recently by an account of 3 maternal
deaths following the ad ration of general hesta for debvery
which occurred 1 one hospital duntng a period of 17 months 2 Related
to the number of deliveries each year or even to the number of obstettic

thetics which 1t 1s d are gaven annually the number of
deaths mught appear to be small. However each one must be sugmatized
as having been a completely avordable tragedy and anaesthetusts bear the
full responsibility of ensurmg that the annual rate 15 rapidly reduced
It must also be recognized that maternal death 15 the end-pomt of 2
process and that for every death recorded there must be a consider-
able number of cases m which the final catastrophe was avosded, but
mz:lzmzl morbidity and posaibly permnatal death or urreparable damage
resulted.

The notorous posttion held m the realm of obstetric anaesthesia by the
asptration of foreign matenal denves from the following factors most of
which are nterrelated

(1) the very lugh proportion of emergency operattons nvolving
{a) the need for haste (b) a relatively unprepared patient

(z) thetendency to of gastne pecially i the event
of prolonged labour

(3) the rased bd ! pressure q upon the size of
the pregnant uterus

(4) attempts to bght h without 4
pharyngeal sumulaton

(s) delegation of responuibility n thus field to very junior anaesthensts
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2 recent repor®®® of a wide application of the technique suggests that 1t
holds considerable ment.*

Both the passage of a stomach-tube and the injecnon of apomorphine
will, especally mn the former ease lead to some degree of maternal
discomfort—thus 15 an msigmficant prce to pay for the vast mcrease m
safery %t has been clumed that the stramung and breath-holding which
occurs duning the manocuvre (agan notably when a stomach-tube 15
passed) nught lead to mcreased disruption of the placental site, or at least

poranly to further d n foetal oxyg: The flecting
nature of the measure makes 3t unlikely that these factors wll have any
sigmficance 1n terms of pennatal salvage but should they guve nse to any
real amxety 1t would be adwisable to employ apomorphine rather than a
gasttic-tube

However the apparent success of cither of these methods must not be
taken as indscating that the stomach bas been emptied. The only danger
whach has been averted 1 that of massive regurgitation or vomtng and
considerable though that ligh g of the load might be the panent
must subsequently be treated with the utmost arcumspection  In the
cases under discusson {te emergency Caesarean section either before
the onset of labour or 1n the early stages of the first part of labour) the

d as outhned ly should be followed  Am
temporary obstruction to the airway must be avorded for as O Mullane®®
has shown thus condition especially 1n the presence of raised intra-
abdomunal pressure strongly favours the producton of regurgitation
A rapid and smooth mduction with thiopentone m competent hands s
advocated as that least likely to be attended by vonuting or laryngeal
spasm  The use of an oro-pharyngeal airway 15 deprecated for reasons
previously given  If the stature of the patent 1s such 2s to suggest that
mantenance of an arway will prove difficult mtubation must be under~
taken Routine ntubation 1s advocated by many authonties 37 10 There
are two methods open to use  conscious mtubation  followng careful
spraying of the mouth pharynx cords trachea, and carna with a local

Igeste and intul following ad of 2 relaxant drug
The former offers the danger of silent aspiration post-operatively the
latter entatls a dangerous peniod of delay between mduction of anaesthesia

* In a personal commurcation Professor Robert T Wiute of the Department of
Mediane Umveruty of Colorado has reported that the wse of apomiorphune m
seventy five cases has revealed no unpleasant or dangerous side-effects in the rothers
and no tesultant barm to the infants He and Dr Robext E Dean—who 1 to read
2 péper ;n the xu(lgcc( to bd:e A College of Ob d G I
n October 1958 (later to ublished 1n Obstetrics and Cynecology)~]

\mpressed by the techruque precsog)—have becn qute
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It will be found helpful to consider further the speafic mstances m
whach the prospect posed nught anse Elective Cacsarean section may be
omtted from the discussion as only under condittons of gross mus-
management 15 vormting likely to occur These patients must be treated
pre-operatnvely along the same hines as the general cold surgical patient
and »f they are diabetic must be given glucose and msulin only by the
ntravenous route 1n the traditional manner

The pantent who 15 not 1n established Iabour and who presents for
an emergency Caesarean section will do so for one of the following
T€asons

(s) vagmal haemorrhage—associated with either placenta pracvia or
toxacma of pregnancy

(b) prolapsed cord following premature rupture of the mem-
branes

(c) apparent foetal dustress

(d) she was booked for an elective section and has gone mto labour
prematurely

In each of these situations other than (d) spmal analgesia 15 absolutely
and epidural analgesia relauvely contramdicated  Before general
anaesthesia 15 mduced the stomach—should the volume of its contents
be suspected of bemg appreciabl, t be relieved of the greater part
of 1ts load Two methods ate avatlable to effect this manocuvre (a) 2
large-bore stomach-tube may be passed (2 size 10 oesophageal tube 1
the smallest bore permssible) to act both as a means of syphonmg-out the
flurd gastric contents and of provoking active vomuting () apomorphine
hydrochlonde may be given to stimulate the vormitingcentre  Holmes™
mutially advocated that apomorphine should be used mn the followmg
manner gr % (3 mg ) of the drug 15 dissolved in 10 ml of water and the
solutton given by slow mtravenous myection until nausea and vommting
commence at which time the mjection 15 stopped Holmes comments
that from gr 45 to gr 7% with an average of gr 7 (1-2 mg average
1 s mg ) 15 needed to produce a result and that nausea rapidly subsides
as soon as the stomach 1s emptied a process which he states usually takes
about 3 munutes Holmes found no side-effects of note other than a
sheht mcrease in sweating and lacimation and 4 £ise i maternal pulse-
rate of about 10-20 beats per minute  Atropine sulphate gr th (04 mg }
myected slowly mtravenously after the episode of nausea and vormtmg
has ended tends to offiet these mild vagalstumulant effects of apo-
morphine  There was no app q 1 dep
Dinnuck?® strongly quenes the effictency and safety of this routine but
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might have to be forepone It 15 m these cases that the attendance ofan
cxpert anaesthetst 15 most desirable—and feast often reahized  If speed
5 %0 essential then obviously epidural analgena 1s not practicable  1f
the obstetnuan 1s adept at admumstering 2 pudendal block then this must
be the method of chorce 1n the event of mira-tenne mampulations
bemg necessary  pudendal block should sull be performed, and will
serve to allow the obstetnaan to undertake his prel y Tes
whilst the anaesthetist 1s prepanng to coner the extra pam and to diminish
uterme tone  In such a case Light cyclopropane anacsthesia, or cther
amalgesia 15 probably all that wall be required. Suction apparatus should,
asever be on hand and working

1€ the obstetrictan 15 not adept at the technique of pudendal block then
the patient wall sequire general anaesthesa for 2 rather Jonger ime  She
should be placed n 2 head-up tilt to decrease the chances of sient ve-
gurgitation from the oesophagus and mduced with 2 mmmal amount of
thiopentonc or cyclopropane followed only at the request of the ob-
stetnaan by cther  Sucanylcholine—already drawn up 1n 2 syrmge—
and the implements of mtubation must be teady for mstant use should
laryngeal spasm or vormting occur

The rather dramatic cases comprising this group are relatively rare
betng more usually associated with a prolapsed cord (see next chapter)
More frequently the patient presents without a hustory of undue oral
mizke and the obstetne méication for extreme haste 15 less marked.
1€ the proposed operation 15 an outlet foreeps (as wall be most hkely
fomm!.my practice) the two methods of choice are pudendal block and

1 tend

hypoaestt Both methods are panted by a

to vomuting and regurgitation and in both the yme)x,u retansa fu]ly-amvi:
laryngealreflex Effiaently performed pudendal block will take s munutes
bemng statted after the towellng-up prelimunanes have been completed
hypoaesthesa will become cffective 10-15 mmutes after completion of
the injection which 15 grven before surgical preparation of the pastent
1 bcguf\ 3 (u:ﬁ‘m ad 1 n‘ccdcd dunng the cousse of intra-utenne
p 1 analgesia may be ad: d
The alternauves to the above-sugg};sfcd régimes are thiopentone
cyclopropane Jow spwal or ether anaesthesa 1n descending order of
ment, and their respective roles m the possible production of voriting
bave already been discussed  Epidural analpesta would appear ta offer
16 more advantage than does pudendal block 1 avording the dangers of
vamtung dunng forceps delivery and 1t involves a far more claborate

and time~onsummg ntual unless the
poston 8 unless the epidural catheter 15 already n




74 PRINCIPLES AND PRACTICE OF OBSTETRIC ANAESTHESIA

and passage of the endotracheal tube In exther case an adequately tested,
cuffed endotracheal tube and a relable laryngoscope are essential. When
mtubation 1s the method chosen the patient should preferably be placed
about 15-20 degrees 1mto 2 foot-down posttion until after the tube has
been mnserted and the cuff mflated 38 this measure helps to guard agamst
the possibility of regurgitation of cesophageal contents past an meom-
petently-rendered crico-pharyngeal sphincter 38

One further pomnt remains to be emphasized  Under no circumstances
must the business of anaesthesta be started—whatever the method to be

ployed—unnl th hetist has withm Ius reach (and preferably lying
beside the head of the patient) a length of wide-bore tubmg which leads
to a suction apparatus As a prelimnary this apparatus must be found to
be working efficiently and 1t should be switched on throughout the pro-
ceedings  To neglect these precautions would be an act of crimmal folly

The emergency Caesarean section whch 1s undertaken after labour has
been m progress for some time 1nvokes a different range of possible
anaesthetic techmques for avording the hazards of asprranon  If there 15
good reason to suppose that the volume of gastric contents 15 considerable
then the stomach should be emptied as described above There seems to
be no pomt whatsoever 1n exposmg the mother whether anaesthenzed
by regional or general techmques to the danger of masstve vomiting ot
regurg: when prophylaxis 15 so simple and so devord of semous
danger Agan however 1t must be remembered that gastnc and

phageal ey 15 only a prel y Ifressr bl

certamn that the volume of gastric contents 1s not very large but the mother
1s known to have been taking fluds orally durmg the previous 8-ro hours
and there are no maternal or foetal contrandicattons to eprdural analgesia
then this 15 probably the method of chorce for emergency Caesarean sec-
ton  The best alternative 15 probably a thiopentone induction with or
wathout mtubation using esther of the methods previously described.
I mtubation and a full relaxant technique 15 used a further danger must
be appreciated  The panent 15 of necessity kept m a light plane of
anaesthesta until the infant 15 delivered. I she 15 completely paralyzed
at the same time 1t 15 not mconcexvable that she might madvertently be
allowed to recover conscousness dunng the course of the operation  The
moral to be drawn from thus supposition 1s abvious

Proposed forceps delivery of a patient who 1s likely to have a full
stomach mvolves the hetist i yet a third dil Agam 1f there
1s evidence that 2 heavy meal has recently been taken gastnc emptymng
should be mstituted. However the degree of urgency (referable to the
foctus) 1n foreeps delivenes 1s sometimes such that this imtial measure
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After all operative delivenies whatever the method of pam-rehef
unlized, the mother should be treated on the hnes adopted for general
surgical patients—she should be placed on her stde  Dinmick®s has drawn
attention to the fact that 1 Hingson s series 30 per cent of the panents
who vomted did so after the birth of the child.  Aspiration under such
conditions must, of course, be prevented by attention to the general
prnaples of anaesthesia.

It has frequently been suggested? 49 that1f the panent s to be delivered
ona table which cannot be tilted (as for mstance m domicihiary practice)
general anaesthesia should be induced, and forceps delnery effected, with
the patient lymg 1n the lateral posnon. Whilst this practce would
undoubtedly decrease the danger of aspiration of any matenal which
might be vomuted or regurgitated, 1t 15 considered that the preventton of
the mitial occurrence 1s of greater urgency  Also mnstitution of the prac-
tice appears to be attendant more upon the wishes of the obstetnaan than
of those of the anaesthetst.

Finally two further matters of prophylasis must be emphasized. If
a mask 15 used for the admmstranon of ether pure oxygen or of an
anaestheie, 1t must on no account be strapped upon the patient s face.
A ughtly fittng mask can effectively conceal the presence of regurgitated
matenal m the mouth. It 1s further to decrease this danger that Parker!
advses also the use of transparent masks m obstetric anaesthene practice

Secondly any mother who gives evidence of entermg upon a protracted
labour should recerve her flud and glucose mtake ntravenowly  Stg-
mificant gastric retention 15 closely assocuated wath prolonged labour and
m such a case the panent should recerve nothing orally except frequent
refreshing mouth-washes which are to be returned immedrately m toto
Thus matter demands the wigalance of both obstetnicians and anaesthetists
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CIIAITIR V

OTHER INDICATIONS FOR
ANAESTHESIA

1 Breech Presentation
Ix one out of approxumately thirty labours the breech forms the presenting
part. However this ranio falls to one 1n sixty of premarure delis enes of
shorter than 3. weeks gestauon ate excluded? From the pount of view of
the anzesthenst, breech presentanon may be classified roughly as
t. Complete breech presentation
u b lete breech p plymg usually breech wath

extended legs

In part due to the close alliance of this condinon with prematunty
and to the mechamucs involved 1n effecting vagimal delivery there s 2
Tugh pennatal mortality assocrated wath breech labour—about 10 per cent
m pnimipara, shghtly less in multipara? Although some of the contnbut-
g factors are outside hus province the hetist has a very
part to play m the attempt to reduce this appalling death-rate

The methods of breech delivery may be clasufied as

1. Spontaneous delivery with mumimal assistance,
. Assisted delivery
m. Extracuon

P

All delivenes are usually carried out wath the patient 1 the hthotomy
position

1 SPONTANEOUS DELIVERY

In these cases the ot usually perf an y under
local mfilranon and, correlanng his achons with the expulave efforts
of the mother gently eases the chuld along 1ts path to complete delnery

s £l an 1

I the will not have been required.
However such sucoess can never be g d, and 1n many h I

an anaesthetnst 15 requested to attend all breech delivenies The fact that
ki
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m. Baan Exrracmion

Diiculazs 1 the sccond suge of breech labour may be dae to defiaent
wenne contrachons ot to relative or abwolue disproportion—ex ennon
of the legs can contribu.c to the fatter 11 2ddi 10m to caming delay by
ntefermg wik laeral flemion of the body  The abatetncun wall almant
mvamably wwh to conduct 2 tho ough examina 01 wader anan hews
before he doadss on 3 coun of acnon  In the cvent of sbwlu e dis-
propornon ot of foetal du ress 1 the presence of sncomplete eorvical
dilsanon, Cacsareaa section will probably be carned out smmeduatcly
and the anaes hets must be prepared to prolong hu anacsthes on the
Lines already outhined for thus operanon  Alemausdly of the corvix 1
fully dilacd, the obstetnaun 1s hikely to perform a breech extracuon
a whichwill probably muolve derable mtra-u.nine mans-
pulanon of the foetal Limbs, Should no foctal dustress be apparent, and
the cervix be only part-dilated, the usual counse 15 to allow hbour to
continue though on accasion the obstetrican may bang down 3 leg

Te will be appatent that the sstal stwanon demands that the anaesthetist
be able to provide some diminunon of uterme tone. Itas gnerally agreed
that repiomal analpesa—especuatlly sprnal bock—s not samfactory for
breech extracuon? ¢ because of s tendency to be assocated wath 2
hesghtenmg of .enne actmity  Recentdy }Methuen? has reported a sencs
of tw enty-four breech extractions successfully carned out under epidural
analpess but for the present, anaesthetists would be well-advised to
rely on general methods for the conduct of these cases lest they be
embarra.sed by the need to induce general anaesthesia mid-way through
the operanon.” General anaesthesta should be induced wath thiopentone
and mamtaned with ntrous omde together wath the least amount of
ether required to produce adequate utenne rel Iny of 2
pethudine-levallorphan muxture 1 bikely to be of help 1n bmiang the
amount of cther needed. Deeper ether anaesthesia will probably be called
for of the operation 13 himuted by mcomplete dilatanon of the cervix.
Insuch a ease however the foctus 18 not likely to suffer from the effects
of the drug 23 delivery will not occur until some time after discontinuance
of anassthesia. It 15 possible that Fluothane will eventually prove to be
preferable to ether 1n the latter technique  Should complete delivery be

deraken duately the ether ad

un ¥
as the legs have been brought down

should cease as soon

Omier Constmeramons v Bezrent Detvesy
On the whole breech labour tends to be prolonged, and hence there 18

<
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n most mstances he apparently plays only a passive part should occasion
absolutely no resentment. He can with advantage take over the manage-
ment of the analgesic technique
During breech deltvery there 15 a considerable tendency for the
bilical cord or the pl to be comp d, with ¢ quent foctal
anoxia By ensunng that the mother recerves an oxygen-nch muxture
(Trilene m oxygen or 75 25 mtrous oxide oxygen) the anaesthetist
can counteract the 1ll-effects of this to a possibly sigmificant degree By
using the same muxture of gases and encouraging the mother to over-
breathe dunng delivery of the head, the anaestheust can help greatly m
reduang the rate of this delivery and wath 1t the merdence of mtra-
cramal haemorrhage which s one of the man causes of pennatal mortahty
associated wath breech delivery
Fmally there 1s no certanty that the obstetricran will not have to
undertake an assisted breech delivery

un AssisTED BreecH DELIVERY

For patients m this category the obstetrician delvers the head with the
ad of forceps or by jaw and shoulder tracton Dimunution of uterme
tone 15 not spectfically required and the manoeuvre can be sasfactonly
performed under pudendal block * However the block cannot be carned
out easily ot safely once the foetus has been delivered as far as the shoulders
Although the obstetricran will wish to avord haste m delivery because
of the danger of producing intracramal haemorthage delay must also
be kept to a mummum because m these arcumstances there 15 very
frequently considerable compression of the cord persistng untl delivery
1s completed  Rapid 1nd of hesta, without the provocation
of breath-holding or strunmg 15 therefore essenttal and the use of etther
thuopentone (150 mg -..so mg ) or cyclopropane 1s recommended The
disadvantages of the latter drug m relanon to foetal depression (see
previous chapter) are not likely to be sigmificant m these cases 1 which
only a short time elapses between induction of anaesthesta and the
cessation of pl 1 whereas thiop followed by
50 so mitrous oxide oxygen would probably 1n a semes of pauents
give nse to more mstances of dangerous strugghng on the part of the
mother

The provisos regardng the possibility of vomiting or regurgitation as
discussed 1 the previous chapter must always be bomne m mund. If there
15 good reason to suppose that the volume of gastric contents 15 at all
sigmificant then pudendal block performed before delivery starts niust be
the method chosen
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under contmuous eprdural analgesta are bikely to hasve been allow od to
eat and to dnnk dunng ther labour and thereby placed m greater
jeopardy should general anacsthesta be required.

2 Other Abnormal Presentations

Persistent ocapito-postenior posinon ( deep transverse arrest of the
head ) s usually dealt wath by manual or mstrumental rotation of the
head, followed by delivery with forceps  The anaesthenst must provide
some measure of uterine relaxation together with complete relaxation
of the pelvic floor musculature and the techmque has been discussed
n the previous chapter  Many cases of face presentation pose a similar
anacsthenc problem when vagmal delivery 1s to be undertaken and the
foetus remawns viable and the same remarks apply to cases of transverse
he with shoulder p If the k 15 suddenly and un-
expectedly confronted with a patient whose labour falls mto any of these
categones he must immedsately appreciate that there are several 1m-
portant concomutants to the condinon labour wall almost certamly have
been prolonged and thus inquiry must be made regarding the state of
fld balance and detuls of oral wntake  There 15 notorously a hugh
penmnatal mortahty rate associated wath these conditions partly referable
to trauma—which the anaesthetist can help to reduce by providing

d

quate relaxat d partly to prolonged an hich must
be reduced to 2 by 1 hetic care and pated
by the provision of e diately following de~

Lvery It 1s worthy of emphasis that 1 cases of shoulder presentation

not only 15 the lower utenne segment extremely thined but also owing

to the draming away of the hiquor the foetus 15 ughtly gnipped by the

uterus The use of spinal analgesia in these cases makes delivery—whether

\';gmh:;]l ;r abdommal—very difficult and greatly mcreases the danger to
e

3 Muluple Births

Delivery of multiple buths 15 usually effected by the natural processes
and the services of an anaesthetist are not required. However 1f anaesthesa
1s needed—possibly for version or foreeps delivery of the second twin—
1t must be remembered that these nfants as in the case of breech presen-
aton are very commonly prematute  Utenne tone does not provide
2 handicap m this condinon and only hight anacsthesia wall be required,
Pudendal block together wath hypoaesth or 1nhal 1
admunstered by the anaesthetist wall usually be sufficient -

As previously noted, both Guttmacher® and Little and Friedman? have




82 PRINCIPLES AND PRACTICE OF OBSTETRIC ANAESTHESIA

popular concern about the danger of vomining when general anaesthesia
1s employed. Such an athtude imphes a complete mversion of the logical
approach When a patient with a breech presentation 1s admitted m early
labour 1t must be accepted that she 15 a very likely candidate for anacs-
thesia durmng the subsequent 12-36 hours There 15 no excuse for faling
adequately to mamtam her hydration solely by the intravenous route
Should the local feeling be strongly mfluenced by fears of the aad-
aspiration syndrome, then as further precautions a Ryles tube can be
left i st and a small volume of 2 sutable alkal muxture regularly ad-
munsstered on the hnes suggested by Dinmck 8

The considerable perzod of warnmng provides the anaesthetsst with an
excellent opportumty of giving the pethrdme-levallorphan-promethazine
muxture previowsly described, about 15 mumnutes before a proposed
operative procedure In association wath pudendal block thus wall cer-
tamly be adequate for spontaneous breech delivery and for an assisted
delivery In many nstances 1t will provide sufficient hypoacsthesia for
breech extraction or for bunging down a leg but should a deeper plane
be required or should Caesarean secton be indicated, mnduction and
mamtenance of general anaesthesia will be carried out relanvely eastly
with small amounts of the agents chosen

There seems to be Little pont m confining the local analgesic block to
the line of the proposed epistotomy as described for spontaneous
breech delivery  Because delivery so frequently becomes more com-
plicated obstetrictans should be encouraged routmely to undertake puden-
dal block which takes only a couple of munutes longer and mvolves no
ncreased rsk for the patient

The use of contnuous epidural analgesia has been strongly recom-
mended 1 many quarters for the conduction of breech labour and
dehivery  An outstandmg advantage of the method 1s the absence of
centrally-depressant drug action on the foetus a factor of added ymport-
ance because m a high proportion of cases breech presentation 1 assoctated
with prematunty However whilst epidural analgesta 15 undoubtedly
relatively sausfactory for spontaneous and assisted breech delvery and
under some arcumstances Caesarean section 1t cannot be relied upon to
give adequate operatmg conditions for thorough exammnation breech
extraction or bringing down a leg  Furthermore should the breech
presentation be found to be associated with placenta praevia epsdural

Igesia 15 dicated The superimgp on of general h

upon regional block 15 nether aesthetrcally sassfying nor conducive
to 1deal patient-doctor or anaesthetist-obstetrician rel hips especiall
when the change of course occurs ;n mid-operation  Further patients
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ment of retamed placenta assocuated wath prolonged adherence to the
placental siee

In these cases the anacsthetist must remember that resusettation of the
patient 13 withun the scope of lus speciality and he must assume full
responsibility for scemng that 2 transfusion 15 set up before the operation
commences In a proportion of cases previous cfforts by the obstetnc
attendant wall have resulted 1 derable utenne h hage and
the only hope of saving the panent will Lie 1 emptymg the uterus as
quickly as possible  Under these arcumstances the anaesthetist must
arrange for a transfusion (if 1t 15 not already in progress) to be started
immeduately either by humself or by another competent attendant
Naturally blood 1s the transfusion flud of choice, and must eventually
be gaven butif matched-blood 1snot duately available whichever o
the usual mtravenous flwds 1s to hand must be used. Induction should be
rapidly carned out with the patient preferably in the Trendelenburg
position I the shocked and exsanguinated patient thiopentone s contra-
mdreated. Cyclopropane with a igh oxygen flow presents probably the
best form of anaesthesia under these arcumstances because of the well-
established property of this agent to conserve the coronary and cerebral
blood-flows 1 the presence of hypovolacmia ® However 1t 1s smperative
to remember that cyclopropanc should not be used sf vaso-pressor agents
or Pitocn have recenty been admunsstered. Ether given by open-drop
1 domiaihary practice or followng a mitrous oxde/oxygen mduction
n hospatal 1s the sccond-choiee of anaesthessa but care must be taken to
avaid the production or enhancement of uterme atony It 15 hughly un-
Iikely that decp anaesthesia will be required in these cases

1f there has been only shght overt or concealed haemorrhage and the
patent 15 not i a state of shock, the nme factor ceases to be of paramount

importance  In such cases md of hesta should be postponed
until the transfusion 15 runming and blood has been made immediately
avalable Prowided that the risks of g and of the d

3 o { an 1 *

of vaso-p are app g
other than spinal block wall be satsfactory  Spmal analgesta 15 contra
dicated because the assoctated increase m utenne tone 13 hikely to make the
operation both difficult and hazardous

It 15 in these cases especnally under cond, of d ractic
that the hypoaesthesia technique of using a pct}udme—]evlﬂ‘;rpba:-
promethazine muxture s hikely to be of outstanding mertr
starting 15 of relatiely little importance 1 the conduct of this
and the complete absence of the dangers of vomiting and rey
together with the modesty of the equipment necessary m

Delay n
operation
gurgitation
akes 1t seem
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recently teported that when conduction analgesia 55 used for twm
delvery the sccond twin tends to run an increased risk. Thus 1s apparently
related to the fact that there 15 often need to perform podahic version and
breech extraction at the second delivery, and under conditions of m-
creased uterine tone a nise m perinatal mortality and morbidity must be

pected The ind of general 1 1f 1t 15 to be used, must,
of course be delayed unnl after delvery of the first twin 1n order o
keep to 2 munimum the amount of depressant drugs reaching the sccond
mfant

4 Prolapsed Cord

This complication occurs most commonly m association wath the
conditions already discussed i the present chapter Obviously, the danger
15 confinied to the child, and 1t has been esumated that the overall foctal
mortality 15 50 per cent bemng higher when the prolapse occurs before
full dilatauon of the cervix  Management durmg the first stage of
Tabour consists of erther immediate Caesarean section or of digieal reposi-
tion of the cord  Anaesthesta for the former will be on the lines previously
discussed for the latter manocuvre only a light plane of anacsthessa 13
required, buta hurried snduction with posstble stratmmng, must be avosded
The agents used for anaesthetzmng for 2 reposition of the cord are not of
sigruficance as far as the foetus 15 concerned provaded that full oxygena-
tion 15 mamtamned, as there 1s ikely to be an appreciable mterval between
the end of anaesthesia and delivery of the mfant The anaestheust should
therefore direct fus full attennion to the avoidance of matemal vomiting
the danger of which might be somewhat mereased as cord prolapse can
occur m the early stages of labour  Unfortunately regronal analgessa
15 dicated 1 this cond because of the dictates of ame the
danger snherent 1 postuonumg the panent for a spmal or an eprdural
block and the disadvantage of ncreasing uterme tone

The obstetric treatment of cord prolapse during the second stage of
Iabour consists of immediate delivery either by forceps or by breech
extraction and the anaesthetic management 1s the same as that previously
discussed for these operations

5 Retamed Placenta

Treatment of sumple retention of the placenta m whuch the placental
site 15 completely disrupted and the organ remamns unexpelled due to
atony of the uterus or to an obstructng contraction rmg fequures the
services of an anaesthetsst only as 2 final resort when manual removal
has to be undertaken  Anaesthesta 1s called for h m the g
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depend upon the views of the ndividual obstetnaan regarding the safety
of the Fluothane offers the posability of a sut for
ether and would be much less likely to cause the mother an unpleasant
pentod of recovery

8 Eclampsia and Severe Toxacrma of Pregnancy

The aid of the anaesthetist 15 bemng sought on an mereasing scale in the
treatment of eclampsia and severe pre-eclamptic toxacma - The pertinent
aspects of toxacma of pregnancy are hypertension which m the ulnmate
stage (eclampsta) becomes mamfe p llyas an encephalopath
progressive renal fulure and progy ! of pl I func-
non  The anaesthetst 1s likely to be consulted only 1n the later and more
severe stages of the disease the patient having previously not received
medical attention or the amtal therap [¢ g manly
of bed-rest, muld sedanon and dietary restriction possibly wath hypo-
tensive therapy) having falled. The treatment of only those cases in which
the foetus 15 sull ahve will be considered here for if death m utero has
already occurred, h 15 sumphified to the general

techmques usually adopted for patients with acute renal falure

If Cacsarean section 15 to be performed whether the patient 1s in labour
or not then epidural analgesa must be the amaesthetists method of
choice  As has already been observed there 15 considerable decrease of

placental efficiency 1n this condition and the smprovement of uterine

blood-flow resulung from the sympathetic blockade together with the

avordance of drug-induced foetal depression offers the best chance of
dehvenng 2 viable chuld  Premedication should be given lest the hyper-
tension be increased by emotional stress and thus should consist of morphia
(gr %11 mg) and levallorphan (10 mg) given intramuscularly 30
munutes before mnaton of the block  No vaso-pressor agent should
be added to the local analgesic used for the skin weal Frequent blood-
pressure readings should be noted, and f the systolic blood-pressure falls
below 110 mm Hg a nor-adrenaline or neosynephnne transfusion should
be started, the rate of admumstration being regulated to mamtan the
systolic pressure between 110 mm Hg and 140 mm Hg

For patients 1 whom operative delivery 15 not immedutely con-
templated, contnuous and heavy sedation has untl recently been the
prmapal form of treatment. There can be hittle doubt that such therapy
15 pharmacologically unsound and 1s likely to lead to 1atrogenic disease
1 both mother and child. Attempts have been made to combine a lesser
degree of sedation wath hy potension mduced wath systemically admims-~
tered drugs O heefe and his colleaguest? have descnbed the use of a lyne
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Likely to become the techmque of choice for the management of retamed
placenta ;n the home.

Recendy Sauer® has reported cases of retamed placenta whach he con-
ducted sansfacrorily under pudendal block alons. Saner consders thas
maneal removal of the placenta entils for the mother o pam of ntenne
ongm, thongh 1f cervical contracnon renders entry mto the ntenme cavity
difficult, he encourages the panen to mhale some amyl mtrate

6 Other Operations

The anaesthenc care of pan-nts amdergomg emergency hysterectomy
{followmg rupture of the uterus or unquenchable haemorrhage) or repar
of permeal laceranons 15, like that for abornion or ruptured ectopic
pregnancy no different from the roumme used m general emerpency
surgery and will not be conndered m thus book.

7 External ¥ ersion

Extemal cephabe version s performed, almost exclusively  before
Labour commences. It 15 thus never 2n emergeney operation, aod the
routine preparanon of the patient by prelmmars avordance of food and
domk, and by the nsual preoperanve medication, may be undertaken.
Fear of depression of the foetns by the anassthetc agents shonld mot
mfnence the chowce of techmque. Contemporars obstetnc teachmg
dmommces 2my strennous attempt to tumm the foctus. Beforethe anaesthenst
15 called, version will already have been attempted whilst the mother was
awake, and 1t 15 advsable to delay subsequent attempts tmder anaesthesa
umntil the oreros has recovered from 1ts traumancally-mduced state of
wrrwable tomary

The first reqmete of the anaesthetsc management 1 to provide good
relaxanon of the mother s 2bdommal wall musdles. This can be effected
by auy of the vsnal methods mcludmg the use of 2 muscle-relaxant drug
Mos* obstetrictans do not demand 2 flacad myometnium, as this would
appear to offer 20 mvitaton to disaster of the operator becomes over-
eager However 2lthongh the ntenne muscle should be allowed to retam
some tone, 13 relex actvaty should be dampened sufficently to negate
the resp of c when the op apphes more than shght
pressure to the foetal parts. The operanon can be performed pnder
thopen.one long, given m 2n average dose of 750 mg  but this 1s not
2dvisable of the obstemcian conmiders thar b= mughr bave dificnlt m
disengagmg the breech, as the ntenme-relaxant effects of the drug are
verv short-lastmg The wsual teackmg 1s that ether 15 the onlv sansfactory
anaesthenic for thas operation. The depth of ether anacsthesta provided wall
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depend upon the views of the individual obstetrician regarding the safety
of the Fluothane offers the possibility of a sul for
ether and would be much less likely to cause the mother an unpleasant
penod of recovery

8 Edl and Sesvere T ia of Pregnancy

The aid of the anacsthetust 1s being sought on an mereasing scale m the
treatment of eclampsta and severe pro-eclamptic toxacmia The pernnent
aspects of toxacnua of pregnancy are hypettension which m the ulumate
stageI 1 P )I 'y ymp ",ﬂsﬂn .‘ 1. T 3
progressive renal falure and progressve detenoration of placental func-
non The anacsthetist 15 likely to be consulted only in the later and mote
severe stages of the disease the panent having previowsly ot recaved
medical attention ot the mtal therap (c g mamly
of bedrest mild sedation and dietary restnction possibly with hypo-
tensive therapy) having falled. The treatment of only those cases in which
the foetus 15 sull alive wall be considered here for af death i utero has
alccady occurred, anaesthetic management 15 simplified to the general
techmques usually adopted for patents wath acute renal falure

If Cacsarean section 15 to be performed whether the patient 1s i labour
or not, then eprdural analgesa must be the anaesthetist s method of
choice  As has already been observed there 15 considerable decrease of
placental efficency n this cond and the ymprovement of utermne
blood-flow resulting from the sympathetic blockade together wath the
avoudanee of drug-induced foetal depression offers the best chance of
delivenng a viable chld  Premedicanion should be given lest the hyper-
tenstan be increased by emotional stresy and thus should consist of morphia
(g 311 mg) and levallorphan (10 mg) gven intramuscularly 30
mmutes before muation of the block No vaso-pressor agent should
be added to the local analgesic used for the skin weal Freguent blood-

pressure readings should be noted and 1f the systolic bload-pressure falls
below 110 mm. Hg a drenal h fi

ot yncphrine should
be started, the rate of ad ton being regulated to the
systohe pressure between 110 mm Hg and 140 mm Hg

For patients 1n whom operative dehvery 15 not immeduately con-
templated, contimuons and heavy sedation has until recently been the
prnicipal form of treatment  There can be hittle doubt that such therapy
15 pharmacologically unsound, and 15 likely to lead to 1trogenic disease
1 both mother and cluld Attempts have been nmiade to combine a lesser
degree of sedation with hypotension mduced with systemically admunss-
tered drugs O Keefe and his colleagues™ have desenibed the use of 2 lyte




88 PRINCIPLES AND PRACTICE OF OBSTETRIC ANAESTHESIA

cocktail 11 the treatment of eclampsia, and Centuro!? nsed, 1n addition
hypothenmia 1n treating 6 mothers with eclampsia, § of whom were
delivered of 2 biving nfant. Though the latter heroic measure 1s unlikely
to be applied frequently the sedative-saving property of the pheno-
thiazme dernvanves added to therr propensity for tending to decrease
blood-pressure render them of considerable value 1n the moderately long-
term treatment of severe pre-cclamptic toxaerma It 15 necessary, how-
ever to mterpolate a warming regardng the use of chlorpromazine 1a thus
way Thehver s particularly vulnerablen of pregy andthe

-peated ad of chlorp would very probably lead to
severe, or even fatal, hepatic fallure 1n a proportion of patients so treated.

In cases of rapidly worsening pre-eclamptic toxaemia and of established
eclampsia, the anaesthenc treatment of chorce 15 continuous epdural
block. Aspects of this techmque were recently discossed by Bryce-
Smuth®® and by Foldes and Crawford* A catheter 15 mserted mto the
eprdural space preferably via the first or sccond lumbar mterspace and
threaded 2 or 3 mnches cephalad, so that the drug may be mjected close to
the regron of the sympathetic outflow A vaso-pressor must not be used
when makng the local skin and subcutaneous infiltration but adrenaline
{t 200 000) should be added to the solunon myected mto the eprdural
space 1 order to prolong drug-action and to dimnush the chances of
rapid absorption into the systemic arculation  Used m 2 concentration
of 1 5-2 0 per cent, 2-chloroprocame repeated three hourly appeass to
be the safest drug to uwse  Though Xylocame (10 per cent) has been
recommended, the fact that, m eclampsia both renal and hepatic functon
are depressed, makes the occurrence of toxic reactions to this drug highly
probable.

Blood-pressure readings should be regularly noted, and a dangerous
degree of hyp d withno; 1 ph
‘There should be no sigmificant degree of muscle relaxation, or of respira-
tory dep when 2-chlorop 1s used m the concentration
suggested. If labour st m progress 1t will probably be prolonged, though
pamless  Bryce-Smuth®® has noted that when 1 per cent Xylocame 15
used, mcreasng merements of the drug are apparently needed to mamtam
the fall m blood-pressure for longer than 24 hours This phenomenon
15 possibly of a stmlar nature to that following partal sympathectomy
1 which vaso-constricnion and hy pertension recur i response to arculat-
g adrenahne and Ine and to d actrvity of the meact
sympathenc vascular fibres It 15 posstble that the best way of counter-
acung thus effect would be to give an Adfonad mfusion but such a measure
would necessitate constant supervision by an anaesthenst
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9 Disordered Uterine Function

In ths country Johnsont® ¢ has been a noteworthy propagandsst of
the part which the anacsthetist may play sn the management of certan
cases of prolongged labour Johnson advocates the mstitunon of continuous
candal analgesta should labour be prolonged for more than 48 hours
owing to such disorders of uterine actwity as hypotomc inertsa hyper-
tomic lower uterine segment anertsa, and cervical dystocia. “The rationale
of the treatment s m the fact that by ntubitng lower segment and
cervical tone and reliang the pelvic floor musculature the progress of
Tabour ss hastened. There are rwo 1mportant addenda to this argument
the concomstant ablation of labaur pain 1t1s claxmed increases the potency
and cffecaveness of the upper utenne segment contractions and the
assocated focal vaso-difatation replensshes the smpovenshed wenne
blood-flow charactenstic of prolonged libour

Johnson echocs the wasnung sssued by Hingson and Edwards*? regard-
g caudal amalgesa to the effect that the block must not be mitated
wnnl the cervax hat teached at least onevthird dilatatson, lest uterine

be completely mhibited.  He ds the use of a
15 per cent solution of piperocame hydrochlonde {'Metycane’) given
nan mmnal dose of goml and subsequently i doses of 15 ml atmtervals
of 30 nunutes over a total penod of approxamately 6 hours Some of the
panents in fus reported series were delivered wathun the 6-hour penod
of the athers those whose labour appeared to be progressing fa bly
d to recave remf of the block, and the rest {3 small
proportion of the whole senes) were delivered by Caesarean section

Tohnson claums that the trestment advocated results 1 apprecuable
shorterung of habour with much dinmution of maternal distress Al
though there 15 2 ransed mesdence of malrotation of the head, with
resultant ncrease m the difficulies of forceps delivery the assocuated
Cacsarean section rate 1s decreased and there ss 3 marked overall improve-
ment 31 the figures of pennatal salvage  The author has had no personal
expenence of the appl of thus techmague but 1t undoubtedly 1 2
rational ke of therapy and snacsthetists should be ready to offer such a
service when the occasion presents  However on gemeral prineiples a
contmuous lumbar epidural black would probably be preferable to a
contnuous caudal In skilffed hands (a requisite for both techmques)
the total falure rate assocuated with lambar block 15 loweer than that with

candal there 1 less Ikelhood of contsmunation of the third or fourth
lumbas wterspace 18 preferred to the sacrat huatus and the extent of the
block can be obtamed with similar ease wung etther techmque  For
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reasons Pfﬂ'lDuS]y d.lSL‘uSScd, :!-Chlcrnpro(zmc “'ldl admzllnc it s
suggested, offers a wider margin of safety than does prperocame

It will be noted that patients mcluded m both ths and the previous
group who are treated with a continuous eptdural block, may be pre-
pared for Caesarean section or for forceps delivery merely by altening the
concentration and volume of the analgesic solunon mjected.

10 Associated Maternal Disease
A HEART DiSEASE

The cardio-vascular changes occurrmg durmg the course of pormal
pregnancy and labour have been discussed 1 the opening chapter Heart
disease 1 pregnancy 1s almost soldly rheumatic n ongm, and the most
commonly affected valve 15 the mitral. In untreated cases the mortahty
rate 1n patients with heart disease who become pregnant 1s x0 per cent.'®
It 1s generally accepted that thus rate can be reduced to less than 2 per cent
when adeq 8 d1* However working under the

fl ofa y which d the p of cc P
sterilization and therapeutic abortion the Dublin school has demon-
strated © that the incidence can be reduced sull further

Only patients with the more severe stages of heart falure with maprent
or actual decompensanion are Iikely 1o be presented as a problem for the
anaesthenst. Heart disease alone 15 now not commonly accepted as an
1mdication for C; section O« Ily theop 15 performed
upon prnimigravida or 1n panents who exhibit 2 degree of disproportion
or other anomaly wlich makes it seem likely that Iabour will be prolonged.
In such cases the anaesthetic management need not differ from that out-
Lined n Chapter IV

Anal hique for Iabour prog m the p of sympto-
manc heart diseasse must be directed towards ensurng contmuously
adequate oxygemation good relief from pam and emotonal distress
and avoidance of straming  Duning the early stages the regime of medica-
tion should follow the lines latd down n Chapter I though 1f the mother
15 cogrsant of her penl 1t would be as well to includea tranquilinng drug
such as promethazine m the scheme The relative ments of regtonal and
general anal, for the cond of the second-half of labour and of
delivery pose some mteresung problems Labour and deltvery m the
presence of heart disease are commonly accepted as bemg charactenstically
casy and rapid. Actually to cause a slowing of labour and vartually to assure
the necessity of a forceps delivery by mstituting an eprdural block would
seem to be an anwarranted therapeutic mtruston  Howeser there can
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be no doubt that the almost complete relsef from pany and the vittual
chrumation of straming provided by cpidural black play a ssgmificant
part 1 protecting a badly over-burdened hears Furthermore as Hingson
and Edwards®® potnt our the bloodless phlebotomy produced by the
epdural amjecton can rebseve the hears of the burden of @ Ingh venous
retum

Montgomery and fus colleaguestt have drawn attention to the fact
that cardiac distress often mcreases dramatically smmedsately after de-
Iivery 3 the venous retam 15 mcreased by the great reduction 1 stenne
Blood-flow the relcase of the prossure exerted by the gravd uterus on the
mferior vens cava and the smereased amplitude of tespiranon Vasow
dilatation followmg epidural block would tend to permat 2 more gradual
accommodation to the effects of emptying the uterus

Fusther investganon of the relanve ments of the methods of analgesia
needs 10 be pumned. 1€ general arolgesn 15 underaken the commanly

ployed imhal 1 methods are Sicated A qualified medieat

practioner—prefersbly of course an amsesthewst—must humself ad-
minuter 0 50 nutrous oxade and oxygen or Talene in oxygen 3f these
agents arc to be wsed. Levallorphan must be given with each agection
of prhidine to avert any tendency to tmaternal zespiratory depression
Promerhazine wll be found to be a useful adjunct as already desertbed
The pauent should be encousaged to breathe from an oxygen-enniched
souzce throughout the second stage and during the lattes part of the first
stage of labour

I£ 3 forceps delwvery ss undertsken 1t would preferably be performed
under 2 pudendal block, of epidural analgesia 15 not slready
being conducted, Cassarean section 1s probably best carned out under
epidural amalgesia with the pament sedated with promethazine and
possibly petudine plus lovallorphan  IF general anaesthena 15 employed
for Cartarean section ot for forceps delivery the anaesthetist must ensure
absolute avoidance of strugghing and breath-holdmg  Thiopentone

d followed by wntuk under a relaxant drug and sustamed
intermittent posiave pressure on the hines suggested by Montgomery and
Jus colleagues ® 15 presented as the best method for these patisnts

B Diasrres

Although since the mrroduction of msulm the diabetsc woman 1 no
tonger speafi iy jeopard I g preg the 3
foetal mortabity-rate 15 depressngly high esumates ranging from 25 to
40 per cent * The nsk of mira-urenine death occurnng becomes ugmficant
after the thurey-sixth week  Purthermare the foerus tends to be farger
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than the average during the later stages of development and thus there s
an d p lity of disp tion at term. A thud factor to be
noted 1s that the mad of pre-eclamp 15 very lugh m
diabetics and thus an unduly Jarge foctus has to rely upon a relatvely
msufficient placenta  Because of all these factors the customary manage-
ment of pregnancy m the diabetic 1s to perform an clective Cacsarean
section at about the thirty-sixth week. Unfortunately, 1t 1s found that the
neonatal death-rate 1s sull alarmmgly high (sce next Chapter) but the
overall permatal mortality~rate has been reduced by this measure

Because of the precarious state of the foctus the use of depressant drugs
wlich cross the placenta must be kept to an absolute mmmum m the
anaesthetic management of these patients and epidural analgesia 1s strongly
mdicated. If this 15 beyond the technical ability of the physician con-
cerned then spinal analgesia should be employed, but with menculous
attention to the details outhned 1n the previous chapter

As n all other branches of surgery the anaesthetst must assure humself
that the pattent has recerved her pre-operative glucose mtravenously and
not by mouth, and that her msulin req have been )
met

€ RESPIRATORY DISEASE

The anaesthetic management of a tuberculous patient m labour does
not pose any great problem  The routne methods of analgesia may be
undertaken and equipment used for inhalatton analgesia should be dis-
wfected 1n the usual way after dehivery Occasionally foreeps delvery 15
performed to cut short the second stage of Iabour In sucha case pudendal
block or conduction analgesia 15 to be preferred to general anaesthesta
These same general remarks may be applied also to the management of
patients who develop an acute respiratory mfection prior to dehvery
Increased care must be taken to ensure that the panent does not suffer
from any degree of oxygen lack.
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CHAPTER VI
THE CHILD

EVEN 3 compressed review of porary knowledge of the ymportant
physological aspects of permnatal hfe w ould be of such length as completely
1o unbalance the present book as 1t was ongmally concerved. In this
chaprer therefore remarks wall be confined to pernnent and very broad
generalizations on aspects of thus subject as they mfluence direcdy the
day-to-day work of the ob h Apologres are offered to
specialized workers i this important and advanaing field, for any tendency
to dogmansm which might appear m these pages  Such a tendency s the
penalty for abbrewianon, and the general reader i asked to remember
that our present views, espeaally on such matters as neonatal respiration
and pennatal arculation arc 1 a state of marked flux whtch, though
exaung 1s on occasion bewildermg

1 Physiology

At buth the mfant has a red cell comt of §0-5 § milhon per cem
with 2 normal range of about 1 mulhon exther way ! 2 The haemoglobin
concentranon 15 approuumately 18 gm. per 100 ml blood but s fre-
quently found to be considerably hugher Te1s worthy of note that samples
of blood obtuned from the heel capillaries consistently show a higher
concentranon of red cells and haemoglobin than do those from the pen-
pheral 1 enous blood, and 1t 1s generally adwisable to study blood from the
latter source when haematological or biochemical mvestiganons are
undertaken  The values just considered begmn to change radcally wathin
a few hours of birth, but such matters are beyond the terms of reference
of this book.

There appears to be little general agreement on what figure represents
the normal blood volume at birth. Estumates range from 7 § per cent®
to 10 per cent® (expressed in litres) of the body weght (expressed in
kalograms) For a normal 73 b (3 500 gm ) mfant this would represent
a range of 260-350 mL of blood. It 1s widely accepted that the full-term
mfant may recave 100-125 ml of blood from the placental vessels
including about 15 ml from the nmbilical cord.® The pare which this

4
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extra volume may play 1 pulmonary function will be discussed later
As a mere systemuc arculation expander and an addinonal source of
haemoglobin 1ts importance to the neonate 1s sall in doubt. It s claimed
that rapid adjustment wll result in the passage of most of the 2dded extra-
cellular flnd 1nto the extravascular compartments and that the ncreased
wron supply becomes of possible advantage only when the mfant s two
or three months old. We cannot with cerramty say whether or not the
transfusion of thus extra 100 ml of blood 15 to be conudered as beng
normal from a biological pomnt of view for 1f delivery occurs m the
squattng posinon the baby amves at a level probably only 2 bitde lower
than that of the placenta, and the cord 1s hikely often to be so taut 2 to
make 1ts value as 2 transmutang tube greatly dinumshed.

Of greater moment 15 the question of dranage of blood from mfant to
placenta.  Gunther has atempted to show that by holding the baby
about 15 cm. aboy e the level of the vulva with the cord intact—represent~
g a hydrostanic pressure difference of 12 mm  Hg between infant and
placenta—for a very short tme the infant can be caused to lose up to
26 gm. waight, presumably duc to uphonage of blood nto the placental
vessels Apgar® has quened the occurrence of such a process on the grounds
that the force of utenne contractions 1s Iikely to counteract any head of
pressure which it s possible to produce by clevating the infant. Hawever
as the tension wathin the resting uterus 1s sud to be about 15-25 mm Hg
the pressure bang mereased by 60-75 mm Hg durng contraction 7
and the neonatal systohic blood-pressuze 15 varyingly stated to be between
69 ram. Hg® and 8o mm Hg? with a dustolic of 46 mm Hg? st would
seem that the addnon of a hydrostane pressure-head of 12 mm Hg
would make Gunther s suggesnion quite feasble The threat of a 7 5-
10 0 per cent deplenon of neonatal blood volume makes 1t advisable that
the mfart should not be held sbove placental level prior to dampmg
the cord, especully when the mfant 15 already in distress

Apparently premature mfants at least from the thurty-fourth week
onwards possess a range of haemoglobin concentration red cell count and
Hlood volume rdlanonstup to body weght identcal to thar of the
full-term mfant.  However the placenta’ assoqated with prematunty
contams selatnely more blood than does that delivered at term wath a
consequent increase 1n the ratio of placental blood volume to infant blood
volume Ttss thus possible to produce a most sgnificant degree of hvper-
volaenma, and a relannely marked degree of hypov olaenua by holding the
premature nfant below or above the level of the placenta

The pernnent biochercal data regarding foetal and neonaral blood
have been bnefly duscussed Chapter T It has been ponted out that
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foetal blood has a hugher affimity for oxygen at low pressures than hus
adult blood Wintrobe? states that whlst at the twentieth week of preg-
nancy 94 per cent of the haemoglobin of the foetus 1 of the foetal type
the proportion at birth has fallen to between s5 per cent and 85 per cent
Thus with progressmg matunity there 15 decreasmg speafic affimty

In the normal mfant at birth, umbilical vemn blood carres oxygen at a
partial pressure of 5o mm Hg  As already pomted out Apgar and her
colleagues?® consider that this momentary asphyxia 15 2 normal concomi-
tant of the burth process ‘These workers also reported very marked varta-
tions m the oxygen tension found 1 blood taken from the umbihical
artery, with saturations rangmg from o to 0 per cent (mean 22 per cent)
m apparently normal mfants The vananon m parnal pressure of carbon
dioxzde was not so marked, the average values bemng about 55 mm Hg
m the umbilical artery and 43 mm Hg 1 the vem Refernng to the
mvestigatons of Dawes and }us colleaguest® (see Fig 1) the New York
group postulate that the values found 1 the umbilical artery blood
represent those of the blood reachng the neonatal nissues—mcludmng the
bram—at the moment of delivery The mean umbilical artery buffer base
concentration was found to be 41 § mEq per htre  Thus under optimal
condutrons the normal mfant 15 born 1na nuldly asphyxiated condition
and with a shght respiratory aadosts  However 1t 1s becoming more
defimtely apparent that thus phase 1s not reflective of the state of the chuld
prior to delivery The previous concept characterized by Eastman'™ a3
one of Everest in utero 15 not to be accepted as applymg under normal
arcumstances  Recently some remarkable studies carried out 1 Stock-
holm?? have revealed by direct photography a satisfymgly pink foetus
Iymng n utero attached to the placenta by a pink umbihical vemn and blue
umbilical arteries  Admuttedly these investiganons were made on
mothers between the fourteenth and erghteenth weeks of pregnancy
prior to the mduction of therapeutic abortion but there 15 reason to
believe that stmlar findings will result from studies carned out on more
mature foetuses  (In famness 1t must be added that 1t 15 rather difficult
to reconcile these findings especially that of a blue umbihical actery and a
puk sk with those of Dawes and hus colleagues 10 Thus 15 a mateer for
further investigation )

According to Apgar and her colleagues 2 the percentage oxygen satura-
non of artenal blood 15 not a sansfactory index of the degree of depresston
of a neonate and nor 1 the tension of carbon dioude  The seventy of

bolic acdosts asindicated by a dep d pH or buffer base concentra-
tion reflects more closely the status of the mfant  Under favourable
y and bolic acidoss wath assoctated

P
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anoxaemua, are rapdly corrected by the smuiaton of pulmonary sespira-
tory actv

rl‘{xs n::z farly well established that full ventilavon of the lungs 1
normally achieved very shortly after delivery 1 Cross and hus collcaguest?
gue the followng details ding pul y acuwity 1n the nconate

BLA

Fic 1 Dugram of the foetal curculation. The figures indicate the
P oxygen of blood withd l ly from
various vessels and averaged from determmations on 6 lambs IV'C -
fetiorvenacava SV C supenor venacava DV ductus venosus FO
forsmen ovale DA ductus artenosus BC A brachiocephalic artery
(Reproduced from Born G V R. Dawes G § Mott J C and Widdi-
combe ] G (1954) Changes s the heart and lungs at buth  Cold
Spring Harbor Symposium on the Mammalian Fetus 19 102 By kind
permission of Dr Dawes and of the publishers )
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They are substantnlly the same as those published earlter by Cook and

s co-workers!® in Boston.

Full-term Premature
Infants Infants

No of observations 47 21
No of mfants

Male 25 8

Female 17 6

Total 42 14
Age range (days) 019-11 13 0$6-14 31
Mean wt. mn kg and sundard deviation (SD') 3 26- 0 404 187 0183
Mean mm. vol. (ml) and S 487408167 343 90-5746
Mean respiratory rate and § D 3099~ 713 32 40-1068
Mean tidal arr and SD 16 $0- 3 53 1142~ 333

Mean O consumption/kg fhr and SD 41911-5345 418 38-6918
Mean CO, productionfkg fhr and SD 32633 4815 330147424
(Reproduced from Cross k. W Tizard, ] P N and Trythal, D A, H (1957)
Gaseous metabolism of the newborn mfant  Ada paediat 46 265 By kund per
mussion of Dr Cross and of the publishers )

Cook and his co-workers® concluded that average values for munute
volume ndal volume alveolar ventilation and functional dead space
(the latter averaging s ml fora .. s kg mnfant) for mfants of dufferent size
and matunty varted directly with the mfant body weight  The respiratory
rate appeared not to be closely related to body weight though a tendency
for the smaller children to exhibit a hugher rate was observed.

1 TuE FrRsT BREATH

The preceding data refer of course to established respiratory activity
and are presented as a basis of reference to be used mn assessing degrees of
abnormality and as an objective to be pursued when treatment 15 -
stituted. Of prime mterest to the anaesthetust 1s the mystery surroundmg
the mitiation of sustamed respiration

There has been recorded a multtude of views on the sumulus which
provokes the mfant to take its first breath, much of the mterest and
knowledge stemming from Sir James Barcroft s origmnal researches There
seems hittle pomnt i detailing these theones here as they are well established
1n the folk-lore of medicine  Evidence of co-ordinated quzsx—purpos:ful
foetal respiratory activity 1s now 11 pted but the
of thus m the scheme of mmihation of extra-terne breathing 1s no bcttcr
founded than s the sigmificance of a rel tup of Imb
1n utero to the activities of walking and runnmg
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“The most tenable view appears to be that i the normal relauvely
depressed mfant resy s d reflexly by tactile sumulation
In ths regard, the more sensitne pcts of the body surface appear to be
the snout area and, of considerably less significance the soles of the feet
Once the mnal full gasp has been taken 1n the presence of an adequately
functionmg nerous system the mamtenance of respiraton appears de-
pendent upon precscly those factors which govern respiratory activaty
throughout hfe namely central nervous and chemoreceptor responsc to
oxygen carbon dionide and acid-base shafes
A few hours after delsery the mrathoraaic pressurochanges under
condittons of quiet respiration approach those found m the adule buta
very much greater negatys ¢ pressure 1s produced m the effort of drawimng
the first breath  Donald*® has been able to demonstrate a negatn e intra-
thoraaic pressute of §0 em water dunng the imnal mspirabon with a
swing of over 40 em water dunng the first few breaths of Ife The mamn
pros ocation of this very great effort 15 the need to overcome the cohesion
of the aly eolar and bronehtolar walls of the atelectanc lungs Tt s accepted
that priot to delvery the lungs contain ammone fwd. The entry of such
fid, as P Gruenwald'® has pointed out does not mvalve the combating
of any degree of surface tenston  However immediately upon normal
delivery p bly in response to the minal s y cffort and to the
opening up of the vast pulmonary capillary system much of the mtra-
alveolar flnd 15 absorbed, the flwd within the bronchuoles either taking 1ts
place or 1tself bemng absorbed. The resultant suckaness of the termunal
pulmonary ducts 15 the mawn cavse of the greatly increased resstance to
the entry of air A strong body of opimon now holds® 17 that thus re-
sistance 13 considerably reduced af the pul y capillary bed becomes
horoughly and rapidly engorged.  The turgadity of the vessels so pro-
duced possibly lessens the elasne resistance of the lungs to mfation and
1 addution helps actively to push apart the applied surfaces of the alveols
and bronchyoles

It will be apparent that the premature mfant wath 1ts relatively weal

P y d and 1ts comphant bony thoracic cage 131 urgent
need of all the help 1t can get to reduce the effort required to overcome
resistance to irs imtial mspiration Itss mamnly for thus reason that Gungher®
ueges that the premature snfant should not be held above the fevel of the
placenta lest the resultant hypov olaemia lead to madequate filling of the
pulmonary vessels The same argument will hold good mn the case of
any infant whose efforts are bkely to be mpared as a result of central
depression Bonham Carter? has suggested that the production of a mild
hypersoliemis m premature infants will by emang the central venous
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pressure ensure optimum conditions for raprd lung aeranon but there
are other aspects to this question and 1t will be discussed later

0 NEONATAL DEPRESSION AND RESUSCITATION

id umplies

In essence, P plete or partial fatlure
rapidly to establish adeqs unaded ventl A degree of hypom
15 therefore a concomutant though not, as expluned earher an mdex,
of the state of depresston It 1s most important for the purposes of analys-
mg the causes of depression and the effictency of therapeutic measures
taken to counteract 1t as well as for providing an 1mmediate gude to
tr that some accepted scale of g the general status of the
newbom be establshed. The hallowed terms ‘asphyxia palhda and
asphyxia livida are worthless 1n this regard. It 15 suggested that the
scheme propounded by Dr Virgima Apgar!® (Table 2) be generally
adopted, and that each neonate s score accordmg to the Apgar scale be
recorded on the appropruate case-sheet A further concept of Apgars™
whuch could wath advantage be brought mto general use 1s that of the
ume to sustamed resprration (T SR.), which 15 probably of greater
worth than the recordmgs of breathing time and crymg tme

TABLE I

Sixty scconds afier the complete birth of the mfant (disregardmg the cord 20d

placenta) the followng five objective signs are evaluated and each given a score of

01 orz A score of 10 mdicates an mfant m the best possible condinon
2

o 1
Heart rate Absent Slow Over 100
{below 100)
Respiratory effort Absent Slow Good
Irregular Crymg
Muscle tone Limp Some flexion Active
of extremities motion
Response to catheter m No response  Grimace Cough or
nostril (tested after sneeze
oropharynx 1s clear)
Colour Blue Body pmk Completely pnk
Pale Extremties blue

{Reproduced from Apgar V (19s3) Proposal for new method for evaluation of
newbommfint Anesth & Analg 32 260 By kund permussion of Dr Apgar and of
the Edutor )

The first measure which must be taken followmg delivery 15 to clear
the mnfant s mouth and pharynx of mucous and 2mniouc fluid. Itss of
course preferable that this be done after delivery of the head m cases of
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vaginal dcivery  As the notmal infant tends to be a compulsive nose-
breather attention should be paid to clearmg the nares  The types of
appacatus 1n use for this performance will be discussed 1n the next chapter
Although Potter?® has said that the contents of the mouth and pharynx
are usually mnhaled wathout 1ll-cffect dunng the first mspiration and that
pluggng of a bronchus with mucus sufficent to wnterfere with the
blast of extra-uterine resp 1s of almost unknown occur-
rence 1t scems good sense to clear as much flud as possible from the
upper respiratory passages that the first mspiration may consist mamly
of air
The totlet desenibed wall take up suffi time and mvolve enough
sumulation of the sensiive snontarea to enable a reasonable esumate of
the mnfant s condition to be made at the one-munute stage advocated by
Apgar® If the childs score 15 7 or over 1t 15 unlikely to need further
active attenton as regards 1ts vatal physiology and, sts cord having been
cut, 1t should be placed on a slopmg surface with a head-down tlt of
about 15-20 degrees Thereafter the mouth should be fairly frequently
aspirated, as mucous and hquor invanably dram mto 1t for some time after
delivery
There 15 a suggesnon® that following Caesatean secnon the infant's
stomach should be aspirated through 2 fine rubber catheter—after
respiratory activity has become well established—lest subsequent regur-
gtation and inhal lead to pul y compl Whlse this
mght be a sensible prophylachic measure 1n the case of the premature
mnfant, the valve of 1ts routine appheation has not been convinangly
demonstrated
If at the time of imtial assessment the snfant appears to be sausfactory
thus 15 no excuse for leaving 1t to fend for stself durmg the next couple of
hours ¥rs condinion mught well be likened to that of the general surgical
patientwho on extubanon appears to react well and to have a sansfactory
udal volume but who m a few unfortunate mstances 1s allowed bya
ghg hetist to retum drately to the ward, where depres-
sion and regurgitation supervene  The custom of serving coffee of tea
n the labour ward office at least after every operative delivery 15 one to
be encouraged wholcheartedly by all—mncluding the hospital admuni-
strators  After the party 2 socaal call should be pad upon both mother
and child by the obstetncran and the anacsthetist This does not of course

preclude the necessity of having a nurse attendant upon the patients during
the whole time

If 1t 35 apparent that the chuld 1 depressed, then resuscitation must be
undertaken immeduately  After the first 60 seconds there 15 absolutely
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no place for the atutude of watchung to see 1f the chuld will take a gasp
p means prolonged means
depresston and 1n a spiral fashion the latory ad pectally
of the pulmonary system—the viabihity of the cortex and the efficiency
of the vital centres are increasingly compromused of time 15 wasted by 2
policy of waiting for the anoxic dnve to become effective  The first
and only 1mportant measure after clearmg of the upper air passages 15
the admimstration of oxygen  Bven should feeble resprrations have
started 1f depression 1s present oxygen must be given If there 1 no
cardiac 1mpulse or umbilical pulsation and the child 15 not obviously
long dead attempts to stimulate the heart with needles drugs or electne
shocks are sheer procrastmation and wall succeed only if adequate
oxy would have ded—though the converse very likely
does not hold  Slapping the cluld throwing 1t around (albest wath the
elegance of a rocking motion) anomting 1t with hot and cold water
lting 1ts 1l these mndul, one would have thought to have
been long consigned to the dustbin of hustory but they are unfortunately
still to be observed on occaston  They have no place m sane medical
(or nursimg) practice Oxygen 1 the sole agent of resusaitation and f1t1s
not immediately obtamable 1n pure form the attendant must give of hus
own supply (see next chapter) ‘There was a fashuon for grving carbon
dioxsde with the oxygen this too makes no sense  As previously de-
scribed, the nfant has been butlding up an embarrassing surplus of carbon
dioxade since the moment when delwvery started and 1t continues to
accurulate the gas as apnoea persists In a depressed mfant the sumulant
phase of the actions of carbon dioxide and acidosts has passed and only
depression of mereasing seventy 1s to follow To supplement this with
yet more carbon dioxide 1s sheer folly
Neonatal depression 1s likely to be due to one of two mam causes
primary anoxta occurring during labour or dehvery wath or without
assocrated mtra-crantal haemorrhage and central nervous depression due
to drugs admunstered to the mother The mamn Iine of treatment 1s the
same whatever the cause but whilst maugurating resusaitative measures
the anaesthetst should make 2 rapid assessment of the hkely zenology
If any of the narcotics 1s 1mplicated levallorphan {01 mg } should be
mjected mto the umbilical vein It 1s possible that barbiturate-mduced
dep mght be ¢ d by the ad of amuph 1
but there 1s no dosage which can be rehably advocated, and the danger
of overdosage with consequent excessive central stmulation 15 suffictent
to malke 1t advisable not to use this antagonist 1n neonates at the present
time  There 15 no pomnt and indeed probably danger in attempting a
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pharmacological reversal of depression due to other analgesic and
anassthetic agents

For 2 muldly depressed cluld (sconng say s~7 pomts ), the administra-
ton of oxygen at a fow-rate of about 2 1 per mimute via a soft tube
placed 1n an unobstructed nostnl wall probably be adequate  Frequent
suction must be undertaken as these 1nfants tend to froth a good deal
having usually made considerable msprratory cfforts whilst in an environ-
ment of amntotic flud. Suction should be carned out as arraumancally
as possible and should be performed nfrequently enough to avoid the
farce of aspirating directly from the mouth all the oxygen entermg
through the nose

If depression 1s somewhat deeper oxygen must be admnstered under
posttive pressure  In the presence of weak respiratory actvity this can
be done by using a closely fitung face-mask and applymng pressure from
a small rebreathing-bag  An oro-pharyngeal airway should always be
mserted before the mask 15 apphied. This measure 15 to be regarded as
beng sty shortterm It provides no opportunuty for aspiration of
mouth and pharynx and, 1f continued for longer than about one minute,
18 likely to lead to embarrassing gastne distension with possible re-
gurgitation  After 6o seconds the mask should be removed. I€the child s
response has been good, 1ts respiratory excursion mcreased and 1its oxy-
genation smproved, then 1t 15 probable that under the influence of the
bl g pul y circulation progress will be d, and resort
may be made to oxygen via anasal catheter  If there has been no improve-
ment then treatment along the same hines as for a severely depressed
wmfant must be mstituted.

A severely depressed child 1s 2 weak child, and this 15 of even greater
moment 1n the premature. Mention has already been made of the efforr
needed to overcome the resistance to the mumal mspiration of ar  In
the type of case under review haste must be made to surmount thus firss
obstacle on the childs behalf. This 1mphes immedute serupulously
gentle endotracheal mntub and the y ad on of
oxygen under a pressute of 4060 mm. Hg  Once the bronchioles and
many of the alveols have been mflated the resistance to subsequent
inspirations 15 of a much lower order and the mechanical efficency of
any respiratory acavity undertaken by the infant must be vastly mcreased
There are workers who continue to advocate the giving of oxygen by
the method of gastrc msufflanon Thus regume should have no placemna
scheme of resusaitation of the newbomn  There 1s firstly some doubt as
to 1ts effiarency as 2 mode of oxygenation, and the view 1s held®® thay
much of the oxygen reaching the arculanng blood does so from the
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‘pharyngcal overflow’, rather than by passing through the gastne mucosa
The sccond objection to gastric insufflation 15 that 1f the method 15 used
the child still has to take sts first breath unarded and even 1f the oxygena-
tion 15 of temporary benefit the considerable and futile effort made to
inttiate respiration 1s hikely on balance to lead the mfant mto an even
more parlous condition There might be a place for gastnc msufflation
m supportive therapy as m the case of very small prematures once the
fullest possible respiratory excursion has been established but even then
naso-pharyngeal catheterzation 15 probably of equal efficiency and 1s less
dangerous

The trachea of an infant 15 on the average 4 cm long and 5-6 mm n
diameter The distance from the gums to the cords 1s 5-6 em  and from
the gums to the carna o-10 cm  Thus the endotracheal tube used should
beno longer thangcm andnoshorterthan7em A Portexsizeo or stze 00
15 of satisfactory diameter 'The tube should be of the non-cuffed variety
with a rounded bevel-end not ngid but firm enough to mamtam 2
gentle curve  After use 1t should be steriized as m the general theatre
and should be kept m 1ts mdividual cellophane wrapper

Oral mtubation must be the rule for obvious reasons It should be
performed under direct viston usmg the sort of laryngoscope blade with
which the operator 1s most famihar The mfant epiglottss 1s notorrously soft
and tends to obstruct the view of the vocal cords It may be gently lifted
out of the way with the up of the laryngoscope blade (more easy when
a straght blade 15 used) or with the end of the tube gnpped by a short
parr of Magills forceps Except m the presence of disaster or of -
competent care of equpment blind intubation has no place m modemn
practice Thereare greater and lesser authorties who advocate this method
and proudly demonstrate their aptness at1t They tend to forget that their
trail 15 ittered wath the excoriated mucosae of mfants subjected to their
early trals and errors  The finger and finger-nasl—clean or dirty—is no
respecter of an mfant s mucous membrane

Oxygen 1s administered from a simple system for which there are only
three essentials a reducing valve on the cylinder a manometer and an
efficient outlet Intermuttency of posittve pressure may be achieved by
erther the use of 2 bag m the familiar Magill system or the proviston of a
T-ptece  The latter should be sited farly close to the mfant s end of the
length of tubing wlich leads from the reducing valve to the endotracheal
adapter Fingertip application to the open end of the T-prece allows the
production of rapid changes of pressure withm the system and thus 15
probably the preferable method as the use of a bag for more than a few
minutes mvites carbon dioxide retention
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The 1rutial pressure as already explaned, must be high—of the order
of 4060 mm Hg However of equal impottance s the fact that such
pressures must be excrted for only a very short time otherwise there 1s

derable danger of pul ry bullae formation with possible rup-
ture. Day and hus colleagues?hav e mehcated that such a range of pressure
should be applied for about o 1§ seconds and have stressed that there 12
danger of producng structucal limg damage 1f thut penod exceeds o2
seconds* As this indianion 15 of ke sigmificance m terms of human
cpaaty to perform, 1t 15 probably best to urge that the baby be subject
to momentary bursts of pressure not exceedng 60 mm Hg  Expansion
of the thoracic cage must be taken as an indication that the cohesive effect
of atelectans has been overcome and thereafier the maximum pressure
must be mamtamed below 15 mm Hg  In all but the most hopeless cases
m:mal expanston of the lungs will be accompanied by a flushung of the
pulmonary arculatory system, and this too wll serve to diminsh the
resstanee to ovygen mflow  Intermuttent posinve pressure should be
contmued at a rate of about 40 inflations per minute untl the infant ap~
peass to be capable of taking over on 1ts own  The endotracheal tube
should be left m place for an appreciable tune after the latter state has
been reached, to avord the necessity of remntubation should a relapse
occur  Intermuteent aspiration of fld from the endotracheal tbe 1s 2
necessary undertaking and after extubation the infant should always be

* Since completing the text of this book, 1 have had the opportumty of personal
discussion with members of the Neoratal Physology Racm:r Umtth 'hgesrlsme
Hospital for Women, Presbytenan Medical Centre New York  Regarding the
scheme of neonatal resusertanon, Dr V. Apgar and Dr L. S James have kundly
permutted me to record an important new development evolving from a conaderable
quantity of data as yet unpublished. It 1s now considered that whilst the figures
quoted above—namely 40-60 mm Hg (s55-80 cm H,0) for under 0 2 seconds—
are appheable to the cxased neonatal rat Tung they must be modified to meet the
larger aipaaty presented by the lungs of human neomatesExerting 2 high pressure
for such a short pertod will not revult 1n the introduction of a volume of air sufficent
to tnflate the pulmonary tree to sny sgmficant degree
The atclectanc neonatal lung will not begmn to open until the applied pressure
resches o5 em $,0  the lungs will expand readily if a pressure within the tange
35 35 em. HO 15 repetitively mamtamed for 0 §-1 © seconds wath an interval of
:bouxdm seconds between apphicstions  When such presure 13 2pplied by the
m T g the th y techruque currently advocated
¥ Bus Unit—a charactenstic sensation of give 13 apprecited as the respiratory tree
dﬂm‘h and thereafier the pressure may be decreased a3 deseribed m the text
t thus lower pressure (35 em H,0) tume does not appear to be qute as ennieal
n relation to ruprure or to bullae formation as wath the higher pressures the margin
of safety on the evidence of ammal bemg very derable  Above
the level of 35-40 em HO the duration of appheation of pressute assumes 2 sigmufi-
:g:l :;:xd: mereases greatly with each successive risc n the pressure exerted pro-
t 2 volume sufficient to cause expannion of the lungs 1 moved nta the chest
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nursed m an oxygen-ennched atmosphere (for a review of the equp-
ment used for resusciranon and supportnve therapy see the followmg
chapter)

The pressures mdicated above are to be taken as applymg ko to the

21 of the pr mfant, as the ressstance due to cohesion
and 1o elasnary are of the same order as those found mn the mfant at
term.

Vznons mechameal contrivances have been mtroduced at frmes as aids
to recuscitannon of the new born—intermuttent posttis ¢ pressure machines
postte/negatve phase resprrators electro-phreme sumula.ors and the
like Onthe whole these have not proved to be of any great ment, 2ad
1t 15 strongly felt that, thongh such machmes will come to have an
1mportant place i the mamenance of resprration, their use s not dicated
m the gency of png o establsh breathmg It 15 pot to b
expected that mechameal or clectrical equpment will surpass m efficiency
the meety of hand and eye 1n providmg the control and yudgement
essentzz] 1o the conduct of these cases

It will be evadent from the foregomg pages that assessment of the drgree
of depresion of 2 neonate the choice of the therapeutic measures to be
taken, znd the appheation of those measures demand both common sense
and expenience  The corollary holds true, and 1t must be cmphasﬂ:d that
80 one lackmg m erther common sense or 2ppropriate experntence should
ever be allowed to assum- control over 2 depressed neonate  All respoms-
ible attendants npon deln ery—obstetnaans anaesthensts paediatneians
and semor mudwves—should be completely conversant with the scheme
of resusatation, znd hould be adept 2t mubanon. Intubanon of the
premature mfnt demands 1 ery conmderable skill and eare, and should,
of possible, be imdertaken only by 2 tramed anaesthenst.

Though relatnely gross duaphragy herma,
po-tchoznal atresz and tracheo-oesophageal atrema and fistula are
amporran® causes of zn miants failure to establsh effient respiranon.
Thry must always be borne m mmnd and, should they be dgnosed,
prompth dealt with m 2n appropnate manner  As Apgar® has pomted
out, 1t 15 w1~ to remember that 20-30 per cent of cases of maternal
hyd are d with foetal 2b v

Finally 1t must be remembered that of oxygen therapy 15 to be con-
noned subsequently to the mmtal peniod of resusatation, the mfant must
recerve the gas m 2 concentration no hugher than 40 per cent. The 2ssoqa-
tion of retrolenn fibroplasza with the ad: of a hgh
concentranion of oxygen 15 now well esablished.

Of recent years the number of Ine burths annually m England and
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Wales has been approwmatcly 670000 Noufied sull-births amount to
about .. 3 per cent of the total Inve births and of these, about Halfnvolve
a foetus which has devcloped normally and sansfactonly up to the onsct
of labour and which has been killed by asphyxsa with or without
sgmficant intracramal haemorrhage  Thus each year mn England and
Wales alone (a compatable figure 15 likely to apply to the whole of the
United hangdom) roughly 7,700 live-born viable infants die before the
of resp In add the 1 mortahty ratc (that 13

the number of mfants who, having once drawn breath, die within a
month of birth) i England and Wales 1s sbout 11 000 per annum  Withm
this group the myjonty of deaths occur dunng the first week of hife and
the greatest smgle causanive factor 15 asphyxia—even on the basis of
certification 2 300 of the 11000 dic of asphyxa and atelectasts ¢ In
the United States pennatal (including foctal) wastage 1s the third hughest
cause of death,® bemng exceeded only by cancer and heart disease

Our relanve falure to make satisfactory progress 1n this field ss notably
reflected 1n the well-recognized fasdure of the permatal mortalsty rate to
fall ;n parallel with the anfant mortality rate during the past two or three
generations Furthermore although 1t 15 obviously impossible to make an
accurate estimate 1t 15 probably faur ta say that for cach viable child who
fals to survive two or three will emerge from the struggle bearng
wound: y of a logical cf Although there 15 yet
! hip between ! asphyxia 2nd
subsequent cerebral palsy or mental retatdatrion vanious investigations
of this question are m progress 23 and the general informed opuuon appears
to be that such 2 relationshup wall be found It 15 surely not too far-
fitched to see a corollary between the acute hypowic episode with 1ts
neuzologucal sequelae 1 the adule recently so forably brought to the
attention of anaesthensts and a state of sustaned anoxia 1n a neonate

To summanze m England and Wales alone a total mfant mortality
and morbadity rate of about 15-20 thousand per annum 1s entirely the
tesult of madequate attention to the danger of asphyxia  Investigation

and understanding of permatal physiology 15 clearly of more than aca~
demic importance *

no clear md

M RECRESSING PULMONARY EPFICIENCY OF TiE NEWBORN
There has come to be recogmized during, the past two or three decades 2
* Fot a very informauve duscourse on neonatal 1 1 hysiol

ureferredto Cook C D Lucey J F Drorbaugh “Pllan gfé'af Syu‘? ogy‘!hc’x“i;ll

andSmuth C A (1956) Apnea ot
New Erg 7 248 is‘s S)d‘ m};n = land tespeatory distress 1n the newborn infant
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syndrome in which the infant, within a short ime of attanmg apparently

adequate ventilation begns to suffer respiratory embarrassment, which s

progressive and which almost mvamably leads to death withm 12-36
1

hours O dingly 15 the of this syndrome wath
7 4 [ diabetes and C section.
At post-mortem the primary pathology 1s found to be

confined to the lungs with secondary changes followmg the usual
pattern consequent upon anoxn. Microscopic examnation reveals many
of the terminal air passages to be lined with an acellular cosmophilic
membrane and surrounded by 2 large area of collapsed alveoh. Thus
‘prcture 1s never seen m the stillborn mfant. In view of the histopathology
the term ‘hyaline membrane disease’ has been used to connote the
syndrome but this does not find favour with all workers (P Gruenwald®)
as the membrane mught be merely the termmal mamfestation of a pre-
viously ble process  Appl of the term “pulmonary disease
of the newborn 15 also not wholly 1n favour as 1t does not carry the

pl of an 1mtial of apparently sansfactory respiranon.

The clincal picture 1s well defined within a few minutes or at most an
hour or two of burth, the mfant who 1 only rare cases has reqmred
energetic resusaitation begms to exhubit mspiratory recession, first of the
subcostal muscles later of the mtercostals In rapid sequence there follow
the signs of progressive pulmonary mefficiency with an alert chuld, m
possession of mtact vital centres fighung with increasmg desperation to
draw breath. Cyanosts 1s uncommon mn the earlier stages but later m the
course of the disease the mfant suffers from cyanonc attacks which ap-
pear without warning and winch consist of 2 pertod of apnoca lasung
for one or two muutes Eventually one of these attacks proves to be
termmal. It1s of course 1mpossible to know whether or not the mfants
who survive the mtial stages of this syndrome of regression have at
any time had hyaline membrane formation withm their lungs  Donald!
believes that radiological evidence of the membrane 15 demonstrable

It must be remembered that ntially 1t 1s dfficult clinscally to differen-

tate the syndrome under d: from resp y distress due to
P of gastric diaphrag hermua, pul y infe
or ntracranial haemorrhage

There ate several disputed theories of the causatton of regressng
pulmonary effictency The very fact of the relatively recent appreciation
of the synd offers a challenge  The derable number of cases
now seen——o0 35 per cent of live births m one notable hosprtal (V' Apgar®)
—mught be merely a reflection of the increased salvage rate of mfants
especually the prematures or those bom of diabetic mothers as compared
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wth that of eatlier years On the other hand, the recent promunence of
the syndrome mught be mdicative of a significant rerogenie factor
posubly concerned wath the widespread use of narcotie analgesics or of
oy gen thesapy

Although regurgitanon and nhalanon by the mfant of s nghly sadic
gastne contents has been implicated by some wworkers, most of the
contemporary theories of the causation of thus discase are concemed wath
pulmonary hacmodynarmies As has been pomted out rapid filling of the
capillary bed 15 strongly held to be a necessary requisnte for prompt and
effaent lung seraton  In the presence of hypovoliemus, as mghe be
assocsated with sphonage of blood from the mnt to 1t placenta, such
capillary distension wall tend not to be adequate However to postulate
hypovolacm 35 2 cause of regresung pulmonary effiaency on these
grounds alone 13 surly mherently mcorrect for m the final pathology
the lungs are collapsed, not acclectate {it 15 strongly fele that the term
atelectasss should be stcdy imived to the ngmfymg of hung usue which
has never been acrated  collapse’ refers to Jung nssue bereft of ats pre-
viously contaned gy The terminclogical confumon can 1ead 1o un-
wittmg discrepancies 1 theory and therapy ) On the other hand, of
adequate vennlanon 1 attamned, despue hypovoliemus, then the sub-
oty gemation attendant upon the relative anacmua, sogether wath a possible
tow level of plasma proten concentranon, mght promote some pul-
monary exudate.

More attracuve are the hypotheses which implicate hypervolaemu as
one of the causative factors. It has been suggested!® that 55 per cent of
the combined ventricular output of the foctus passes through the placenn.
Upon occluding the smbilical cord therefore, there 13 2 sudden and sharp
nse n systerme penpheral resistance. Openmg up of the vast pulmonary
vascudar network rapidly officts this nise to a conssderable extenr Dawes
and Tus colleaguest® have clatmed that there 1s an tmportant intermediate
stage mn the change-aver from the foetal to the adult arculanon (see
Eig 2] The Oxford group has denignated thus stage as that of neonatal
arcul + and have imdicated that duning 1 the doctus antenosus
remans patent, but that m resp to the d penpheral re-
sstance blood-flow withm the vessel 15 reversed, kadsag now from
ao0tta to pulmonary artery At the same tume, the foramen ovale 1 shut
off parly under the wnflucnce of the mereased pressure n the left atrum.
Apparently this arrang, o 1 crculanon 15 wuna 1
withn munutes of birth and remamns effecnve for tho ar three da Y
after which time the ductus attenosus becomes functionally closed. The
cffect of the open ductus plus that of a consderable rue 1 penpheral
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Fi6 . These figures dlustrate 1n a simplfied form, the changes
the crculation at burth, In the fetus both ventricles work m parallel to
drve blood from the great vems to the artenes

Tymng the umbihcal cord stops the placental arculanon and the
consequent reduction 1n mferior vena caval flow combmed with 2 reat
mcrease 1 prlmonary blood flow causes closure of the foramen ovale
(FO) These changes occur within a very few mumutes of burth and give
f1se to the neonatal arculation, 1n which a large volume of blood flows
throngh the lungs becamse the ductus artenosus (D A ) 15 sull open at
the expense of a greater left ventncular output

Dunng the course of the next day or two the lungs become fully func
tonal, and the ducrus W) derably soon after
barth, finally closes to produce the adult arculation, m wiich blood 15
pumped throngh the lungs and body by the two ventricles operanng

1 senies,

(Reproduced fom Borm, G V R, Dawes G S Mott J C. and Widdi-
combe ] G (19s4) Changes m the heart and lungs at birth  Cold
Sprimg Harbor Symposum on the Mammzhan Fetus 19 102 By kind
permusuon of Dr Dawes and of the publishers }
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resstance 1s to inerease the pulmonaty blood pressure If additon
by pervolacrmua 15 present there 15 a strong suggestion that pulmonary
exudation will result Thus 1s even more likely to occur i the case of 2
premature nfant m whom the pulmonary capillanies are possibly more
permeable, and whose vascular system smmeduately prior to delnvery
contams a smaller propottion of the total axrculatmg blaod than does that
of a full-term mfant.

Thes 1t 1 postalted, although resp 1 satsfactortl d
2 pulmonary exudate notzbly contuming fibnnogen (C D Cook?) 1
rapidly produced. Ichas been suggested that thisisacted upon by thrombo-
phastn from the ammonc flud to form hyaline membrane  Apparently
the ammonc flad so muolved need not be a residue of that normally
present 1n the Jungs prior to delivery It has been suggested by Dawest®
and by Jost® that ammiotic flrd may be 1n part secreted from the tracheo-
bronchial walls or filtered from the alveol in the foctus  This process
amght well be perpetuated m the premature for many mnutes following

ehvery

It has been stated!® that at least i the newbomn lamb the duetus
artertosus begins to constrict wathm s-15 munutes of delivery the diameter
being fanly rapidly reduced by half The veloaty of blood-flow through
the vessel 15 apparently greatly mereased, and there 15 only a gradual
decrease 1n the volume passing through 1t, considerable turbulence being
promoted. A more marked contraction of the vessel 1s said to be provoked
by relative anoxaemiat? probably as the result of the release of pressor
anunes—and 1n this connection 1t will be recalled that in the premature
tfant the organ of Zuckerkandl 1s p ly large and a
considerable quannty of noradrenal A d with thus response to
anoxaerma there s of course a general sy stemic vaso-constrichion leading
to a further increase in penpheral resistance Now Gunther® has observed
that the umbiheal vessels fail to contract 1 2 normal manner when under
the mfluence of pethudme even though the quantty of arculaung drug
1s insufficient to produce obvious vital centre depression It1s concervable
that 2 simular concentration of pethidine mught result m an msufficient
constnctve response of the ductus arteniosus to sub-oxygenation or
even to the normal determuning factors wath a resultant sigmificant
wnerease m pulmonary vascular pressure

Central depression per se has been postulated as being a primary cause
of regressing pulmonary effimency but this hardly seems to be ikely
the mfant so obviously makes prodigious efforts to achieve satisfactory

p y exchange ‘The mnfl of ahiph of oxygen
1 the child s d or d hed hurmdifi of the
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ambient arr and rassed or lowered body temperature are of doubtful
umportance m the production of this syndrome (W A Silverman) ¢

Ignorance of the actiology of the conditton means that treatment can
be only symptomatic  An attempt 15 made to augment the mfants
resprratory efforts by the use of vennlating devices and thereby not only
to maimtain 1ts oxygenation but also to conserve 1ts energy  One such
approach to this problem has been well outhned recently by Donald
and another nvolving routmne tracheotomy by Benson and his col-
leagues 22 However the success of these methods seems at the present
ume to be so hnuted that a discussion of their application appears not to
be indicated for a book of this type

It will be observed that 1 the above rather disjomted presentation of
aspects of the syndrome of pul y efficiency none of the
notable workers 1n the field have been 1dentified by name with any of
the theones presented. Ths has been a dehiberate policy for the subject
15 extremely complex and hypotheses and even observations appear to
change radically from year to year Many factors remain to be eluadated,
and their ssgmficance evaluated. To the anaesthetist those of more direct
1nterest mclude  the mfluence of narconc analgesics the construction of
effictent respirators the sigmficance of the relanvely large size of the
thymus (can this for mstance be related to the anomalous response of
wfants to depolanzing and non-depolanizning relaxants and 1s the pro-
gressive meffictency of the respiratory muscles of some premature wfants
subsequent to an 1mutial powerful contraction reflective of a myasthenc
state?,

T]n)s entire section has been mterpolated, not to give an accurate
exposition of the views of advanced workers but m the hope of sumulat-
1ng the mterest of anaesthetists who are or who mtend to be spcclll]Y
concerned with obstetrics  The problems are such as to requure for therr
solution the team work of informed obstetricians paediatricians anaes-
thetists and laboratory workers
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CHAPTER VI
EQUIPMENT AND ADMINISTRATION

Tr 18 well enough recogmized that, m this country the call for anaesthesia
m the obstemc dep 1s an gency It 1s therefore not
ble to msist that a complete range of cquip for providing
anaesthesa and resusatation be kept 1 a constant state of preparedness
1n the delvery room Tt 15 a duty of the anaesthetic department that this
quip be frequently mspected, tested and, 1f necessary, replenished.
The following observations apply to equpment which, from the pont
of wiew of the cheust, must be d m each dehvery room
The obstetnaian and the pacdiamaan will also have an interest n some
of the articles discussed, and the jome concern should form part of the
basis of co-operation between the three specuahties
The delitery room bed or table 1 many hospitals 15 hopelessly obsolete
not only hundermng the rapid and efficient working of both obstetncan
and anaesthenst, but also providing a potennal threat of dsaster for the
patent. Thete 15 a vanety of excellent beds now m production butit1s
not necessary to catalogue the various commeraal products in this book
The estental features of such a bed are as follows

1 It must be possible casily and rapidiy to tit 1t through 20 degrees 1n
arther direction.

2 By mampulanng a simple control 1t must be posuble to cause the
lower half of the bed to sk 2nd then to shde beneath the upper part
50 that the patient may be put 1nto the lithotomy position without having
to be dragged and tugged down the table It must sull be possible to alt
the table when this ¢ has been ac plished

3 Rawng and lowenng of the whole table must be attamable by the
operation of 2 simple foot-control.

4 All the above-mentioned controls must be at the head-end of the
table, and within easy reach of the anaesthenst

s The leg-supports of the hthotomy poles should be of the moulded
type allowing the weight of the panents legs to be distmbuted over a
considerable area. 1f surrups must be used the supporting poles which

115
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are 50 often seen to be diggng mto the patents calves must be well
padded.

6 Smooth-running eastly secured, well-padded shoulder-rests mustbe
held m readimess

7 Tomust be possible rapidly to screw 3 long dnp-pole mto poston
on ather nide of the table and the pole should be kept clipped to the
table when not 1 use

8 It 15 preferable though not essenual that there be an arm-board
attachment which can be apphed eauly to esther side of the tble

9 The mattress which should be of firm sorbo-ltke consistency
should of course, be m two separate preces the junction comading with
the split 1n the table. It should be of conductnve mateal and should not
tend to sbp over the polished metal surface of the table

The anaesthetse machne will be of the type m use m the general operating
thearee and complete with closed~circust equpment  Whether the piping
system 15 used or not gas and oxygen cybnders should be checked

Y

The usual range of face masks arways and endotracheal tubes—cuffed and
plam-—vith their respective conmections should be kept wich the machme
1 a state of cleanliness and readiness  The pomt made by Parker? s well
taken namely that 1a the obstetnic department face-masks should be
transparent,

Two adult-sized Larpngostopes should be kept on the anzesthenc machue,
and their notonously fickle bulbs tested datly and also prior to mduction
of every anaesthetic

A special euphoard the foll should be

o R A ¢
struated within arm s length of the anaesthenst s staton

A range of autoclaved and easly sdenufisble syrmges and needles
Several Ghordh-type cannulae,

Regularly autoclaved spinal and eprdural packs

Transh quip and cut-down sets {2 adul¢ x mfant)
Tracheotomy-set {r adult 1 mnfant size)

Cardiac massage set.
R

1 £

1y tested b pe, p bly light-weght battery type,
with appropriate sucker-end.

Lazge-bore stomach tube {nze 10 ossophageal)

Full complement of drugs needed to produce regronal analgenz
general hesia, hypoacesthesia and el plus the pressor and
hyp agents ap ph pine and the varous antagomsts

Full complement of meravenous fuds other than blood.
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Appropnate bottles for samples of blood to be used for typing and
cross-matching together with the necessary laboratory forms
Extra-long tubed stethoscope for taking blood-pressure readings

Blood-pressure should always be recorded before the start of anaes-
thesa, the sphygmomanometer cuff beng apphied to the arm less likely to be
used for £ M should be d and recorded,
at ntervals throughout the operation

An electne suction apparatus tested for efficiency and reliabilicy 1s essential
for cach dehvery room  This must be reserved solely for use by the
anacsthetsst upon the mother and the appropnate tubng and sucker-end
should be laid close to hand for the duration of the operanon and the
recovery phase  Completely spark-proof models are now available and
should be preferred

The gas and air machines with thar accompanymng tubimg and masks
must be rouanely inspected and tested 2

The Trilene apparatus must by order be returned at six-monthly
mtervals to the National Physical Laboratory for testing - The day-to-day
care of the apparatus has been well detaled by Seward and Bryce-Smth®

Intelligently formulated and well-kept record-cards are an essential part
of good obstetric anzesthetic practice  Not only do they permut of
reliable reflection upen the course of a particular case but analysis of
large numbers of such cards will aid greatly the progress of understandmg
m the spectality  Upon such cards should be recorded full details of the
analgesia and anaesthesia used relevant aspects of the maternal signs and
symptoms and pertinent data regarding the condition of the child before
dunng and after delivery In parentheses st mught here be noted thatit s
an excellent habt for the anaesthetist to msist that the foetal heart sounds
be checked smmeduately prior to s starung work.

The only obstetnc ansesthetic record card mn use n England—and of
which the author 15 aware—is that devised by Dr R ] Hamer Hodges
for use n the Portsmouth Hospital Group  Details of thus are shortly to be
published, and 1t 15 to be hoped that Dr Hodges example will rapidly be
followed.

The resusatation table should carry all the apparatus necessary for the

of a depressed mfant  An admurabl iple of such a table
has been descuibed by Secker3 The table wself should be freely mobile
highan weight able to be tilted from the honzontal through to 15 degrees
head-down and of a height whch permuts the operator 1o wotk com-
fortably whilst sitting on an anaesthetsst s stool.

An casily-washable sponge nylon or soft sorbo mattress should cover
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the surface of the table and Secker® makes the excellent suggestion that
an oval hole (11 cm by 9 cm ) be made 1 the head-end of the mattress
to allow the baby s head to be stabihized, espectally dunng meut

A 66-gallon cylinder of oxygen wnth a reducmg-valve and flowmeter
should be attached to the lower end of the table and should be mamtaned
m the customary fashion  The tubing leading from the cylnder should
be clipped along the side of the table the termunal six inches bemg
allowed to hang freely at the head-end Thus arrangement helps to reduce
the drag on the endotracheal tube

A suction ymt may be fed from the oxygen cylinder but 1t 15 probably
more satisfactory to have a small electric sucker held on a shelf at the
foot-end of the table The apparatus should be of low displacement and
low maximum vacuum

Secker® suggests that a clock be mcorporated into the table Whlst
this nught be considered as a rather refined luxury there 1s no doubt
that a clock or watch with a promunent second-hand 15 a necessary
artcle m the dehvery room It shonld be kept well oursde of the
mother s field of vision for clock-gazing alarms the nervous and depresses
the wery

The following equipment should be neatly stored m a drawer of the
wfant-resuscitation table

Moulded mfant-sized ks made of transp material

Several Portex No o and No 00 endotracheal tubes cut to length
(see Chapter VI) and with connections attached

‘Two or three Portex No 000 arri ays

Two or three finc rubber nasal catheters with tapered plastic con-
nectors attached

‘Two or three rubber catheters (No 12 French) for oro-pharyngeal and
gastric suction with tapered plastic connectors attached The latter
should each have a hole—about a quarter-inch diameter—along 1ts
length, to facilitate control of suction

Two or three very fine suction catheters which may be threaded com-
fortably through the endotracheal tubes These too should have
tapered perforated plastic connectors attached.

Equip g T-prece ot rebreathing bag—for
ng mtermuttent positive pressure It must be possible to apply the
tubing eauly but firmly to the endotracheal connecuon and to the
lead from the oxygen cylinder A manometer must be included m the
system and 1t 15 preferable that ths be lud alongside the child s head
so that manometer and mfant thorax may be watched simultaneously
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Laryngoscope with 2 nfant-sized blades—tested routnely cach day
and immediately before each dehsery

Mususcatheter—thus should have a ‘body’ (preferably transparent)
of such a capaity as to preclude the necessity of having to blow out the
contents to leave room for further aspirations A number of uimlar
catheters wll of course be kept elsewhere for use at routine delivenies
but an advance will have been made when suction machunes (offering
a negause pressure no greater than —0-40 mm Hg) entircly replace
these vather duty and often traumate mstruments

Reces er—for water used to clear the suction catheters

Two autoclaved 2 ml syringes with needles

Supply of I allorphan

Each piece of equpment mtended for use wathun the infant s mouth or
nose should be stored wathmn ts individual plastic bag

There 15 often derable confl and g
regardmg the desirable location of the infant smmediately 1t 15 separated
from the placenta. There can be no doubt that the infant must be placed
on the resuscitation table withun arm s length of the anaesthetist even sf
the latter takes no active part in the treatment of the child. The anaesthetist
should be considered as bemg the director of resusatation and he should
be 1n a position to observe and if necessary to control any measures
taken whether by midwife pacdutnoan obstetnaan or tramee anacs-
theust 1€ the henst 15 actng as d and then
the necessary arrangements for handing over the care of the mother at
the appropnate time wall already have been made  If there 15 a serious
shortage of attendants and the child 1s 1n urgent need of the anaesthense s

e a e of the situattion must direct

the counse of acion  Havang the chuld brough close to the head of the
operatng table obviously resolves much of the difficulty of the situanon
under any The simul pp of a ]
crists and neonatal apnoca poses an mvidious problem deliberation upon
which 15 outside the scope of this book. However 1 general terms 1t
mught be suggested that, whilst mefh if
shortly succeeded by adequate treatment mught not canse very scrious
harm to the nconate a sunilar cousse of events 15 likely to produce con-
siderable residual damage 1n the case of an adule

In many hospitals m this country 1t 15 still the practice to perform all
Cacsatean sections in the general theatre Thisas to be strongly deprecated,
astherwo often long joumeysadd greaty to the penls of both mother and
child n many mstances  Thete seems lietle reason why 1 each unit an
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effort should not be made to equip one delivery room for the purpose of
conducting C: sections A seh of all the app d
1 the foregomg pages—including the dehvery table—would be entirely
apphicable to the conduct of such cases

Personnel

As conventon has it m this comntry at the momenr anacsthensts
appear mn the labour ward enly to attend operative delivenes and, some-
nmes breech delivenies and extraction of retamed placentae  Articles
and comments humbatingly too numerous to detal make it obvious
that even these meagre standards are barely upheld 1n many hospials
As stressed elsewhere 1 this book it 15 an wrgent duty of the semor
anaesthetist to ensure that fus obstetric colleagues are able to obtan
without mose than five munutes delay the services of a competent
aaesthetist at any ame It has prevaously been pomted out that obstetric
soaesthesta 15 1n the mam emergency anaesthena and thes fact presents
an obvious duty to the anaesthene department At the same tune the
obstetraian 15 rarely caught unawares and 1m a wellantegrated hospital
the anaesthetist on duty can usnally be grven a prehuninary warmmng notice

‘Withn the hmats of present-day practuce the responssbilities of the
anacsthenc department 1n respect to obstetnics also wmclude

{a) Supervision of the traung of pupl mudwives m all aspeets of
analgesta for labour

{4) The mstruction of concerned medical and nursimg personniel 1m the
theory and practice of ! The hetst
should be the coord but not the mevitable star particrpant
m a team wmcluding obstetncians mudwives  paeduatricrans and
junzor anaesthetsts the am of the team bemg to provide prompt,
knowledgeable and efficent relief of neonatal depresston

Domsciliary Practice

In thes cotmtry 35-40 per cent of delivenes ate conducted m the home
The proportional occurtence of sbnormalities 15 very much lower than 1s
the comparable rate m hospital practice but foreeps deliverres are anil
cammied out {amovnung to about 6 0oo such operations annually) and the
family doctor will on occasion be faced wath 2 worrymgly depressed
mfant

Some suggestons regarding d lary hesta for delvery and
for removal of a retaned plicenta, have been made m other chapters of
this book with some emphass on the possible scope of hypoaesthessa
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The following suggestions are added 1n the hope that they nught prove
usefil to those general pracutioners who have a speaal interest mn
obstetrics

Use of the Western Reserne pottable anacsthetic machme introduced
by Hingson ¢ and reported upon 1n thus country by Mustun and Thomp-
son & scems to offer considerable advantage over most methods of general
anaesthesi2 previoushy employed 1n the home  Used i the manner
suggested, the machne can be made to deliver a non-explosive muxture
of oxygen cyclopropane and hehum with which anaesthesta 15 nduced
within about 1§-30 seconds and may be mamtaned for 7-10 nunutes
without replenshung the gases A small soda-lime canmuster mcluded
the apparatus prevents 2 chmcally sigmificant increase 1n carbon dioxde
concentration wathin the system  For full details of the construction and
use of the machune the reader 1s referred to the relevant arucles* & It
must be remembered that explosion and fire excepted, the hazards of
cyclopropanc anaesthesia including vomuting and regurgitation are not
cbviated by this mnovanon

It seems possible that a modification of the machine could be used for
neonatal resusatation.  For this purpose Sparklet cylinders contuming
pure oxygen (as deseribed by Hingson) would be used and the adult-sized
mask replaced by one smtable for an infant It must be very rarely that
the 1munal hagh pressure referred to m the previous chapter need be
applied under condwnons of domicibiary practice and the call 15 probably
almost always for assisted respiration  The Western Reserve machme 15
provided wath a pressure-imiting safery valve which ensures an upper
it of 20 mm Hg when posttive pressure 15 bemng apphed  Used
conjunction with an oral airway the apparatus should be of considerable
service 1 aiding a mildly or moderately depressed infant  As a means of
coordinating 1deas and expenence berween domucihary and hospital
practices 1t 15 suggested that the apparatus should also find a place i the
delivery room scheme of neonatal resuscitation

A much more simple and probably as effective prece of equipment
for wse 1 resuscitanon 15 that based upon a suggestion by Safar ¢
Ths consists merely of two oro-pharyngeal airways—preferably Portex—
one mfant size the other adult size which are taped topether at therr
flanged ends so that there 15 connnuiry between the mtenars of the two
To roduce the spread of droplet infection a few layers of gauze may be
placed between the arways  Both tape and gauze should of course
be teplaced after each case, the airways sterilized, and the whole stored
m a plasne bag  Short sharp puffs through this device appropnately
placed, should provide a more comfortable and possibly a more efficient
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way of nflating the mfant’s lungs than that offered by the mouth to-
mouth method of Biblical fame
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EPILOGUE

Enovcst emphasis has already been laid m shus book on the necesnty of
providing adequate amaesthetic cover for operative obstetrcs 1n hospstals
Attention has also been directed towards the need to encourage vigorous
and co-ordinated mvestig nto the diate and long-term effects
of obstetnc analgesta and amacsthesia upon the child together wath
complementary studies of normal pennatal physiology Al these arc
matters of urgent concem to the welfare of our patients and to the self-
respect of our specuality but what of the day after tomorrow? There
appaar to be two challenges which must be faced wathin the next few
years the delay bang enforced by lack of manpower in the one case and
by lack of knowledge tn the other

At the present time, of the 260 000 domucilary delivenies occurning
annually m England and Wales, about 6 000 are operative and require
the aid of anacsthesta - Comparable figures must apply to the whole of
the Umited Kingdom  Not much appears to be known about the mfant

lity and morbidity rates 1 domuciliary obstetries but there 1s some

suggesion that maternal mortafity—and probably maternal morbidity—~
15 Jower than i bospstal practice? This has been referred to already 1n
previous chapters and 1t has been proposed that the discrepancy 18 1n part
due to the greater madence of severe obstetnic complications m hospital
practice and mn part to the extended expenence of many general practi-
tioners 1n thewr chosen methods of anacsthesiz—an expenence which
m many cases 1s based upon that ganed dunng medical truming 1n the
days before anaesthesta assumed 1ts present hughly specialized role. Whlse
15 13 doubtful that the figure of 6 000 operative delivenes per year will
be much reduced dunng the comung ten to fifteen years 1t 15 certan that
there will 1n that pertod be many replacements m the ranks of general
pracationers undertaking dommciliary abstetrics It has already been
suggested, mn the Introduction that prosp general p
should have recesved approprate tramng before becoming eligible to
practice obstetnic anacsthesia under home condstions for though an outlet
forceps operation mught almost always be a sumple essay 1n obstetrics
st can never be regarded > bang child s play for the anassthenst

It 15 doubtful if 2 general practitioner anzesthetist service wall ever
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achieve comprehensive coverage for all domiciliary obstetrics and 1t
should be the aim of the local hospstals to provide one or two anaesthetists
‘who wll take part 1 a district duty rota—thss of course beng distnct
from the obstetric flymg squad service It 15 easy to envisage 2 trammng
programme mvolving both juntor anaesthetists and mterested general
practiioners which would comadentally lead to 1 more enlightened
approach by spectalist anaesthetists to the problems of domucihary
anaesthesia
The second long-term 1ssue 15 probably of even greater importance
Related to the whole of medicne 1 more general terms 1t has been well
presented by Dr Cicely Wilbams? Brtish hospitals undertake the
responsibilities of conducting undergraduate and post-graduate trammng
for very many visitors from overseas who mtend to practice i their
respective homeland bers of men and women are recetv-
g their ttion from these Bnnsh tramned doctors without themselves
travelling to this country and thus the arcle widens We must soon
senously begn to g the applicability to newly-developmg countries
of the methods of obstetric anaesthesia which we teach for home con-
sumption  Even m some highly mdustrialized states the challenge 15
mmense A recent paper® remarked upon the fact that m Japan before
World War I neither analgesta nor anaesthesia was given for labour
unless spearfically indicated Now 1t seems the demand for relief from
pain 15 growmg steadily and m the face of a gross shortage of anaesthetists
(and an absence even of U 'S -style nurse anaesthotists) there must be
derable difficulty m decrding upon a safe way of providing a satis-
factory response to the demand In the underdeveloped countries

especially those m which small ¢ are widely d and the
doctor 1s likely to work mn ve the problem 1s even
greater 4 Many poss1bly most of Chc methods which we curtendy teach
are of lated to the realities of overseas practice

Y

To retamn our role as 2 umversity of the world we must accept m some
measure 2 reversal of the teacher-student relationship and eagerly learn
of the precise conditions under which many of our visitors will eventually
work Only on such a basis will we be able to apply our spectal knowledge
of the relevant physiology and pharmacology to the solving of many
of these problems At the moment Hingson s engaged i an mitial
sorne mto this field At the time of wnting no report of hus recently
concluded Afro-Asian tour has been published no doubt he will be able
to mdicate many modifications which we must mtsoduce into our curnicula
for students from overseas but there will certamnly be a need for others

notyet appreciated and hus 1s only one of several methods of invesugation
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The Batish Commonw ealth embraces almost one-third of the world s
population and most of 1ts commumtses are included 1n the category
under discusston. ‘We in the United Kingdom have long had the pnvilege
of culling sifng dustiling and transmucting knowledge of the health
and treatment of these vansegated populations In matters of basic standards
of health, p to drugs } reactivity cultural

Jards & 1 hups and the ke, the norm of each socicty
differs widely from that of our own and those of others m the Common-
wealth, 1f we are to fulfil one of our major obligations accepted by our
1dennficanon with the Faculty of Anaesthetists of the Royal College of
Surgeons then we must soan relate a part of the teaching of obstetne
anacsthesia—as indeed, of all anaesthesta—to the speafic problems of
these mote exotic environments
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