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,I lJ M I NE N T E C LA M PS I A. 

.THE CL:IlUC.AL STA TE .AND THE THEA TMENT WITH .AVERT JN 

OF 100 C.ASES. 

The term eclampsia is det'ived :fran the Greek eklampien meaning 

a flesh, and its etymology suggests the acute onset of the convulsions. 

On the surface, therefore, it would appear peradoxioal to define any 

state as being one of "imminent eclampeia". However, although the 

aetiology is unknown, suttioieht knowledge of the preceding history 

and manifestations of eclampsia hes accmrulated to justify such a 

speoifio term. In a subsequent chapter, these symptoms and signs 

will be assessed and discussed in detail. 

Where the net of ant enstal care is widespread sm where such 

services are accepted and utilized by all who are preg113nt in a 

comnunity, the incidence of severe toxasrla and eclampsia is minimal. 

Few obstetricians in highly developed, civilized arees are at't'crded 

the opport1.tt1ities for stu~ing and treating any large mnnbers of cases 

ot imminent eclampaia. In 1955 in Great Britain, Keller82 who was 

leading a discussion on this subject, said "that none of us has had the 

opportunity of carrying out any sort of real clinical trial of the 

various methods, aay, ot inducing normotension. • 

In Cape Town antenatal care is available for all sections of the 

population. Ignorance, lack of fares for transport and occasionally 

superstition, are some of the reasons why these facilities are not 

used, or only occaaionally used, by many pregnant women. As a result, 

severe toxaemia of late pregnancy is relatively :frequently seen. 

A stuiy of the Clinical Reports of the Department of Obstetrics 

of the University ot Cape Town for the year 195.3 to 1959164-169 inclusive, 

showed thlt in cases of eclampsie many patients have their first 

convulsion whilst in hospital. (Table 1). 



TABLE 1. 

First convulsion in hosEital 
Year. Cases of Eclampsia. Number. Percentage. 

1953 47 19 40 
19.54 54 23 43 
1955 53 29 55 
1956 41 16 39 
1957 35 23 66 
1958 37 19 51 
1959 44 21 48 

Total 311 150 4.8 

The table indicates that approximately half the cases of eclampsie 
seen over a seven year period had a first convulsion while in hospital. 
The majority of these patients presented signs and symptoms of sufficient 
severity to forewarn of the impending convulsion. A logical conclusion, 
therefore, is that these ID8ni:festations were not correctly assessed or 
that if oorrectly assessed the treatmmt administered was inadequate, 
ineffectual er both. A retrospective review of these 150 cases of proven 
imminent eclampsia was considered but abamoned for the fbllowing reasons: 

1. Retrospective surveys produce fewer and less conclusive findings 
than prospective surveys. 

2. The clinical records of individual cases may be missing or may 
contain insufficient data. 

3. A planned programme of nenagement to include a method of 
relieving angiospesm would not be possible. 

During the seven years 1953 to 1959, the treatment of severe toxaemia 
of late pregnancy was almost without exception by means of sedatives. 

From the af'aregoing the impression my have been gamed that the 
problem of imminent eclampsia as recorded by the number of first 
convulsions occurrins in hospital, was greater in Cape Town than in other 
centres. Table 11 (page 3) reveals that e similar picture is prevalent 
in many other centres throughout the world. Table 11 was compiled from 
a random selection of clinical reports of different maternity units and 
t'rom a personal COillDllllication~9 

2. 
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On the figures as shown in Table 11, which are a 11 of fairly recent 

origin and taken from scattered areas on three caitinents, 7'Jft of cases 

of eclapmsia have their :first convulsion while in hospital. (More 

recent clinical reports available have been published in an abridged form 

and this particular facet of eclampsia is not revealed.) The figures 

trom Cape Town and those in Table 11., provide a sufficient justification 

tor this survey. A pertinent statement by the late W. J. Dieclallln46 

is worth repeating:- "it the maternal and foetal mortality are to be 

kept at a low rate, a plan of procedure for all obstetric complications 

is necessary, and. particularly for the patient with eclampaia and severe 

pre-eclampsia.• 

The Prospective Survey. 

It was decided that a prospective survey of one hundred successive 

cases of "illminent eolampsia" treated in part by means of tribranoethyl 

alcohol (.Averlin), should be un:lerlaken. Criteria tar the severity of 

the toxaemia in those petients who were to receive avertin were defined • 

.As it was expected that the Jll9jority of patients in the survey would be 

non-booked achissions, it was agreed that no attempt would be qde to 

classify which specific toxaemia of late pregnancy was present prior to 

the oOJimencement of therapy. Patients less than 28 weeks' pregnant are 

not usually accepted for admission to the maternity units of the Depart­

ment of Obstetrics of the University of Cape Town. This survey includes, 

theref'ore, only a few cases llhere the foetus was not viable. The foetal 

heart was heard in all cases at the time treatment was oommer¥)ed. These 

latter two points were emphasised tor two main reasons:- (i) it was 

intended that thet"e should be m correction of foetal figures, and (ii) 

it was intended that a aritical a:nelysis of the effects of avertin on 

the individUBl symptoms and signs of imminent eclampsia should be made. 

Following upon intrauterine death of the foetus, these BJ'lllptoma ard 

signs wsu.lly improve and if such cases had been included in the survey, 

the assessment of the effects of avertin would have been Irejudiced. 

Apart :f'rom the foetus being alive when the patient was first seen, the 

aurvey was conducted on an unselected series of cases of imminent 

eclampsia. 

The survey was conducted over a period of 17 months and lasted f'rom 

.April 1960 to August 1961. The IIBjarity of the patients were treated 

in the Peninsula Maternity Hospital, Cape Town. There were 3 exceptions, 

all of llhom were initially treated in their own banes by the "Flying 

Squad" of the Peninsula Maternity Hospital. The hospital treatment of 

these three patients WBS conducted one each in st. :Monica's Homa, New 

Sanerset Hospital and Karl Bremer Hospital. The reasons for the 

inclusion of these three patients will be discussed in a later chapter. 



Decisions which in:fluenced 1ihe selection of avertin for the 
management of these cases were:-

(i) that it would be most satisfactory to have a aingle therapeutic 
regime tor both hospital and initial domiciliary treatment, 

(ii) that the treatment should be simple and sufficiently easy tor 
one person to administer, 

(iii) that it should be sate for both mother and foetus, and 

(i'Y) that it should effectively relieve angiospasm and so lower the 
blood pressure. 

Personal experience and the experiences of others40,27 ,36,58,119, 
with avertin in the treetml!tnt ot eclampsia, had shown that this drug 
tulfilled many of these requirements; perticularly that it was sate to 
use in the patient' s own home. 

It is the practice of the Peninsula Maternity Hospital to send the 
"Plying SqUfld" out to supervise the init:iBl treatment and transportation 
to hospital of oases ot "jmm:lnent eclampaia". Many of the calls are to 
homes where washing and sanitary facilities do not exist, where candles 
supply 111\Dination and where the llhole structure is DW3de up ot galvan­
ized iron strips wired together. The patient, if not lying on the floor 
amid a pile ot blankets, lies almost buried in an old tumbl.ed<:Mn bed. 
This description has been inserted to indicate that conditic.is for the 
domiciliary treatment of very ill patients are a~hing but ideal, and 
so of necessity in:fluence the coo ice of therapy. 

The actual treatment of ·the individual patients was carried out by 
a mnnber of different people, but with the exception of' five cases, all 
were aeen by the author et some stage during their stay in hospital; 
and in the Dlljority, irior to delivery. 
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IMMmliNT ECLAMFS IA. 

Pre-eclamptic toxaemia is a disease of unknown aetiology, character­

ized by the appearance of hypertension (140/90 mm ot Hg or more), 

albuminuria and oedema, usually occurring after mid-pregnancy. It is 

generally accepted that any two of these signs is sufficient to ueke 

the diagnosis. 

Essential hypertension can be diagnosed in a pregnant wanan seen 

before the twentieth week of gestation who has a blood pressure of 

140/90 mm ot Hg. or more. In those patients seen after the twentieth 

week of gestation, the problem is i:oore d:if'ficult and a post i:ertum 

follow up of at least six months is usually necessary before a definite 

diagnosis can be made. 
• 

Unless a patient is seen in the early months of pregnancy, it is 

on clinical grounds, often impossible to place into a specific category 

of diagnosis a patient seen for the first time with hypertension and 

proteinuria in the third trimester ot pregnancy. Throughout this thesis, 

therefore, the terms "irmninent eclampsia" and •severe toxaemia of late 

pregnancyN will be used as including aey one, or oombina tion of, the 

following corditions:-

Pre-eclamptic toxaemia 
Essential hypertension or hyperteI1Bive vascular disease. 

Essential hypertension with superimposed pre-eclamptic 

toxaemia • . 
Chronic nephritis. 

The Clinical State af Inminent Eclampsia. 

No definition watertight to exception 11;1 possible, aa the convuls ions 

of ealsmpsia may occur without any 1118l'ning symptoms ancl with the minimal 

of warning signs. Such cases are, however, r aref 2 In a 

oonsecutbe series of 49 oases of eolampsia seen at the same time as this 

survey, Craig36 found evidence of the impending fit in the known pre­

oonYUlsive history and firdings in all oases. Oosthuizenl2.5wbo stuiied 

the toxasnias of late pregnancy in the City of Cape Town, wrote as 

follows:- •r bctl.ieve that in the great ID8jority, if not in all cases, 

eolampsia is a preventable disease, thougl} pre-eclamptic s.nd other 

toxaemias JIJ8Y not be". Clayton ard Oram.30 state that every case of 

eclampsi.8 personally known to them, had sane wamil1g sign the previous 

day. Salernol40notes that only rarely does a patient manifest an 

ecl.amptic fit without preceedi ng signs of developing pre-eclamptic 

toxaemia. 



It is to be expected, therefore, tblt the DBjority, if not all, cases 

or eolampsia will have a camoon pre-convulaive clinical picture. It is 
thia state whioh is known as "imminent eclampsia" or •severe toxaemia of 
late pregnancy.• 

, Symptoma. 

The symptcma mclude all or any of' the following:­

Severe headache, usu&lly :frontal in type. 
Visual disturbances, including blurred or double vision and 
spots or ~aahes before the eyea. 
Vomiting. 
Bpigastric pain. 
Oliguria. 
Husculer twitching. 
Irritability. 
Occasionally jaundice. 

The majority of' these symptoms are the sequelae of a generalised 
arterial hypertonua and ·the effects of the latter upon the kidneys, liver 
and other organs. The occurrence of a generalized oedema may also 
oauae same of the eymptoms. 

Symptoms may or nay not be present in every case; but whEll present 
they are ~iver~all.Y accepted as specifically indicating iDminent 
eclampsi.e. ,39,45,<;7,3. 

Signs. 

There is less uniformity concerning the signs that should be 
accepted as signifying inmdnent eclampsia or severe toxaemia. 

(a) 

(b) 

Dieckmann 45 defines a case of severe pre-eclampsia as one in which -

two or more of the following signs are preaent: repeated systolic 
blood pressures of 160 or mare and diastolic pressures of 100 nm 
of mercury or more, proteinur:ia of more than 3.0 Gm. per 24· hours 
(3 plua), or nerked oedema, 

at least one af the following signis is present: repeated blood 
pressures of 180/11,!> nm of mercury or more, proteinuria or 5.0 Gm. 
per 24 hours (solid), or generelized oedeDB, or 

a. 



(c) one of' the signs listed in (e) occurs together with the developnent 

ot marked cerebral, visual, gastro-intestinal or renal symptoms. 

The abOYe definitioo., except for (c), is exactly the same as that 

given by the Af~ican Comnit~~es on Maternal Welfare as quoted by 

Pankamaa et al; Kellar considers eclampsia to be imainent where 

the blood pressure 1a greater than 160/110 Dill of mercury, 

oedam is widesprea4, 
albuminuria, often of' a severe degree, is presen~, 

symptoms _ot oliguria, headache, visual disturbance, 

vcaiting and epigastric pein, perhaps jaundice and 

occasionally DIU8cular twitching, my also be present. 

The definition of Kellar is the one stated in the Clinical Rewrts 

of the Simpson Memorial Pavilion of the Royal Infirmary, Edinburghl-51 

Townsend of Melbournel62 like Dieckmann and Kellar, has made a 

special study of hypertension in pregnancy. He believes eclampsia to 

be likely where the systolic blood pressure is greater than 160 nm of 

mercury and the urine, after standing for one hour, is half solid with 

protein. 

de Soldenhott39classifies as severe toxaemia those patients who 

have a maximum blood pressure of 160/lex:> nm of mercury or more, along 

with one or more of the following symptoms if at all arked - head­

ache, epigastric pe:in, oedema, albuminuria or vcrniting. 0'Su1livan126 

accepts the same blood pressure together wi"th an albuminuria of two 

perts, while Hamilton, Jef'tooete and Listerb8 also W!ing the same blood 

pressure, add that the urine must contain 2 mgJn or more of albumin per 

litre. 

l4olum:piy and Geroiall5have a nearly similar definition of severe 

toxaemia with (1) blood pressure of 160/lex:> or above, and (2) albumin-

urie - two plus or more,~ (J) oedema. -

Gibson62 of Belfast set an even more strict grading tar severe 

toxaemia, i.e. a blood pressure ot 170/lOSmm of mercury and/or urine 

containing three plus of albumen. 

The Helainki University Women's Clinicl.27 has the same definition 

as the Royal Intirmery, Edinburgh. ' 

imploying the prognosis ot the dlild as a means of defining severe 

pre-eclampsia, PanlcaDBa et a1127 concluded that proteinuria of over 

5 Gms in 24 hours and a blood pressure of over 180 Dll1 of Hg. systolic, 

were significant. 



Morr:lall7 emphasises that it is not possible to assess (a) cerebral 

arteriolar vaso-apasm, (b) increased irritability of the motor cortex, or 

(c) cerebral oedeJlll, which are the Wlderlying causes of the convulsions 
of eclampsia. He feels that no true definition of imminent eclampsia 
can be stated, but tac prectical purpos ea believes that any case in which 
the diastolic pressure rises to lOO mm of mercury or above, should be 
treated as such. He shows that the higher the diastolic pressure (whioh 
retl.ects vaso-oonstriction) the greater the incidence of eclampsia. 

10. 

The views of Morris give the lead to possible esaeasment 87, the 
factors he quotes as being beyond assessment. McCall et al 1 have 
dmoonstrated that in all types of toxaemia of late pregnancy, the cerebral 
vascular resistance is elevated. They have measured this resistance 

and have found that it is elevated 3&1' above no:mial in pre-eclampsia, 5~ 
in eclampsia and 6-" in hypertension with superimposed pre-eclampsia. 
Despite the increased vascular resistance, the cerebral blood tl.ow reIIBins 
normal in all types of toxaemia. Although of great theoretical interest, 

these investigations play no pert in the practical menag~nt of or 
defining of cases of imminent eclampsia. 

In attempts to give a practical guide as to which cases mey develop 
eclampsia, many electro-encepl81ogram stuiies have been llllde on eclamptic 
patients. Maltby and Rosenbauml04 were the first to attempt such a 
study and detected a cerebral dysrhythmia in 13 out of 20 1t4tients 1fi th 
eclampeia compared to 2 out of 20 controlso Gibbs and Reid bl took 
tracings trom pre-eclamptic and normal pregnant women: of the former, 

4 out of 8 showed abnormal high voltffi.e fast activity, while in the 
latter group this was absent. Jost was able to get records of 9 
eclamptic patients &iring and a:f'ter convulsions. He found that the E.E.G. 

patterns uey become normal when the blood pressure is lowered. In one of 

his cases, an B.B.G. taken three days before the onset of the convulsions 
was normal. Parvianinen et aiJ.29 reported upon two cases of severe pre-
eclampeia with marked cerebral dysrhytblnia, who showed normal B.E.G. 
patterns a few days after treatment with amnonium chloride had commenced. 

Roubillard and Villavicenciol39quoted by Kolstad 93 believe that toxaemia 
of pregnancy precipitates convulsions in pre-disposed wanen, and that 
sum a pre-disposition can be demonstrated by E.E.G. Mcintosh.112 

observed a posteclamptic cerebral ey-srhythmia in 5 of 6 patients and 
holds the opinion that persons with dysrhythmia are more prone to 
eclampaia. 

James 79 in 1955 and Kolstad93 in 1961 reviewed most of the above and 

other relevant literature on the electro-encephalogram in eclampaia end 

found that the idea that eclampsia occurs on a predisposition of an 
inherited cerebral ey-srhythnda, was generally accepted. This concept 
would mean that a definite place sxisted for the use of B.B. G. studies 



• 

11. 

in patients suffering tromsevere toxaemia of pregnancy, and that all 
those with a dysrhythmia "should be dealt with radically and promptly". 
Neither James nor Kolstad, however, could support this riew from their 
own figures. Kolstad was unable to detect a correlation between blood 
pressure elevation and E.E.G. patterns; nor between the degree of oedema, 
proteinuria or cerebral symptoms and E.E.G. tracings. In one of hi.a 
patients an B.E. G. study done 38 hours before the onset of eclamptic 
conwlsiorus was within nol'll81 limits. 

It is possible that the previous conclusions on the value of tb.e .B.E.G. 
in eclampsia were based falsely on the post-convulsive tracings which, 
if followed ~14. can revert to normal. The work of Jost, Jams, Kolstad 
and Poidevin ..U~how that the E.E.G. has no practical value in the 
selection of patients likely to develop eclampaia tran a group who are 
suffering tran severe toxaemia of pregnancy. 

Criteria for defining inin:i.nent eclempsia - Cepe Town 1960/61. 

As I was unable to find a universally accepted. standard for defining 
imminent eclampsia and accepting that E.E.G. studies would be of little 
clinical value in helping to arrive at such a standard, I decided to 
IIBke my own standards, and these follow, together with the reasons for 
their selection -

1. A blood pressure of 160/110 nm of mercury or more., am urine 
containing two plus of albumen or more, or 

2. .lither of the above two signs with symptoms of severe headache., 
visual disturbances., vomiting or epegastric pain 

Of the 100 patients in this survey, 82 fall into the :first category 
and 18 in to the second. 

Blood Pressure. 

The choice of a blood pressure of 160/110 mm of mercury or IJX>re, 
was intl.uencod by the following factors -

( i) Age. Among the non-'White population of Cape Town, particularly 
the Malaysl25and to a lesser extent the Bantu, it is custanary to 
marry at an early age. Pre-marital pregnsncies are also camnon. 
Many teenagers who in fac·t are severe cases of toxaemia, would be 
excluded from the survey if a systolic pressure of over 160 nm of' 
mercury was used as a standard. 
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On the other hand, the same racial group do not usually practise 

contraception or family planning. Grande-mul.tiperae and elderly (40 
years) pregnant patients are relatively frequently seen. A systolic 

blood pressure lower than 160 Illl1 of mercury, would have included 

many with early aigns of hypertensive vascular disease who, in fact, 

would be most unlikely to have a convulsion. 

Prom person.el m:perience-36 the statement of Korrisll7•that the 

higher the diastolic blood pressure the greater the incidence of 

eclampsia• waa accepted. The level of 110 mm of mercury as against 

100 mm of mercury was chosen as it was thought that by using the 

former figure, mildly hypertensive elderly patients whose condition 

had not truly deteriorated because of a superadded pre-eclamptic 

toxaemia, would be excluded. From a study of previous clinical 

reports any lower figure wculd have included ma:rv. eld~ly women 
suffering from relatively mild toxaemia of pregnancyi-64-169 

• 

(ii) Height of blood pressure in relation to the onset of convulsions. 

It is well known that the onset of convulsions bears a relationship to 

the actual rise in a particular patient's blood pressure and that 

therefore they may occur at a comparatively low level. This occurrence 

is most otten seen anongst yo1.mg primigr,!3dae. Nevertheless, such 

cases are the except~on and not the rulef 

In the author' a series.36 of 42 cases of eclampsia, there were 5 

patients with a blood pressure lower than 160/110 Dill of mercury when 

first seen after the onset of convulsions. Details follow: 

(a) A primigravida aged 2.3 who was seen two hours after having four 

antepertun cC11VUlsions. B.P. 155/100. Albuminuria - Solid. 

(b) A gravid.a 2, aged 19, seen one and a half hours after having 

one intrapartum caivulsion. B.P. 150/110. Albuminuria - one plus. 

(c) A primigravida, aged 22, had one antepartum convulsion one hour 

after receiving avertin tor imminent eclampsia. B.P. 130/100 

Albuminuria - 3 plus. This patient is one of the survey on imminent 

eclampsia am will be discussed nx>re fully in a subsequent chapter. 

(d) A para 4, aged 40, was seen half an hour after having one post-

partum cornul.sion; the convulsion occurred half' an hour after 
delivery. B.P. 1,50/100. Alb\Dll:inur:is - one plus 

(e) A primigraYida aged 17, was seen half an hour after having four 

postpertwn convulsions. The convulsions occurred 4 hours after 
delivery. B.P. 120/90. Albuminuria - 2 plus. 



13. 

Prior to the onset of the convulsions, all these patients suffered 

from one or more symptoms of inlDinent eclampsi4- On 'the definition I 

have given tor iumainent eclampsia, only caaea (b) am. (d) would not have 

been so cl8mitied. As both patients were admissions via the Flying 

Squad, their immediate Fe- am postconvulsion blood pressures were 

unknown, and therefore one cannot lM too dogmatic on this point. An 

additionel factor in case (b) was anamia - the hadm>globin was 5 Gros 

,er cent. 

For the reasa'lS stated above, a blood pressure of 160/110 mm of 

mercury or more, although an arbitery figure, is in my opinion the most 

satisfactory for partly defining imninent eclampsia. 

Al bumimlria • 

In selecting two plus of albumen in a clean specimen of urine as 

the minimum to suggest ililninent eclampsia, the following factors were 

oons idered, 

(i) Time. 

As a specific method of treatment was to be used on all patients in 

this survey, it 1'8S a sine qua non that an immediate diagnosis be made 

in each case. Any est:i.!IBtion of albumen ,in the urine :involving a delay 

of half an hour or more, would have involved a similar delay in the 

commencement of the avert in therapy. From the maternal and foetal 

prognostic viewpoints, such a delay in the majority of patients would 

not be justified. , 

Therefore I accepted that for practical purposes a urine examination 

giving an estimation of the amount of albwnen in a matter of minutes, · 

would be the ideal. 

(ii) Place. 

As it was expected that many patients would be seen for the first 

time in their own homes, a test for albuminuria which could be simply 

and easily performed away from a laboratory or clinic room, wea 

required. 

(iii) Quantitative or Qualitative? 

From what has been written already, it is plain that an exact 

quantitative test was not needed. A sufficient guide to severity 

would be obte ined where the test revealed the presence of albumen 
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in the urine, and et the same time gave a non-measurable quantitative 

estimate. 

For the above reasons, I elected to test all specimens of urine 
tor al1nmlen by either the boiling test, the use of aalicyl sulphonic 

acid or the use of "elbustix." A catheter specimen of urine was 
obtained for the test in the majority of cases. Occasionally with 
an apparently less severe grade of toxaemia in a co-operative patient, 

the test •s performed on a clean specimen of urine. In patients 

with any of the aforementioned symptoms of imminent eclempsia and blood 

pressures of 160/110 IIIJl of Hg or more, treatment with avertin was 
started immediately. Only llhen the risk of a convulsion occurring 
appeared less likely, was an attempt made to obtain e catheter specimen 

ot urine. 

Where albumen was detected in the urine, the amount was classified 

as follows : -

14-

(a) Trace - a portion of the teated specimen developed a slight opacity. 

{b) One plus - the whole of the tested specimen developed e moderate 

opacity. 

(c) 2 Pl.us - the whole of the tested specimen developed e deep white 
opacity. 

(d) 3 Pl.us - the whole of the teated specimen was o~que with clumping 

of perticles easily visible es smll masses. 

(e) Solid - the specimen formed a solid lump. 

Where albuminuria was present, a spun deposit of a catheter specimen 
was always examined at a later stage. In no patient in this survey was 
it thought that the albuminuria resulted in part or in toto from a 

urinary treat infection. 

(iv) .Amount of albwni.nuria in relation to the onset of convulsions. 

2 plus of alb.uninuria or more is foW¥1 in the majority of patients 
with eclampsia. In 42 cases of eclampsia.36 I found only 6 patients 
to have less iilan this amount in the first urine specimen tested a:f'ter 
the onset of the convulsions. 

(a) am (b) are oases (b) end (d) mentioned \Dlder hypertension on 
pege 12.. 



{c) 

(d) 

(e) 

(t) 

A primigravids aged 16 who had a single convulsion while regaining 
oonsciouaness :from a general anaesthetic administered for a forceps 
delivery. B. P. 190/120. Albumen - one plus. 

A primigravida aged 28 who had one intrspartum convulsion. 
B.P. 160/110. Albumen - trace. 

A primigravida aged 15 who had three intrapertum convulsions. 
B.P. 190/120. Albumen - trace. 

A primigravida aged 14 who .ilad five intrapartum convulsions. 
B.P. 170/.140. Albumen - nil one hour before the first convulsion [ 
and two plua two hours after the first convulsion. 

All these patients, including ( c), had symptoms preceeding the 
occtn"rence of the fits. 

u 

Ot the nine, cases of eclampsis which heve been detailed as bei~ 
exceptions to either the blood pressure or albuminuria levels of my 

definition of inminent ecbmpaia, 5 were in their teens and another 
three were in their twenties. It would appear important to view very 
seriously the occurrence of symptoms in primigravidae and teenagers 
suffering tran toxaemia of late pregnPncy. The results of the survey 
as will be seen in a later chapter, W1derline and re-emphasise this 
statement. 

The definitions of imminent eel.amps is given by Hamil ton et al~8 
Sutton157 and to a lesser extent Townsendt62all involve a time lag 
:for a quantitative eatin:Btion of the albuminuria to be made. As 
inminent ecl.ampsia is a state requiring emergency thera~eutic measures, 
I feel these definitions, although of prognostic value (ct Pankamss 
et a1127), are impractical :for determining the management of such 
cases. 

An albuminuria of 2 plus or more is easily estimated, is the 
minimum amount usually present in cases of eclampsia, and was therefore 
selected as being a practical guide as to the probability of convulsions 
occurring in cases of severe toxaemia. 

Symptoms. 

The importance of symptoms such as headache, visual distrubanoe, 
epigaatric pein and vaniting as a n indication of impeDiing convulsions 
in a pregnant woman, has b een previously stressed. 



By emphasising these symptoms, young primigravidee with either a 

raised blood pressure or an albuminuria of 2 plus or IOOre, would very 

correctly be included in this survey. In reviewing the exceptions 

to the blood pressure and proteinuria standards in known cases ot · 
eclampeia, I have shown that this is so. Similarly, it was expected 

that patients with hypertension and only a mild superimposed pre­

eclamptic toxaemia, would not develop any symptoms and so not be 

included as cases of iuuninent eclampeia. (It will be seen later that 

these assumptions were not entirely incorrect). 

Oliguria as a symptan was never volunteered by the patient, and 

the answers to direct questioning were as far as could be assessed, 

given so as to satisfy the questioner. In those cases of toxaemia 

who ware observed to deteriorate W'lile in hospital, a rise in blood 

pressure and/or an increase in the albuminuria, preceeded the 

diminishing urinary output. I have, therefore, not included oliguria 

as a symptom in my definition of i.nminent eclampsia, but I readily 

admit that it nearly always occurs in such cases. 

Oedema. 

It is difficult to give more than a very rough clinical quantitative 

estimation of the extent of oedeJJll in an individuel case, particularly 

when the patient is being seen for the first time. In those patients 

who attended antenatal clinics, the degree could also be assessed by 

the known first appearance of the oedell8 and by increases in body 

weight during pregnancy. 

Oedema it an early, if not the first, sign of pre-eclamptic 

toxaemi.J..30, 9,75, and was Jresent in many, but not in all, the 

patients in this series. 
' 

Oedema was judged on purely clinical growns and so the degree 

varied :f'rom observer to observer. In order to provide some sort ot 
standard, the follaaing .terms are used -

(i) Slight - pitting after finger pressure over the lower third of 

tibia. 

(ii) .lloderate - deep pitting as above end also swelling of the fingers 

and hands assessed by ring tightness and pitting over the 

meta carps ls. 

(iii) Gross - as with (ii) plus eyelid and face oedema assessed on 

appearance arxl also pitting of the anterior abdominal wall. 

The possible effect on the degree of oedema by stature, obesity, 

a pendulous abdomen or varicose veins, was considered in each case. 

16. 
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Generalised irritability. 

This sign is not often stressed by those who write about imminent 

eclampsia; yet it was not infrequently seen by me. 

Jaundice. 

Keller 82 states that jaundice occasionally occurs in imninent 

eclampsia. This must be a very rare finding. Samuelsl41 found that 

ja'W'ldice occurred in .0145 of pregnAncies • In none of the cases he 

reported upon was the jaundice due to toxaemia of pregnancy. 

Blood inyestigations • 

Similar reasons to those already stated in connection with a time 
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lag in albuminuria estimations, precluded any laboratary blood 

inYestiga},tons f"rom being of practical use in defining imminent eclampsia. 

Greenhill has stressed the inconsistency of urea and uric acid levels 

in this type of case, and only where repeated est~tions are available, 

do they have any real, al though slight, therapeutic value. 

StDIIARY, 

The Clinical State of Jimninent Eclampaia. 

A oon4ition eeen in pregnant women in which symptoms of severe 

headache, visual disturbance, vomiting or epigastric pain are associated 

with a blood pressure of 160/1.10 mm of Hg or more and an albuminuria 

of 2 plus or more. Any two of these three features appearing in one 

patient are sufficient for the diagnosis of imminent eclampsi.a to be 

made. 

Incidence of Imninent Eclamps ia. 

The varying incidences reported are mainly a result of the 

ditferS'lt standards ot definition used. Retrospective surveys culled 

f"rom hospital clinical repat"ts appear to give higher incidences than 

prospective surveys. 

0'Su1livanl26ro'W'1d the incidence of imninent eclampsi.a t,o be 6.3 

per cant of 2,062 cases of pre-eclamptic toxaemia. Kellartl2 f'ran 

Edinburgh reported only 70 cases in 7 years. The medical and 

clinical report of the Simpson :Memorial Pavilion, Royal Inti:nnary ,1.50 



Edinburgh, for the year 1960 notes 12 per cent of severe cases in 

JJ7 patients sut'f'ering f'ran pre-eclampsia. Molumphy end Gercia 115 

reported 61 cases in 2 years et the Baltimore City Hospital. 

de Solde~ott39(scotland) fotmd 352 cases among 477 with toxaemia. 

Townsendl 2(.Melbourne) made the incidence 40.1 per cent of 425 cases 

of pre-eclamptic taxaemie. The incidence for this survey, which 

lasted 17 months, was 13.6 per cent &IOOng 711 petients with toxaem:ia 

of late pregnancy. 

The Pathology of Inminent Eclampsia. 

Although for practical purposes the diagnosis of imminent eclempsia 

is always made on the clinical .findings, en understanding of the 

underlying pathology is .fundamental to the establishment of a sotmd 

concept of mPnagsnent. For years the spearhead of the therapeutic 

armamentsrium has been sedation, i.e. an attempt to depress the 

unknown trigger which sets off the convulsions. The B.E.G. findings 

alrea~ referred to in pert, support the rationale of this method; 

notwithstanding whether one believes the cerebral dysrythmia seen 

in some oeses of eclampsia to be a temporary or pernanent pienomenon. 

In Cape Town, treatment on these lines was only reasonably effective 

in presenting eclampsia as shown by the ti.gures in Table 1 (pege 2). 

However, as neither the underlying cause of severe toxaemia nor the 

resultant pathological changes therefrom were attacked sedative regimes 

could not be expected to be wholly effective. As yet the aetiology 

of pre-eclamptic toxaemia is unknown, so therapy is directed firstly 

towards correcting certain pethological changes and secondly toward!J 

depressing and/or eliminating any stiJI11lus which might provoke a 

convulsion. 

The pethology of severe toxaemia is difficult to study for a 

number of reasons. Very tn of these patients die and so few autopsy 

examinations are performed. It is thus difficult for one 100rbi4 
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ansitanist to have the opportunity of regularly examining such cases. 

Clinically many of the patients are so ill that there is rarely a 

justification for the performance of procedures such as liver and renal 

biopaies. It is unlikely that such procedures would in themselves 

jeopardize the mother's life, but they may well worsen the foetal 

prognosis by possibly precipitating a convulsion in the imther. Studies 

estimating vascular resistance in the different organa carry similar 

hazards. To perform any of' these procedures after the commencement 

of theropy, inmediately limits their value as sane of the pathological 

changes are very rapidly reversed. 



Much, therefore, of what is "known" has not been universally 

accepted. 

~teriolar vasoconstriction. 

The fundamental change in acute toxaemia of pregna~2 appears to be 

a generalised arteriolar vasoconstriction or hypertonus.- ,3,!:>,107 ,140 

This causes an increased vascular resistance but does not affect the 

blood supply to an imivid~l o.rgan until a very late stage of the 

disease in most instances. 2,10/. The abnormality is widespread and 

involves both the peripheral circulation and the circulation to vital 

organs such as the brain, the kidneys and the liver. 

The search for the cAuse or causes of toxaemia hes led many workers 

to a wssible humoral basis for the arteriolar vasoconstriction. 

Keller~2 stated that "the basic cause for the hypertension in pre­

eclamptic toxaemia is humeral in origin", but noted.6dhat the hypertenaion 

can be modified by neurogenic activity. Gardiner demonstrated that 

in the blood of toxaemia patients that"e is a pressor substance similar 

to nor-adrenaline. This substance was blocked by dibOI1i.Vline and 

therefore the latter drug was used in the treatment of five casea of 

severe pre-eclamptic toxaemia. Paters~n3-.30in presenting the 1960 
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William Blair-Bell Memorial Lecture said that "there seems general 

agreement that hormonal influence plays a considerable part in the 

aetiology, but there is no agreement whatsoever as to which endocrine 

gland far less as to which hormone is involved.• In patients suffering 

trooi pre-eclampsia or eclampsia, he found that there existed in the blood 

or urine, an antidiuretic substance which was not present in the vast 

ajority of cases of uncomplicated pregnancy. He maintains that thi.cs 

antidiuretio substance is "in fact the antidiureta-8 honnone of the 

posterior pituitary gland." Je:f'fcoate and Scott noted that in sane 

types of pregnancy toxaemia, an associated hormone disturbance is 

pt"esent, but that this is not necessarily the agent causing the toxaemia. 

They fwnd an increased gonadotrophin production in patients with 

coexistiru!: toxaemia and erythroblastosis. More recently, Hunter and 

Howard.77, 78 obserTed that decidual extracts :frooi hypertensive pregnant 

women caused contraction in an aortic strip. These extracts, if injected 

intravenously into a cat, raised the blood pressure. The effects, they 

claim, are due to a peptide formed by a decidual enzyme in hypertensive 

cases acting on the proteins of the plasma or amniotic f'luid. This 

peptide they have Ntmed "hysterotonin". By removing the decid·ual 

remnants in the immediate postpartum 1Xl8Se of hypertensive patients, a 

permanent fall in the blood pressure occurs. 
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The stud.y of arteriolar vasoco:nstriction. 

Vasoconstriction may be studied in 3 ways - (i) Direct vision -
usually of the vessels of the optic fundi and less conmonly of the 
nail-bed. ( ii) Microscopy study of tissues from toxaemic patients, and 
(iii) Blood flow measurement ·to iniividual organs and to the limbs. 
This measurement may be direct or indirect. 

(i) - Direct Visicm. 

Retinal vessels - The ,changes in the retinal vessels in the toxaemias 
of pregnancy have been studied by many workers. The more enthusiastic 
reports feel that these changes qy be of inestimable value in the 
1IBnagement of patients, while the less enthusiastic reports enenating 
mainly trom practising obstetricians, indicate that ophthalmoscopic 
findings are of little more than academic interest. 

To standardise the grades of retinopathy, the American Opb:thal.mological 
Society formulated the following classification - Wagener et a1}73 

Grade o. - Normal retinal findings. 

Grades 1 & 11 - Changes in the retinal arterioles - generalized 
narrowing, sclerosis (thickening) and focal spes.m. 
Grade 1, mild. Grade 11., more advanced changes • 

. 
Grade lll - Grades 1 and 11 plus abrupt developnent of serous aoo · 

haemorrhagic e:xtravasations into aoo under the retina. 
The serous oedema may be described as diffuse oedema 
or "cotton wool" patches. 

Grade lV - Grade 111 pl.us · papilloedema or neuroretinopathy. 

Landesuen et aJ:95 
severe pre-eclampaia. 
were). The findings 
follows -

did ophthalmoscopic examinetions upon 205 cases of 
(They do not state what the criteria for severity 
and the foetal mortality may be al.lllD8rised as 

Grade o. 
Grade 1 

retinopethy 75 cases. 1]% foetal loss. 

Grade 11 & 111 
" 
" 

80 
50 

• 155-; • .. 
" 28% • • 
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• 
Thus over 80}& ot all foetal deaths were associated with saJJe retinal 

vaacuar al teratian. They conclude that the examination of the retina 
reveals :important objective inforIIBtion concerning the toxaemias 
peculiar to pregmncy, furthers the accurate diagnosis and refines the 
management provided that peti,ents are seen from an early stage and 
followed through the pregnancy. Where the latter proviso has been 
tultilled, the dneloIJ11ent of arteriolar si;esm on reti.Ml m:arninetion 
indicates an increased possibility of foetal death and in general, 
premature terminaltion of pregnancy should be seriously considered. 

Massey and Munde11122 foWld retinal chsnges of diagnostic Yalue in 

8~ of cases of pregnancy toxaemia, but these changes were never the 
sole diagnostic factors. They write that "the pressure and degree of 
a~sm of the retinal arteries has paralleled so closely clinical evidence 
of the severity of toxaemia that we have increasingly depended on the 
examinaticn. • They em}ilasiae that retinal exarn:inations must be repeated 
and performed by •those skilled in the use of the opithaln>scope• to 

determine whether acute ftsoular ohang-ea are edvsncing, receding or 
atationary. 

Sodowaky et a1152 promoted a study to see if frequent examinations 

of the ocular t'undi in addition to other routine investigations, would 
be helptul not only in the evalWltion of the mother's condition, but 
also ot the foetal progress. The results of this inwstigation showed 

a correlation between the vascular changes in the retina and the severity 

ot the toxaemia, and also a close correlation between the retinal changes 
and the foetal mortality rate. They conclude that termination ot 
pregnancy ahould be considered in all cases of Gi-ade 11 to Grade lV 
retinopathy. Klien92 in an editorial ccmnent on this paper wrote that 
repeated tundus examinations by the same examiner in cases of mild 
toxaemia and in the more severe ones which respond to therapy •should 
prove most fruitful in reducing Jmternal and foetal canplications 
•because thl retinopathy is an aaaessment of the arteriolar spesticity 
and its oaplioationa which is equi-existent throughout the boq. • 

Pinnerty-55,.56 has made extensive studies of the optic tundi in 
cases of pregnancy toxaemia. He found that in true pre-eclamptic 
toxaemia, apart from segmental vaaospesm, the retinal vessels are 
en:tirely nonnal. In particularly severe and tul.minsting toxaemia, 
f'lame shaped haemorrhages and cotton wool exudates may occur and are 
a grave sign. Though the vessels theIIBelves are norrnel the retina 
has a wet, glistening appearance - the retinal "sheen". This sheen 
is more pronounced in severe toxaemia and decreases promptly follow:ing 
diuretic therapy. It probe.bl~, represents a superficial retinal oedenm. 

· J'innerty considers that the developnent of the retinal sheen 
necessitates prompt treatment. This sheen is not seen in hypertensive 
vascular disease complicating pregnancy. 
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In the second piper, Finnerty and his assooiate-55 appear to have 

revised his initial views concerning the retinal arteries. In toxaemia 

they describe the arteries as having more oonunonly a generalised 

reduction in calibre rather than segmental spasm as Finnerty had 

previously reported. 

Finnerty me intains that an ophthalmoscopic examination and a complete 

urinanalysis allow a prompt differentiation of the various toxaemic 

states. He produces a table !iihowing how the differentiation is made. 

The retinal sheen which as tar as I can determine has only been reported 

by Finnerty and his co-workers, 'is an important differentiating feature. 

Salernol.l+Oreported thst in toxaemic patients with apparently low 

blood pressures, marked vasospasm could be present. The vasof~sm 
shows as retinal arteriolar ccnstriotion. Pollak and Nettles 
detected &plam of the retinal arterioles in 27 out of 35 oases of true 

pre-eclampsia, but in only 2 out of 10 cases of hypertensive vascular 

disease. They consider retinel arteriolar spasm to be a valuable 

diagnoatic sign. 

SUMMARY: Direct vision of the retinel vessels has revealed that 

in pre-eclamptic toxaemia arteriolar narrowing is often present. Early 

retinal oedema is probably also present. These changes, including the 

arteriolar narrowing, are reversibl.e55 and therefore the latter is 

undoubtedly a reflection of vaaospeam. The retinel changes of hyper­

tensive vascular disease in pregnancy are similar to the changes in the 

non pregnent and are not canpletely reversible • 

.An isolated ophthalmosoopic examination in an emergency admission, 

particularly if done by an unpractised examiner, is of little clinical 
value. · 

Vessels of the nail bed- - The vessels in the nail bed have been 
directly studied in cases of severe pregnancy toxaem1a.107 The 
elongation of and the ieohaemia of the capillary loops which OCC'I.U"S, is 

thought to be due to spasm of the terminal arterioles. 

(ii) - Mi.crosco:py Sttdy of Tissues. 

Until the advent of biopsy techniques for investigating renal and 

hepatic disease, histological exs~inations of these organs in cases of 

toxaemia of pregnancy had been almost entirely confined to autopsy 

specimens. Such examinations could give only a limited view of the 

pathology as the progression and regression of any abnormalities that 

were detected could not be studied. 
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Kidney - Shoehan1468 found that 50)6 of neternal deaths in toxaemia 
were due to obstetric or incidental conditions., ~ due to true 
convulsive eclampaia., 1~ due to toxaemic collapse, ~ due to toxaemic 
coma and ~ due to primary cerebral harmorrhage. He states that the 
characteristic changes in the kidney of eclampaia., viz. enlarged and 
swollen glaneruli are also present in toxaemic collapse am in toxaemic 
coma., except that in the latter condition cortical petechiae are usually 
absent. In eclampsia., certainly, these changes are transitory and 
the IDBjority are healed within a week if the patient survives the actusl 
ecl.ampsia. 

Pollak and Nettlesl33obtained. specimens for histological examinations 
from renal biopsies. In pre-eclamptic toxaemia they noted the following 
ohanges:-

(a) Glomeruli were enl.srged and swollen. 

(b) Capillary walls were widened due to oedema of the endothelial and 
epithelial cells. 

(c) In se,,ere cases (criteria of severity were not mentioned) the whole 
glomerular tuft appeared to be vacuolated. 

( d) In sane of the severe cases there was thickening of the cepillary 
l:esement membrane. 

(e) I.schaem:l.a of the tu:f't was a merked feature • . 

(f) Oedema of the walls of small arteries and arterioles was present. 

In hypertensive vascul.Br disease in pregnancy they observed sclerosis 
of the small arteries and arterioles. The glomeruli were nol.1Il81. 

In primary renal disease in pregnancy they noted variable pictures 
with s:imilar criteria as for the non-pregnant case of rensl disease. 

Pollak am Nettles found a correlation between the histologically 
severe renal lesions and the severe pre-eclampsia and eclampsia states. 
In the milder casea the lesions were reversible., but serial bioptaiea of 
the more severe renal lesions suggested that maey of these patients 
dnelop permanent vascular and glomerular daDBge. 

Dieckmann 47 and his co-workers also studied renal biopsies in the 
toxaemias of pregnancy. Renal lesions were found to occur in aey 
variety of pregnancy toxaemia., but are more constantly present in 
primigravidae with a diagnosis of pre-eclampsia. They did not fini 



tind histological stu~ of kidney structure helpful in differentiating 
the various types of toxaemia, nor that glomerular lesions persisted to 
be responsible far permanent kidney ~ge. l}lanerular changes were 
classitied as follows:-

Severe - marked reduction in OBpillery lumina associated with 
thickening of the basment msnbrane and large 8IOOunts of fibrillar 
I1Bterial in the cytoplasm. 

Moderate - similar chenges but with slightly less reduction in 
the capillary l1.111ina. 

Mild - the basement membrane is only slightly thickened and very 
. ff!IW tibrila are present in the cytoplasm. 

They make no mention of any parallel between the severity of the 
reml lesions and the severity of the toxamnio condition. 

Li~er - Sheehanl45,146,l~s made extensive studies of the livers 
in postmortem specimana obtained trcm eclampsia and severe toxaemia 
cases. He observed that periportal necrosis was present in about 7~ of 
patients who die of eclampsia in the first 24 to 48 hours af'ter the onset 
of oonTU.lsions. In~ of these "early" deaths the lesion extends to 

. involve about the entire liver in a diffuse haemorrhagic process. The 
convulsions themselves do not precipitate these changes as they have been 
found at postmortem ex:allii.nstion in cases of severe toxaemia who have died 
with011t having cawulsions - the so-called "eclampsia sine eclampsia" 
ayndrome.4.3,144,155,136,90 Sheehan believes that the hepatio 
lesions are due to a predominantly vascular derangemmt and not due to 
a toxin, and therefore csn be and are found in the absence of fits. 

Antis am his associates2 reported upon the liver oha~es detected 
by clinical, biochemical and pathological examination in (i) 1.5 patients 
aufferi~ from eola:npsia, (ii) 16 patients suffering 1":rom pre-eclampsia, 
and (iii) 10 apparently nonnal pregnsnt women. The histopethologicel 
ex.minations were ID:lde upon specimens obtained by liver biopsy. They 
concluded that there is no constant histopathological picture of the liver 
associated with pre-eclampsia or eclampsia. In only 5 of the 31 patients 
suffering from either eclampsia or pre-eclampsia were sev~e changes 
detected in the liver. Relevant to this my be Kellar' s t5.3 observation 
that in liver biopsy tram non-fatal cases it is often difficult to find 
a lesion. 

Greenhill 67 agrees with Sheehan that the characteristic lesions of 
periportal haemorrhage and necrosis may be numerous or ff!IW and focal 



or diffuse. It is not difficult, therefore, to understand why a 
classical histopethological picture of the pre-eclamptic liver has not 
been consistently found in specimens obtained by needle biopsy. 

Pl.scents - M.araial05 pertormed colposcopio and histological 
examinations of m:>re than 800 placentae. He detected varying mild 
to severe changes in sane of the spiral arterioles. His study included 
25 cases from this survey. These 25 cases as a group had the most severe 
spiral arteriolar changes of any group of patients throughout his survey, 
including the group of eclamptic patients. He postulates that arteriolar 
spasm may be a factor producing these changes. 

N.B. The spinal arterioles of the decidual plate do not have any muscle 
in the vessel wall and therefore cannot themselves go into spasm. The 
arteriolar spasm referred to occurs in the uterine wall proximal to the 
spinal arterioles. 

(iii) - mood Fl.ow Measurements. 

Blood now measurements to imividual organs and in the limbs offer 
a further method for the assessment of arteriolar SP1Sm. The 
inaccessability of organs such as the liver and kidneys, severely restricts 
the scope of these investigations. 

:McCall and his co-workers 107-lll have made n\.DDl9rous studies of 
the cerebral blood flow and cerebral oxygen met~bolism. in cases of 
pregnancy toxaemia, and have assessed through these m,thoda the effects 
of some forms of treatment. Their results can be SWIID8rised as follows:-

Cerebral blood flow is not effected by pregnancy toxaemia. 

Cerebral oxygen metabolism is unaltered in non-convulsive toxaemia,· 
but is significantly depressed during the coma of eclampsia. 

Cerebral vaseular resistance is significantly raised :in both 
convulsive and non-convulsive toxaemia. 

Apreaoline and unit.ensin (veratrwn alkaloids), apresoline alone., 
veratrwn viride alone and papaverine hydrochloride all caused a 
significant decrease in the cerebral vascular resistance. Apresoline 
and papaverine hydrochloride also caused an increased cerebral blood 
flow and an increased oxygen utilization by the brain. Heavy sedation 
(especially intravenous barbiturates) depresses the oxygen metabolism of 
the brain by a bout the same amount as does eclampsia itself. Because 

• 



of the exper:imental am clinical results he has obtained, MdJall 
advocates the use of hypotensive drugs to counteract the arteriolar 
spasm present in cases of severe toxaemia. 

26. 

I have been unable to find any reports of a s:imilar kind concerning 
the renal and hepatic blood flow in pregnancy toxaemia. In other :-gull 
te ~~1 haemodynamics and function have been extensively studiedl J,.>8 , 48 ,158 , 

, 2 , and can be stated as follows:-

The glomerular filtration rate is reduced. This occurs on the 
basis of a reversible oonatriction of the af:fervent gl.omerular arterioles, 
particularly in eclampsis and severe pre-eclampsia. 

The fien&l 1>lasma flow is reduced in 50;6 or more of toxa~c 
patients.- 2,Jts ,'48 Others have been unable to confirm this. l .3,158 

The filtration traction is no?'lllll or slightly reduced and this again 
suggests the possibility of afferent arteriolar constriction. 

The blood t'low through the liver in pre-eclampsia is ~«; same as in 
normal pregnancy or even sanetimes increased. (Kellar 1950 ) 

Browne and Veall (1953) 2.3 attempted atter injection of radio-active 
sodium into the placenta to observe clearance rates and so indirectly the 
placental blood tlow. Although not definite~ their results suggest a 
decreased placental blood now. Morris et a~18 assessed clearance 
rates of radioactive sodium from the uterine •11 and found a prolonged 
time in cases of s8Vere pre-eclampsia as compared to normals for the 
radioactivity to be reduced to half. 

Burt25 observed the peripheral circulation in pregnancy and used the 
forearm at rest for her investiga.tions. A greater increase in forearm 
blood fl.ow was found in norml pregnant patients as compared with 
non-pregnant subjects and a greater increa.se was found in pregnant 

,patients with pre-eclamptic toxaemia or with hypertension in whom the 
average resting forearm blood now was twice that of the control group. 

SUJ«ARY: The avail.able evidence suggests that the hypertension of 
pregnancy toxaemia is due to a generaliaed arteriolar spasm resulting 
in an increased peripheral resistance. This latter ney vary in degree 
f"rom organ to organ~.but if present in any one organ will also be present 
in others. Kellar 04 succintly put it as follows - "the hypertension 
ot pre-eclampsia has probably a basic humeral background. The nature 
of the humaral agent is at present entirely tmlmown. Superimposed on 
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the humoral mechanism is a neurogenic agency, the axtent of which will 
nry trcm case to case. The two mechanisms are not mutually exclusive." 
Since the above was written the humeral barrier app'ris to have been partially breeched by the 110rk of Hunter and Howard '78 to which 
reference has already been made. 

The Treatment of Imminent Eclamps ia. 

As with ao much in obstetrics, preventitive treatment is the ideal tor 1uw1uent eclampsia. The work of Hamlin b9 and Hughes 75 in 
Sydney has shown that the incidence of severe toxaemia and ecl&mpsia can be considerably reduced by careful antenatal care in which special 
attention is paid to weight increases and relative increases of the 
blood pressure. These workers emphasise that the rules of attendance 
at antenatal clinics should be governed by only one tact or, viz: "as 
·often as the condition of an individual petient warrants it." Hughes gives in regard to the blood pressure the follow mg standards :for ante­
natal care -

(i) 

(ii) 

(111) 

(iv) 

A rise of 5 11111 of mercury in the diastolic pressure means that 
the patient must be observed within 7 days after the 20th week 
of pregnancy. 

It the diastolic pressure has again risen the patient must be 
examined within 2-3 days or admitted to hospital if any other 
sign of toxaemia has developed. 

It weight increase is associated with a relative rise in the 
diastolic pressure irrespective of successful weight control, 
the petient must be examined. weekly. 

Albumen in a catheter specimen of urine indicates immediate 
admission to hospital. 

Eastman51 in an editorial camnent upon these two pepers wrote:­•the attention which this group is giving to the eerliest incipient signa of pre-eclamptic toxaemia - pre-hypertensive pre-eclampsia 
as they cal,.l the condition - impresses me as one of the tew really 
practical developnents in the toxaemia a in the last decade.• Browne 21 haa also stressed the importance of the early diagnosis and treatment 
of raised blood pressure and oed.eDB in preventing eclampsia and severe 
to:xaemia. There are probably no antenatal clinics in the world where 
this preventitive aspect of obstetrics is not adhered to in principle. Untortunately in practice the standard of care often falls short of the basic requirements. 



Once the state of inminent eclempsia has developed, the first 
essential is the prevention of convulsions and the second is to 
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acllieve delivery of a living infant. Otten the two objectives are 
opposed to each other, as for example when the severity of the maternal 
condition does not allow any delay in the hope of achieving a m:>re 
mature foetus. Esstman52 has stated the position vtrry concisely -
"Wear~ still in grievous need, nevertheless, of sane agent, or 
combination of agents which will so arrest the signs and symptoms of 
pre-eclamptic toxaemia as to JIBke poss :il>le the carrying of severe pre­
eclamptics not tor a tew days but for a month or two-------
This long term oov«rage is really the great need in the therapy of pre­
eolampaia." 

The method.a which have been described for the prevention of 
convulsions in these cases are numerous and varied, but tundilmentally 
are either sedative or hypotensive or a combination of both. Sedative 
regimes have been used tor many years and closely follow the principles 
Strogonoft lai~ down for the DBnagement of eclampsia. The Yount 
Sinae Hospital 7 use 4 to 6 hC11.1rly injections of mor}iline and magnesium 
sulphate and claim that convulsive episodes are rare on this regime. 
At the Peninsula Maternity Hospital until 1960 • four hourly cycle of 
treatment with pareldehyde, sodiwn amytal and morphine l'l8S standard. 
More recently the trend has been to implicate directly the hypertension 
as a cause for the convulsions. Drugs that lower the blood pressure -
which !ssali 4 feels should be reduced by 20},6 to 2" fran the...,i.JAi~1{; 
control - have be-m, widel! used in cases of :inminent ecl.ampei.aJ, 0

• , o, 
111,115,117,12.3,1)7 ,157 ,I 2 All these reports emphasise the 
effectiveness of hypotensive agents in .preventing convulsions and in 
:improving the foetal prognosis. In sane cases the initial treatment 
returned the patient from a state of severe toxaemia to one of mild 
toxaemia, thereby allowing the ~r.egnancy to continue uninterrupted for 
a fsw more weeks. Bryce-Smith 79 aDK>ngst others, has through conduction 
analgesia produced a controlled fall in the blood pressure. The 
combined use of sedation and hypotension has many protegonists and HJOngst 
those -whose work was quoted under hypotensive drugs are sane who include 
reduced doses of sedative in their therapeutic regimes. Avertin 
although basically a sedative, has the caplcity of producing a temporary 
fall in blood pressure and has fi~...favour amongst sane clinicians 
tor use in severe toxaemia-39,40, ,58,27 

Another school of treatment advocates itmnediate termination of 
pregnancy in these patients. They DBintain that the pregnancy is the 
cause oft he toxaemia ar¥i that logically the pregnancy must be removed 
before the risk of convulsions occurring oan be elimi?Mlted. In the 
interim between diagnosis and delivery, sedation is usually given 
although in smaller doses than those used by the proposers of sedation 
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as a primary f'orm of' treatment. There is little doubt aJOOng those 
who haTe written about imminent eclampsia that pregnancy should be 
terminated, but the qjority feel that the neternal state must be 
woll controlled before this is undertaken. Jll:cept in a small minority 
of oases, termination is never delayed tor more than a f'ew days. 

GreQ.ter c;aotrQVfltSY exists ss to llhether labour soould be 
inducea.ts2,162,)9,ts,.J(J,1.72 or immediate caesarean section performeg 
especially if the period of gestation is less than 35 weeks~l,57, ~ 
On the whole induction of labour and vaginal delivery ia preferred 
to caesarean section as it offers a better prognosis to the foetus. 
Huber 73 has shown that the preneture infant has less chance of 
survival following caesarean section than following vaginal delivery, 
and Donald49 states that hyaline membran~ disease is much colllOOner in 
premature infants born by caesarean section. Varga and Fieldsl/2 
recommend vaginal delivery for maternal rather than foetal indications. 

In regard to treatment, I ~eel tho following factors must be 
considered -

1. The nejority of patients are non-booked. The risk of oonvulsions 
occurring is increased if such patients are. transported to hospital 
before receiving treatment. 

2. The hypertension ia a reflection of the underlying arteriolar 
constriction which in turn is due chiefly to hwnoral, but also 
neurogenic, factors, 

3. A cerebral dysrhythmia may be present. 

4e Preimturity is a :factor in the mjority of perinatal deaths. 

The requisites are therefore 

1. A system that will prevent convulsions and whicl1 is safe to use 
in domiciliary work by an Obstetric Flying Squad. 

2. A hypotensive agent that will effectively reduce arteriolar 
·constriction and so lower the blood pre :,;sure. 

3• A sedative that will reduce the impact of stimuli to the cerebrum 
where a dysrhythmia may be present • 

4. An agent or agents which will reverse the toxaemic process to an 
extent justifying prolongation of pregnancy in order to obtain a 
more meture infant. 
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TRIBRO:t.K>-RTHYL ALCOHOL. 

Tribromo-ethyl alcohol is more cOJTJ'.OOnly known by the trad• names 
of Avertin or Bromethol, the former being uaed more frequently. For 
this reason Avertin will be tho term used throughout this commentary. 

JO. 

Avertin was first synthesized by lfillstatter in 1923 and was employed 
clinically first by Butzengeiger 26 in 1926. The first series of oases 
anaesthetised outside of Germany were reco.rded in a publication by Morrinll6 
in 1929. ln South Atricsn Modi.cal Litarature, Hochschild 71 :in 1931 was 
the ti.rat to report on the results of AYertin anaesthesia. In his pe.per 
he stated that "in the practice of obstetrics avertin is a useful 
accessory. In this case a sneller dosage is employed, namely 0.06 Gms 
per kilo of body weight and is usually administered towards the end of 
the first stage of labour. It replaces efficiently the use of twilight 
sleep, whilst having the added advantage of being safer and less toxic. 
It does not retard the u-';erine oontraationa, nor has it any effeat on the 
cilild.• .Apart from what has been quoted above, aJ¥i a recent publication 
by Cra1g36 detailing the value of avert in in the management of eolampsia, 
there hes been no other reference to the uso....9:1" e1v~tin_jn obstetrics in 
South Atrioan Medical Literature:-54,l74 ,34, l/l,143,l21,l7ti Discusaing 
drugs that pess across the placenta Sepeika 142mentions avertin and a.dda 
that as depr-ession of the foetal respiration sanetimes occurs, avertin 
is not advised in obstetrics. 

In 1947 Dewar end Morria40 reported a series of ecl.Bmptic patients 
mansged by means of avertin. In an exhaustive search of the literature 
they were unable to fin:i previous publication of a series of cases 
sutficiently large to warrant the drawing of statistically significant 
conclusions. Most of the eleven references to avertin used in eclampsia 
they were able to trace quoted •descriptions of comparatively few cases 
with favourable results, without any attempts to produce comprehensive 
surveys ot tl_l Q,~es treated in the clinics concerned." Subsequent 
papers 27 ,.3 ,58,l .';) on the same subject have confirmed both the satety 
and ef'f'icacy of this form of treetm-m.t ~d hav,e stressed its value for 
domiciliary use by the Flying Squa~l:1,2/ ,99,3b 

Mention has been made by Dewar and :Morris:° KellarP2 Campbell and 
Burtonf7 Frn 58 and de Soldenho:f'f' 39 about the place of avert in in the 
management of imminent eolampsia. I have, however, been unable to 
find any published series of results of such treatment suf'fioient in 
number to justify critical analysis. 



Chemistry. 

, .Avertin was available first as a crystalline substance soluble 
in water. Prior to administration it was necessary to dissolve the 
crystals and this was often time-consuming. .Avertin is now supplied 
in a stock solution containing 100 G. of tribromoethyl-elcohol and 
50 G. of &JI\Y'lene hydrate per 100 ml. This letter solution readily 
mixes with water. 

CBr3• CH
2
0H 

(CH;)2. C(OH)Czts 

Tribromoethanol 

Al!'1'lene hydrate. 

It is volatile and inflammable but not explosive and so should be 
kept tightly stoppered end not exposed to an open flame. At temperatures 
above 40° Centigrade, avertin breaks down into hyahrobromic acid end 
dibromaceteldehyde. The n-ein product of its metabolism is tribromoethyl­
gluouronic acid (urobromalic acid) :first described by Endah in 1924. 
Uroor<mllic acid is the Ili3in excretary product in men).75,64,94,153 
The br.OJp;j,nQ. r0'.11\;i.ns in the organic molecule and is not excreted es the 
ion~75,o4,~4 ,.1,) Sollman15~ntions, however, that a case of bromide 
rash ha.s been reported. 

Dosage and Dispensing. 

The basal anaesthesia dose is 0.1 ml.. of the stock solution per kg 
of body weight. In order to achieve deeper anaesthesia, doses of' up to 
0.125 ml per kg11 and occasionslly es high as 0.15 ml per kg have been 
given. In order to achieve a state of "twilight sleep• 0.075 ml per 
kg is administer ed. 

The dose for use in eclampsia 4{) and throughout this series falls 
between the basal anaesthesia and twilight sleep dDses and is 0.09 ml 
per kg. 

The avertin is mixed as a 2. ~ solution in ordinary tap water at a 
temperature of 104<>F (40oC) or slightly less. In order to simplify 
dispensing it ~a been :frund ccnvenient to keep a chart available with 
the equipment) (Table 111, page .32). 



Weight of patient 
(lb.) 

112 
126 
ll,O 

15lt-
168 
182 
196 
210 or more 

TABLI 111. 

Amount of a-Yertin 
(ml.) 

4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
a.o 

Amomt of water 
(ml.) 

172 
194 
220 
240 
260 
200 
JOO 
320 

32 • . 

From the above a simple calculation will show that the dosage is 
approximately 0.09 ml. • . averlin per kg. ~ weight made up into a 2.~ 
solution. Where the patient's weight is unknown, a rough estate is 
made and the dose administered accordingly, or al ter:natively the dose 
tor a lltO lb wcman may be given. Accuracy is not essential. It an 
obstetric case is seen who hes previously received a sedative, the 
calculated dose is only altered if the patient is (i) an unusually 
S11Bll peracn, or (ii) deeply sedated. In the former circumstances a 
smaller dose is administered, llhile in the latter 3-4 hours are allowed 
to al.apse before aTertin is given, unless restlessness suggesting 

, imminent eolampsia occurs ti.rat, in llhich case a routine dose 1a 
administered inmediately. 

Prior to administration, 5 ml. of the dispensed solution are tested 
with 2 drops of 1:1000 Congo-red solution. The solution sb>uld remain 
red - if it turns purple or blue it is discarded.. A purple or blue 
discol.ouration develops at a pH below 5 and indicates that a breakdown 
into hydrobromic acid and dibromacetaldehyde bas occurred. These 
substances are extremely irritant to the rectal mucosa. Excessive 
heat or exposure to light can cause this breakdown. 

A potential disadvantage 14 often overemphasised, particularly in 
obstetric caaes, is the time consuming preparation of the solution. 
To a-Yoid any del.sys the equipnent used at the Peninsula Mat~ity 
Hospital has been specifically assembled to be time-saving)b The 
•ayertin set" contains all the necessary apparatus tor dispensing and 
administration in a padded box of Dny compartments. A selection of 
iremeasured doses is available. When the Flying Squad is s\lJIJIOned a 
thermos t'lask is filled with water at a temperature of 104,°F. Thus 



within 2 or 3 minutes of arrival at a patient' a home, administration of 
avertin is practical. 

Administration (Obstetric oases). 

A medium sized bladder catheter, attached by rubber tubing to a well 
titting tunn91, is lubricated, tilled with the solution to expel all air 
and then pessed 4-6 inches up the rectum. The shorter insertion is 
used in patients not in labour while the longer insertion is necessary 
when the presmting foetal part is low down in the pelvis. By means 
of finger or clamp compression ot the tubing, the solution is rwi slowly 
into the rectum over a period ot 3-5 minutes. The insert ion of the 
catheter and the instillation of the f'luid cause very little discomfort 
to the patient and are easily performed with the patient in the left 
lateral or dorsal poai tion. 

Repeat doses are indicated by a lessening of the sedstive effect and 
a rise in the blood pressure. A s_econd dose is never given until 2 
hours have elapsed trcm the first, nor a third witil 4 hours have elapsed 
trom the seccnd. 

The possibility of the solution causing rectal necrosis has alree~ 
been mentioned. Andersen 1 writes ta:it "rectal necrosis a not wicommon 
oanplication in the early history of the drug's employment, has not been 
encountered since the concentration of the solution has been reduced, the 
heat of the solution kept near body' temperature and the drug tested routinely 
for tree hydrobromic acid.• Certainly all tb>se who have used avertin 
in ihe mmagement of eclamps~ have se~ no evidence of rectal irritation. 
lladdox}-02 Shipway}.47 Wooa}7 Balsam am. Coghlan.32 ,11 specifically 
note the complete absence of bowel symptoms. Sollman]-SJ however, states 
that tenesmus and blood stools sufficient to be mentioned occur in l% of 
clinical anaesthetics; about a fourth of these are fairly severe. 

Lundy 100 has reported on a single intravenous administration of 
avertin. Anaesthesia appeared quickly and also disappeared within a 
mtter of minutes. 

Absorption, Detoxication and Excretion. 

Avert in is rapidly absorbed by the rectal mucosa; average figures 64 
are that ~ is absorbed within 10 minutes, 7:f./o within 20 minutes, 8~ 
within 25 minutes and 90-9~ within 2 hours. The individual variations 
in response to evertin depend more on the rapidity of absorption than 
on the final amount absorbed. These var:istions constitute for many a 
definite disadvantage end contraindication99 to the use of avertin. 
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Detoxication occurs in the liver by conjugation with glucuronic 
acid. 

34. 

Excretion, which is rapid, is via the kidneys. Excretion legs 
only slightly behind the rate ot absorption and 9~ is excreted in the 
f'irst 2 hours. 

Tissue concentration is DBXimlll after 20-JO minutes and decreases 
in the order liver, heart, l:rein, kidneys, lungs, spleen em blood. 
(Soll.man 15~uoting Fischar and Huppi,lrm, 1934). 

Indications. 

The withdrawal of avartin f'ran the British Pharmacopoeia in 1958 
implies that in present day therapeutica no indication tor its use exists. 
Certainly there is no pl.ace tor using evertin in general an11esthesia, 
obstetric analgesia, the mnagement of tetanus am the management of 
ureteric calculi in all of which oondit ions avertin has been used. Avert in 
used as a beaal anaesthetic may occasionally be justified. 

The success of avartin in the management of eclampsia, especially in 
dCllli.ciliary initial treatment, appears to justify its use under these 
conditions. 

Contraindications. 

Even in the early 19.30s when avet"tin 111s a favoured anaesthetic 
agent, there existed a fo:nnidable list of contraindications including 
toxaemia, sepsis, acidosis, shock, dehydration, hepatic or renal disease, 
chronic pulmonary disease, hypothyroidism, colitis, diabetes, neoplastic 
disease, old age hypertension and hypotension. 

Williamsl75th:inks the high toxcity is probably due to rapid 
reaction with sulibydryl groups or enzymes. 

Great emphasis has been laid on the :fact that avertin should at all 
costs be avoided whet"e there is renal or hepatic disease. Thus eclampsia 
and imninent eclampsia are certainly theoretical em possibly practical 
contraindications to the use of avertin. This point will be fully 
elaborated in a later section. 



!ctions of .Avertin. 

The site ot action for avertin has not been exactly determined. 
Sollman 153 quotes Cushing as saying it acts by depressing the 
diencephalon, but also quotes Chauchard and Monod as saying that 
the depreasiv& effect extends also to the cerebral cortex. A definite 
depressive action on the heart and vasanotor centre occurs aoi there is 
also a direct action on the blood vessels. 

The clinical effects include the following -

( i) - Loss of corusciousness. 

Dewar and Morris 40 noted that in eclamptic patients loss of 
conscio,1JSness occurred within 20 minutes. Beckman, 9 Goodman and 
Gilman b4 and Parsons 12~ive an approximately similar time. Personal 
experience 36with eclamptic patients showed that loss of consciousness 
usually occurred. 5-8 rinutea atter the camnencement of the administration. 
Lawrence and Mouton{ Balsam, Hughes74 Young)-n Bernhe:im et a113 
Shipway}-47Benthinl andKennedy88have all f~ that consciousness is 
lost in a ffl'lf minutes. Bollinger end Maddox 17 exper:imenting with dogs, 
observed that loss of consciousness occurred in 2 minutes. 

The maximal effect on the state of' consciousness is observed after 
20-30 minutes 64,94,9,177,147,llwhen the concentration of avertin in the 
blood is about 6-10 mgm %• The corneal reflex is lost relatively early 
on and so is no indication of the depth o:f consciousness. The eyeballs 
are fixed and the pupil althowm BDBll. reacts to light. Consciousness 
is regained in :t'ran 1~3 hO\ll'S 0 4,9,147,121,33,15 at which ti.me the 
conoentration of avertin in the blood hss fallen to below 3 mgms.%. 64 
Return of consciousness is usually followed by a long sleep which may 
la-9 5._0J" ..BIAAY

7
f"_urs. Complete amnesia exists for the entire period.40,64 

l ,l.),lZl:5,.1 Neither induction nor recavfSry are associated with 
coughing or vomiting. 

Featherstone 54 quoting Wall claims that the duration of 1,ction 
eppeara increased if avertin is dissolved in milk. Coghlan )1 
maintained that the sedative effect could be prolonged tor ~6 hours 
if the administration of avertin was preceded by the giving of nembutal 
gr. 3. • 
(ii) - Effect on the circulation. 

l!_lood pressure - a fall in the blood pressure invariably occurs 
when avfSrtin is used, whether for anaesthesia or obstetric analgesia. 
This hypotenaive effect results from the direct action of the drug 
upon the vasomotor centre., heart and blood vessels. 
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Dewar and MorriJ.O and Frew 58 noted sharp and welcome fa\1j in the 
blood pressures of eclamptic patients. Campbell and Burton in their 
aeries of eclJlmptics recorded the fell in systolic pressure as being 
up to 50 Dill of mercury. Craig 36 emphasised that irrespective of the 
initial blood pressure in cases of eclamps.i.s, a fall to below 140/100 nm 
of mercury in the first hour was recorded in 8~ of patients. 

Beclanan-9 states that avert in lowers the blood pressure by 15 to 40 mm 
of mercury and that this e:f'f ect begins in a few minutes and lasts us1.U3lly 
tor no longer t ban 15 minutes. These levels and ti.tjles, with slimt 
variations, are also mentioned by Goodman and Gilmanb4 Coghlan32' 
who writes •r have not recorded a drop of more than 15 mm of merguryW in 
a aeries of 175 cases l~cluding 36 obstetrical patients, Balsam, 
Blomfie!d and Shi~y, Shi~ay, 148 Ber&_einl et al 1.3 in 6~ of cases 1 

3 Wood,17 Connell, 3 Harnung,1§() Norton, Taylor and Hunt, 59 Gorham, 1 
Parsonsl28;~ Rag:insky et al. It is perhaps significant that not 
one ot the above references indicates whEn or how often the blood presS\U'e 
was recorded. 

Benthinll published one of the earliest clinical reports about the 
effects of aTertin anaesthesia. His fimings as regards the blood 
pressure were as follows 

.A. rise - one case. 
A 10-20 mm of mercury fall - 2~ 
A 30-40 mm of mercury fall - 2~ 
A 60-lOOnm of mercury tall - 19 cases 
A 135-150 mm of mercury tall - 2 cases 

Mani others, including Jan.Ja Young, 177Morrin, 116:r.,iewellyn Jonea,99 
Kenneif8 and Craig.36 have observed in a relatively high percentage of 
cases .considerable falls in both the systolic end diastolic blood 
pressures. Despite these large falls in blood pressure, only Llewellyn­
Jones and Morrin have reported in all three cases who required special 
reauscitative measures. MadonlO~ routinely administered by intra­
muscular injection ephedrine grs.;i to oounter any possible hypotension; 
othersll6,b4,1J,159 have noted that ephedrine rapidly corrects hypotension 
occurring a:f'ter avertin administration. 

I have faun no report stating that the hyp:>tensive e:f:fect of avertin 
is a real danger. Youngl77wrote that "we are coming to regard the tall 
in blood pressure with increasing equanimity." 

The tall in blood pressure commences within 10 minutes of the 
administration of avartin and is nsx:imal about 10-15 minutes later. 



Thereafter there is a rapid rise to the previous level. Personal 
study36 of avert in used in cases of eclampsia indicated that the blood 
pressure seldom returned to its initial level and that the hypotensive 
effects commonly lasted for 2-3 hours. 

The fall in ~stolic pressure is usUEllly more tten the fall in 
diastolic pressure. 

Heart - Avertin has a direct action on the heart which is so slight 
that aiinical ar eleCtlj'i_9.8rdiographic examinstions usually reveal no 
change 4,153 ,17 Meyler itatea that ventricular fibrillation and 
bradycardia mey occur. 

Pulse - A slight rise in the E_ulse rate is the only change, if @.l!Y, 
that occurs with Avertinfi,13,176,53,147,72,11,65,128 y0 ungl77 
noted an association between the pulse rate end the fall in systolic 
blood pressure. Benth1nll observed occasional marked increases in the 
pulse rate and cited as an example a rise tram 00 to 160 • 

• 
(iii) - Effects on the Respiratory System. 

Edwards 53 writes that avertin has no effect on the respiratory 
system. · On the other hand, Beckman9 states that respiratory failure 
leading to immediate death can occur. · 

Respiratory depression bears a direct relationship to the dose of 
avertin administered.. and is rarely seen \llhere avertin is used as either 
a basal anaesthetic 64,16 ,11, 72,12'4 or for obstetric analgesia 72 
or in cases of eclampsia. 27 ,36 When avertin 11as f:irst available, 
attempts to achieve prolonged or deep anaesthesia with large doese often 
caused severe respiratory depression. The depressia:i ws accentuated 
in those patients to whan both avertin and morphine were administeredFl,]5.3,128 
The administraticn of ~f:gifon dioxide brings quick relief in cases of 
respiratory depression. ' 

Minute ventilation and oxygen consumption are reduced.64 

Relaxation of both the jaw and pharyngeal muscles causing s.tridor 
and cyanosis camnonly follows the use of avertin. To prevent the 
latter ~l~•\i.o~,_,t ffi.t~ or rubber airway should be inserted in 
all cases. 4, fl+, .J' · 1 ' ' 

Llewellyn -Jones 99 observed that much mucus accumulated in the 
}ilarynx. 
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Young,l77Balsam,6 and ~eller 121 stete tl'st postoperative pulmonary 
complications are minimal. This in part is accounted for by the fact 
that the cough ref'lex is ofy slightly duninished and that the laryngeal 
reflex is not abolished.14 

(iv) - Action on the liver. 

Used in basal anaesthesia doses, avertin rarely has a serious effect 
on a normal liver but may cause further damage in a previously diseased 
liver. Van Zyl1 71 made a particular study of the effects of avertin 
when used in the presence of hepatic disease. He concluded that 
(a) the surgeon need not fear if the liver is normal; (b) the danger 
in a case of hepatic slight eypof'unction ia small and avertin is not 
contraindicated; and (c) avertin is contrai.Diicated where marked liver 
deficiency exists. 

Raginaky and Bournel81 agree that avertin can safely be used in 
individuals with moderate liver damage. 

Avert in is detoxicated in the liver by conjugation 1'i th glucuronic 
acid. Hepatic disease will delay this process and therefore in such 
cases aYertin may result in unusually deep or prolonged anaesthesia. 
Paradaxically, it was obse:vgd in alcoholics that only a stupefying 
effect could be achieved. ,1 There exists a quite considerable 
literature on the hepatotoxic effect of avertin. Beecher10 reviewed 
a number of fatal toxic react ions to avert in anaesthesia and placed 
first as a cause of' death, central necrosis o:f' the liver. In this 
oft-quoted pper he claims that avertin may break down in the body to 
hydrobromic acid. This particular action is not known to occur am I 
cannot agree with either this statement or all his conclusions about 
the seven tat al cases he reports. Bourne et a1l8 in experimental 
work on dogs found that there was a slight and transient alteration in 
liver function with evertin anaesthesia, but that no delayed liver 
damage was caused. · Krantz and Carr 94 obserYed a d:i.mmished functional 
activity by the liver when assessing with the bromsulphalein excretion 
test. Hill 70 mentions that a hypersusceptibility to avertin may show 
aa a liability to necrosis of the central cells of the liver lobule. 
The increased susceptibility rrey be due to a lack of sodium xanthine. 
The live1 da~ge presents clinically as "delayed dllorot'orm poisoning." 
Andersen uses the same description in reporting one personal and 16 
other fatal cases assocbted with avertin anaesthesia. Autopsies 
showed aoute yellow atrophy and lower nephron nephrosis. Beckman9 
writes that autopsies in fatal cases revealed extensive damage to liver 
and kidney, while Moyler 114 reports hepatitis and acute yellow atrophy 
following the use of avertin. 



Sollman 15.3 in A Manual of Fharnecology writes that impaired liver 
f'unotion is reported in 1 or ~ of clinical administrations. He, 
however, quotes Kaczinder 19.30 and Bruger et al 19.30 as maintain:i,pg 
that avertin has little effect on the nornel liver. Shipway 149 
concluded th:lt the toxicity of avertin even to a damaged liver has 

been exaggerated. 

In the :,µ._bl;i.:lhed a~ies llhere avertin has been used in 
eclampa1a27;40,.3b,58,ll~ particular stress has been laid on the 

canplete absence of liver damage. 

It would appear that a schism exists between on the one hand 
pharmacologists and reviewers of fatal cases of avertin anaesthesia, 
all of whom emphasise the hepatotoxic effects, and on the other hand 
clinical workers who have never observed liver damage due to avertin. 
Greet consideration has been paid to these opposing views, particularly 
by those who favour the use of avert in in eclampsia. As previously 
stated, overdosage was m:>re ccmnonly aeen 'When the drug was first 

introduced, and Wldoubtedly it was this factor t!1gt caused many deetha 
and much of the liver daIDBge. Goldachmidt et al .3 investigated the 
causes of liver dallllge by potentially hepatoxic anaesthetic agents, 

not including avertin. They found that liver damage occurred most 
frequently in dogs 'Who had been on poor carbohydrate diets and who 
suffered a relative anoxia during anaesthesia. A relative anoxia occurs 
when the open drop metb:>d of anaesthesia is employed. In the late 1920s 

and early 19.30s, basal anaesthesia by means of avertin was often 
supplemented by either open drop ether or chloroform. It is not 
dif.ficult to follow how this combination might reproduce the conditionl 
o.f the above ex:per:imental work. Probably relevant too is the fact that 
cyenosia readily occurs if an airway is not inserted. 

The standard procedure with avertin in the management of eclampsia 
is to insert an airway in all cases and to administer oxygen slx>uld 
oyanoaia or any respiratory difficulty occur. The r cutine administration 

ot intravenous glucose for nutrition is also practised. It is probable 
that these practices all play a definite, even if small, part in 
preventing ilmnediate or delayed liver damage. 

(T) - Action on the kidneys. 

The kidney excretes the detoxicated conjugated product urobranalic 
acid and probably also excretes that smell traction of avertin which is 
not conjugated in the liTer and which still possesses anaesthetic 
potency. Thus where pre-existing renal insufficiency exists, the 
Illlrgin of safety with~ vertin is considerably lowered and abnormally 
long and deep anaesthesia may result from standard doses. It is 



possible that the enhanced sed8tive and hypotensive e:ffects noted by 
those who have used avertin in eclsmpsia could be explained by the 
above mechanism. However, the increased urinary output seen after 
the use of avertin in eclampsiall9,58,36 contradicts this possible 
m:planation. In D :qy cases the amount of album.inuria decreased 
drametically; this too PQints to other ree sons for the observed good 
effects. Brown et ala19 showed that in normal pregnant -women 
avertin causes an increased rell81 plasme flow and a slight decrease 
in the reabsorption traction. Thes~ two results tend ti produce a 
slight diuretic response. Beckman, Krantz and Carr, 9 Sollman, 153 
Norton,124 and Bourne et a1l8 all maintain that during avertin 
anaesthesia the excretion of urine is suppressed and that this 
supression may last ror up to 22 hours. ':J4- Shipway, 149 however, 
states that the re!lll depression lasts less than an hour and that there 
is no contraindication to the use of avertin in cases of renal disease. 

Van Zy1171 writes that in practice and experimentally, the use of 
avertin causes no poisoning symptoms in cases of very obvious renal 
damege. There is merely a ~oderate extension of the excretion time. 
Ballinger and Maddoxl 7 used avertin in dogs suffering from experimental 
ne~itis end found no awarent worsening of the 9cnlition. The 
.American Council of Pharmacy and Chemistry 1930 3., reported that in 
avertin aneesthesip thertj was a.n absence of direct injurious action on 
the kidney. Pitt182 wrote specifically about the effects of avertin 
upon renal function. Slight renal dam.,ge shown by a fleeting 
albwninuria and an occesional transient postoperative nephritis were 
nwer serious and cleared up spontaneously in about 2 days. He 
concluded that of itself the influence of avertin upon the kidneys 
forms no contrairdicetion to its use. Krantz & Carr94 observed a 
transient proteinuris in 2qlb of cases after evertin anaesthesia. 

Goodlt8n and Gilmen64 on the other hand state that albuminuri.a 
and aven frank renal daTISge, can occur if avertin is used in patients 
with renal disease. Hornung72 wri te that avertin in obstetric 
cases is inclined to cause a haemorrhagic nephritis. Meyle~:U.. 
notes that avertin can cause a toxic nephrosis, and BeecherlO 
reported tubular necrosis at autopsy in fatal cases. 

(Vl)- Temperature. 

The body temperature falls slightly with avertin anaesthesis.64,18,153 

(Vll) - Basal meta~olic rate • 
• 

The basal metabolic rate is redllced by an average of 1~. 64 



(Vlll) - Blood Sugar. 

Th.ere is a sl~\ but transient rise in the blood sugar 
levei.64,153 ,17 ,121+, 7o ,ll4 

(U) - All"..ali reserve. 

The ~ban .d\~\\t combining power uf the blood is slightly 
decreased.0 4,l5J, ./' 

(X) - Cerebro-spinal fluid pressure. 

41. 

· The cerebro-spinal fluid pre~swe is reduced. 27 ,64,153,9 It 
is said to occur in 15-a:> minutes'-'1rbd has been offered es an explanation 
for the effectiveness of avertin i1l_ ,..Breventing further eclarnptic 
convulsions.27 Stephen et alia .'.:>0 maintain that avertin causes a 
rise in the C.S.F. pressure. 

(Xl) - Bile acids. 

The secretion of bile acids is decreasedJ6 

General note on the actions of avartin. 

I have elaborated at length and quoted f'reely on the circulatory, 
respiratory, hepatic and renal effects of avertin because the drug 
has its greatest potential toxicity in these areas. Early publications 
on avertin anaesthesia and recent textbooks of pha.rn»lcology stress the 
dangers inherent in the use of avertin. Reading the reports of some 
fatal cases thirty years after they were written, and in the light of 
present day knowledge, factors other than the drug per se are apparent 
as the actual cause of death. Overdosage in attempts to obtain full 
surgical anaesthesia caused m9ny deaths 1 as did failure to maintain 
a clear airway. 

It is probably significant that those who have written on the uses of 
avertin (particularly in eclampsia) during the last 15 years, have 
snphasised how safe it is to use. The absence of :immediate toxic 
effects has made avertin the first choice :far the initial domiciliary 
treatment of eclampsie. Remote toxic effects upon the liver or kidneys 
have not been reported in cases of eclampsia treated with avertin. 



! VERT IN m O~TiTRICS. 

Not long after 1926, when avertin was first introduced for clinical 
anaestheai.a, obstetricians were evaluating its oepecity for tne relief. 
of pain in labour. An axtenaiv~ b'f.i w.edom~t.tl.v G~ literature was soon available on the subject)l,)2, ,/2,89, ,~T,1~,)) 
However, the absolute ne::essity for the constant supervision of patients 
under avertin limited its clinical application in this field and from 
about 1935 onwards its use in midwifery •s virtually abandoned. In 
1947 Dewar and Morria40 published a paper detailing the use of avertin 
in eclampsia and the excellence of their results has given the drug a 
new lease of life. The effectiveness of avertin in preventing • 
recurrence of convulsions in oeses of eclamps:i.e nskes it a logical step 
to extend the use to the nrevention of convulsions in cases of severe 
toxaemia of pregnancy. 

In obstetrics the actions of avertin are assessed in three ways, viz: 
(i) on the mother; (ii) on the child; end (iii) on the labour. 

(i) - On the Mother - The effects of avertin upon the ioother remain 
exaatly as discussed under the general properties of the drug. Probably 
because smaller doses are used respiratory, renal and hepatic complications 
have rarely beens een in obstetrics - this despite the fact that eclamptic 
petients have in most instances renal and hepatic dysfunction. 

(ii) - On the child - Beckman 9 maintains tl'ilt the use of avertin in 
obstetrics is umeeirable because its presence in the foetal circulation 
in full concentration cen have a long lasting depresint ection on.the 
baby. l'f ese views are shared by Goodman and Gilman 4 and Sapeika.142 
Coghlan J~ in 36 obstetric cases fotmd 3 infants slightly cyanosed at 
birth and 4 who were sleepy for a day or two. 

Morrison 120 states that the child is born "in a liveJ.y condition" 
as compared to morphine-scop:>lamine narcosis. Conne1133 noted that 
the condition of the child is "generally better then after an ordirllry 
unassisted labour". Featherstone 54 quotes Wall as seying tmt where 
avertin was administered for operations tmon the gravid uterus, there 
•• no actiai upon the foetus. Benthin Il in 16 oeses detected no 
depression in the infant. Hornung 72 found the babies unaffected. 
Killian, quoting fran the relevant GeI'JJl8n literature, states that the 
foetal heart rerieins unchanged. 
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Where cases of e clampsia have been f eated with avertin, severe 
apnoea has rarely been observed. 40,27,3 Many infants were 
undoubtedly depressed at birth but they soon attained a normal 
circulation and respiration. It is difficult in these ceses to 
apportion the respective contributions to the depression of the 
disease process and of the drug. 

(iii) - .Qa_the labour. First and Second Stages. - The effects of 
avertin upon the first and second stages of labour are not agreed upon 
in the literature on the subject. There appear to be two d:ismetrically 
opposite views. 

Dewar and Morris 40 claim that in most of their patients, labour was 
not interfered with in any way apert from a poor u~~ of tthe voluntary 
muscles in the second stage. Campbell snd Burton observed the 
same in their patients but emphasise that in eclampsia it is an aim to 
save the patient from the stress and strain of the secon::i stage. The 
abaence of voluntary' bearw down efforts are therefore not relevant to 
the management. Coghlan3Z- noted no interruption of or delay in 
labour in patients receiving avertin. The average duration of labour 
in his series for primagravidae wa..s 15 hours 45 minutes and for mul.ti­
gravidae it was 8 hours. Craig3b observed neither hypotonic inertia 
ncr :incoordi.nate uterine action attributable to the administration of 
avertin. 

On the other hand, Beckman 9 emp1.asises that avertin has a 
depressant action on the uterus causing a prolongation of labour and a 
consequent increase in the nwnbers of instrumental deliveries. Goodman 
and Gilman 64 share this view and note that uterine atony can occ~ with 
even small doses such as 6o mgm per kg. body weight while Sollman l!:)3 
mentions a dose as low es 50 mgm per kg. body weight. Morrisonl20 
writea that avertin terns to prolong and slightly diminish the pains of 
labour. Come1133 in more than 50 cases fwnd. labour to be prolonged, 
but that this was not of such a degree as to affect the child. 
Featherstone.54 quoting Well, says that the rate of contractions is 
slowed cbwn to aoout half but that the intensity is only slightly reduced. 
Hornung 72 obserTed less effective ccntractions Md therefore a slightly 
longer labour. Killian ~9 writes that (i) .. veeter pauses and e 
weakening of travail have been observed", that (ii) obstetric forceps 
deliveries were difficult, and apparently contradicting his first 
statement, that (iii) "the times of labour were remarkably short." 

Third stage of labour - Conne1133 found no lengthening of the 
third stage of labour in patients W\der avertin, but noticed that in 
primigravidae the uterus tended to contract less well and that third 



stage blood loss "may be rather more free." Hornung72 in 100 cases 

hed 27 instances of atonic post-partum haemorrhage. 22 of the 27 
patients had had a good analgesic response following the administration 
of avertin. In 3 of his patients a manual removal of the placenta was 
necessary. Morrisonl20 observed no delay in the delivery of the 
placenta and quotes Martin as saying that avertin •s not a cause of 
postpartum haemorra1ge. 

Puerperium and Lactation - As avertin is rapidly excreted, any 
observed changes in the puerperium or in the establishment of lactation 
can hardlzY be attributed to a direct action of the drug. Despite this, 

Coghlan32 reports that lactation, if !~hing, was quicker and freer 
than otherwise and Martin is reported a' stating that no deleterious 
effect on the puerperium occurs. Connell 3 found no delay in the 
onset of lactation and that involution of the uterus proceded normally. 
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£ SURVEY OF 100 CASIS OF :OOIINENT ECLAMFSIA. 

SELECTION OF PATmNTS. 

In April 1960, avertin •s introduced at the Peninsula Maternity 
Hospital, Cape Town, for the Dllns.gement of eclampsia. It was known 
at that time that in previous years many of the cases of eolampsia had 
had their first convulsions whilst in hospital (Table 1, page 2) • 
.A need existed for a more intensive management of patients suffering 
from severe toxaemia. As avert in had be\n '3inP;ularly successful in 
preventing recurrences of convulsions 40 ,1 9, 15 - it •s thought that 
it might be equally successful in preventing an initial convulsion. 
Therefore, in April 196o avertin was introduced into the regime for 
the 1118ll8gement of cases of severe toxaemia of late pregIBncy seen 
either at the Peninsula Maternity Hospital or by the Flying Squad in 
daniciliary work. After treatment by the Flying Squad, patients are 
usually transferred to the Peninsula Maternity Hospital; but l!hen the 
bed shortage is critical, they are admitted to other ueternity units. 
The present survey covers the first 100 patients of severe toxaemia 
treated with _avertin by the staff of the Peninsula Maternity Hospital • 
.3 of these patients after treatment with avertin by the },iying Squad 
were admitted to other institutions. As their further managsent did 
not differ from the routine at the Peninsula Maternity Hospital, they 
have been included in this survey so as to obtain a consecutive series. 

The criteria for deciding that a particular patient was in a state 
of imminent eclampsia have already been discussed. They were strictly 
adhered to at a 11 times. In each lat ient the blood pressure reading 
was confirmed at least once and usually by a second observer. No 
contraindication to the use of avert in on the grounds of severity 
occurred. (Dewar and Morris 40 accepted one case of eclampsia as having 
a contraindication to avertin. The eclampsia was ccmplicated by 
concealed accidental haeroorrhage with marked shock). In all antepartum 
and intrapertum cases the foetal heart was heard before the commencement 
of treatment. 

Very occasionally patients who fulfilled the criteria for a diagnosis 
of imminent eclampsia were already in the second stage of labour. Such 
patients were not given avertin but were s ubmitted to general ansesthesia 
and labour was completed by means of a forceps delivery. 

As tar as is possible, I believe that no bias existed in the 
sol.ection of these 100 cases of imminent eolampsia. 
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An addendum contains the folder numbers of the 100 cases. They 
were seen over a 17 JOOnth period :f'rom April 1960 to August 1961. The 
incidence of imminent eclampsia for that period amo~st cases of 
toxaemia of pregnancy at the Peninsula Maternity Hospital was 13.6 per 
cent. 

The Routine Management. 

Avertin reg:ime. The dosage of avertin was 0.09 ml. per kg. of 
body weight and was calculated according to the dosage chart as shown 
in Table 111. What'e the patient's weight was unkno,m, a rough estimate 
was made and the dose calculated accordingly. Precision accuracy was not 
practised; nor 1188 it found to be necessary. Even if the patient had 
previously received some form of treatment, the usual dose of avertin 
was administered provided that at thE2t time the patient fulfilled the 
criteria for diagnosing imminent eclam~ia. 

Prior to administration 5 ml. of the dispensed solution were tested 
with 2 drops of Congo-red solution. On no occasion was the avert:in 
solution discarded because of the developnent of a purple or blue 
discolouration. The administration of avertin has been described on 
page .33. 

Repeat doses of avertin were given w~en there wis a lessening of 
the sedative effect and a rise in the bloorl pressure. A second 
administration was never given Wltil 2 hours had elapsed :f'raa the first+ 
nor a third until 4 hours hed elapsed :f'rcm the second • 

.Avertin therapy was continued port~rtwn dependi~ on the patient's 
condition. Usually not mere than one postplrtum administration "8s 
necessary. 

From the moment that avert .in was first given Wltil 24 hours after 
delivery (occasionally longer) each patient was constantly observed by 
either a doctor, midwife, medical student or pupil midwife. Throughout 
this time recClt'ds, of the maternal pulse, respiration, blood pressure 
and degree of sedation, of the foetal hearts sounds and of the uterine 
contractiQlB, were nede every 15 minutes. Immediately after the first 
and t!!Very subsequent administration of avertin, such records were made 
ffVflrY 5 minutes for .30 minutes. The sedative effect was correlated 
against the standards which follow so that any observer bias 119 s 
eliminated. 

+One exception - this patient had a convulsion within two hours of 
the first dose and was immediately given a second dose. 
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Sedation (a) Deep - airway tolerated. No response to ordinsry 
stinuli nor to uterine contractions. 

(b) Moderate - mostly asleep. Response to uterine 
contractions • 

(c) Light - restless more than asleep. Response to 
calling of name end light stimuli such as the 
taking of a blood pressure. 

(d) No effect. 

47. 

Obstetric management. Patients who were already in labour received 
no special lllln9gement during the first stage. Those who were not in 
labour but lllho were more than 32-.34 week3 pregnant had a surgical 
induction of labour performed as soon as sedation had been achieved or 
as soon as possible a tter admission to hospital in the case of admissions 
via the Flying Squad. Following upon the surgical induction, patients 
were given 'pitocin' by drip int\.lsion. In a minority of cases where 
oonditiona for allowing a surgical induction 'W8re not favourable or where 
a specific indication (other than the severe toxaemia) existed, en 
elective caesarean section 11Bs performed. 

A conservative approach was adopted in a few patients who were less 
than .32-34 weeks pregnant and who had small inf'ants on clinical 
examination. Such patients were administered repeat doses of avertin 
for 24 hours when a careful reassessment was made. If' the blood pressure 
and the degree of albwninuria had decreased and if the patient was tree 
tran symptoms, other sedative and/or hypotensive therapy was ccmnenced 
and the avertin gradually discontinued over the next 12-24 hours. The 
supplementary sedatift was invariably sodium amytal and the hypotensive 

. agents were mecamylamine or guenethidine. 

In all patients, once the cervix was fully dilated, delivery as far 
as possible was completed by means of forceps with the patient wider 
general anaesthesia. If' labour was unduly pr::,longed, i.e. longer 
than 24 hours, or if attempts at induction of labour failed, caesarean 
section was performed. 

Additional therapy. In fully established labour the contractions 
occasionally caused considerable disccmfort to a patient who otherwise 
remained well sedated wider avertin.33 In such cases morphine grs.i 
was given by intramuscular injection. Despite what has been written 
we observed no severe respiratory or other depression when patients were 
given both a vertin and morI¥1ine. 
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In an occasional petient narked restlessness was observed llhere the 
blood pressure was still very low following the avertin; such pet ients 
received supplementary sedation in the form of intramuscular injections 
of peraldehyde. 

No oral feeding was permitted. Nutrition was Dll:i.ntained by 
intravenous injectict1s of .50 ml. of ~ dextrose, or in:f'uaions of le,;& 
dextrose in we ter. 

An initial catheter specimen of urine was taken in all patients 
and thereafter catheterisation was only perfonned if' the pt1tient was 
unable to void urine or if an assessment of urinary output was required 
to assist the further nsnagement. 

Observed Data Concerning Patients. 

Race. 

There were 10 White and 90 non-white patients. 

White: 4 of 10 were non-booked admissions. There was no admission 
via the Flying Squad. The general practioners serving the white 
population drained by the Peninsula Maternity Hospital ten:l to send their 
patients direct to the out-patient department should they develop 
toxaemia. Such patients occasionally attend days, or even weeks, after 
seeing their prectioner. It is not a policy we condone, but it has as 
yet proved difficult to elimin&te. It explains in part the maJU1er of 
admission of the four non-booked cases. 

Non-lfhite: 51 of the 90 were non-booked admissions. 17 were 
admitted via the Flying Squad. As with the white patients, maey w~re 
referred direct to the out-patient department. In about 5 cases the 
aerTices of the Flying Squad were refused when offered. 

The failure to appreciate the severity of toxaemia of late pregnancy, 
as revealed above, will be fugue-like in its repetition throughout this 
analysis. 

The ncial distribution of patients has no further relevancy to this 
analysia and will not be discussed further • 

.Age. 

The age distribution of the patients in th i s survey is sho,rn in 
Table lV lpege 49). 
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TABLE lV. 

Primigravids.e Mul. tigravid.ee All Patients 
Age in Years. No. % No. % No. & % 

15 - 20 14 34 3 5 17 
20 - 24 18 44 9 15 27 
25 - 29 6 14.5 11 19.3 17 
30 - 34 2 5.0 16 27 18 
35 - 39 l 2.5 13 22 14 
4D - 44 6 10 6 
45 - 49 l 1.7 l 
.50 - 54 

Total 41 lOO}b 59 100% 100 

The mean age for all patients was 26.3 years. 
The nean age for primigravids.e was 21. 7 years. 
The mean age for multigravidae was 31.0 years. 

The youngest patient was aged 15 years and the oldest patient was 
aged 47 years. 

The differences int he age distributions of primigravidae., multi­
gravidae and all patients is illustrated graphically. (Graph 1., page 50) 

.Although no attEIXlpt was made to diagnose in indi'Yidual patients the 
underlying type of toxaemia of late pregnancy, it was suspected that 
meny of the multigravids.e would be petiE111ts with hypertensive vascular 
disease and superimposed pre-eclamptic toxaemia. Graph 1 suggests that 
this is so. The expected graphs for a comparison of age with parity 
with other tactors being equal., would show two similar curves with a 
shift to the right of the curve for multigravidae. In the illustrated 
graph, the curve distribution and the actual numbers are disproportionately 
shirted to the right which suggests an underlying factor anxmgst the 
mul tigra'Yidae which is associated with increasing age. It is reason.able 
to assume that this addition.al factor is hypertensive vascular disease. 
The alternative assumption would be that imminent eolampsia arises de 
novo more :f'.requently in multigravid.ae over the age of JO years than in 
those under the age of .30 years. This latter view is not tenable with 
the known facts concerning pre-eclamptic toxaemia culled from series 
where the patients were regularly examined :f'.rom the earliest nxmths of 
their pregnancies until at least six months postpertum.42 
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A scattergra'{¥1 (Gra'{¥1 ll, page 52) was designed which related foetal 
mortality in both primigravidee and multigravidae to maternal age. The 
graph reveals that the foetal prognosis in cases of inmi.nent eclampsia 
worsens with increasing maternsl age in both groups. The actual figures 
are as follows -

Primigravidae: 

:Multigravidae: 

Mean age 21. 7 years. 
Mean age of patients suffering foetal loss 26.5 years. 
Only one of the 6 infants lost •s born to a ioother 
younger than the meen age. 

Mean age .31.0 years 
Mean age of patients suffering foetal loss .3.3.0 years. 
4 of the 11 infants lost were born to mothers young-er 
than the IOOan age 

It is tempting to read too much from these :figures, but increasing 
age in cases of imminent eclamps:ia mdoubtedly worsens the foetal prognosis. 
It is unlikely that age per se carries the poor prognosis but rather 
that the prognosis is dependent on a disease seen more frequently amongst 
the elderly or a factor (possibly occult) associated with age. As the 
signs and symptoms of inminent eclampsia differed little at the time of 
treatment between primigravidae (younger) and multigravidae (older) 
(see later tables), the presumed disease or unknown factor was probably 
operative throughout the pregnancies of the more elderly patisits. I 
believe that this factor is hypertena ive vascular disease. Some support 
is given to this belief by the slightly hi~er mean age of the 100thers 
delivered of stillborn infants - .31.6 years, as compared to the mean age 
of the mothem whose infants died within a IIX>nth of birth - .3() • .3 years, 
as compared to the mean age of the mothers whose infants survived - 25.4 
years. The figures of the infants wh:> failed to survive are, however, 
too small to be statistically significant. 

Gravidity. 

Table V { pege 5J) classif'iea certain basic facta concerning 
primigavidae and mul tigrevidae. 
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Number 
Booked 
Non-booked 
Mean age 
Intents delivered 
Stillbirths 
Neonatal deaths 

TA~ V. 

Primigravidae 

41 
27 
14 
21. 7 years 
41 

l 
5 

:Mul tigravidae. 

59 
18 
41 

· 31.0 years 
60 
4 
7 

53. 

Table V1 ( page 56) shows the numbers of previous pregnancies aroongst 
the llllltigravidae; the mean is 4. 7 previous pregnancies. 

The reversed non-booked/booked ratio between primigravidae and 
nw.tigra'Yi.dae was not an unexpected finding as at the Peninsula Maternity 
!ios pi tal mul tigravidae are only booked if they have ( i) an associated 
disease or a bnorDBli ty, ( ii) a previous hi story of a complicated 
pregnancy, labour or puerperium, or (iii) a current canplicat ion of 
pregnancy. It was decided to assess aJWngst the 41 non-booked multi­
gravidae to see if any should have been booked on the basis of their 
previoua obstetric history. ~ome of the patiE11ts had never received 
antenatal care while others rE1I1embered little about aey care they had 
received with previous pregnancies. Details alx>ut previous confinements 
were remembered more often on the whole. None-the-less, from amongst 
the 'lt,l patients a clearly abnormal previous obstetric history was 
obta.med from 19. 11 of these 19 cases had received antenatal care 
during their current pregnancies for at least two weeks before being 
admitted to hospital as emergency cases of inminent eclampsia. For 
easy assimilation, the facts concerning these 19 patients have been 
tabulated - Table Vll (page 57). 

A stuiy of Table Vll reveals that m::>re than one third of the total 
foetal loss is fo\llld anongst these 19 patients. The 8 patients who 
received no antetl8tal care cannot be lightly dismissed. It is the 
duty of medical practioners who do obstetrics, to impress upon patients 
when discharging them postpirtwn, (i) the need for early and adequate 
antenatal care in subsequent pregnancies, and (ii) the need for hospital 
canfinement in certain circtunstanceso Approxiroa tely 4 of the above 
8 patients assured me that they were given no such directives, while 
the remainder could mt remember. 



More distressing are the 11 patients whq attended for and received 
antenatal care. Whatever the reasons for not immediately referring 
these patients for bookings for hospital confinement, they constitute 
grave errors of judgement. The foetal loss amongst this group was 
36.4,<'(. More distressing still is that a few of these 11 patients 
were informed that a hospital confinement would not be necessary. 

To create a balanced picture the 8 booked mul tigravidae, who had 
previoua abnormal obstetric histories, have been tabulated in the same 
way - Table Vlll (page 58). The table reveals that the foetal 
mortality is only a thizd of that in Table Vll (page 57~ Careful 
antenatal care and admission to hospital vllen the early symptoms and 
signs of toxaemia are detected are vitally important whers there is a 
history of toxaemia in a previous pregnancy. 

A scattergraph (Graph 111, page 59) was designed which related 
foetal mortality to increasing gravidity in the multigravidae. The 
graph shows that only 3 of 11 patients whose infants did not survive 
are of less gravidity than the mean for all multigravidae, viz: 4. 7 
previous pregnancies. Increasing gravidity implies increasing 
maternal age and so the above is not an unexpected finding. 

Mode of Admission. 

There were 27 booked primigravidee. One of these patients was 
admitted via the Flying Squad. She developed a severe headache 
when 31 weeks pregnant and was seen by her general practitioner who 
found her in a state of inminent eclampsia. 

There were 14 non-booked primigravida e of' whom one was a Fl.yi~ 
Squad admission. This patient was t'etched 75 miles tran a rural 
hospital. 

There were 18 booked nrul tigravidae of whom one was a Flying Squad 
admission. This patient had failed, despite letters, to attend the 
antenatal clinic for 2 months. 

There were 4l non-booked multigravidae of whan 15 were admitted 
via the Flying Squad. 

The total admissions via the Flying Squad numbered 17. 



It has been previously ststed that the mejority of the non-
booked admissions are referred direct to a hoap itel clinic irrespective 
of the severity of the disease. During the period of this survey 
two such patients developed ecalmptic c<nvulsiona while en route to 
hospital. I am satisfied that the Flying Squad is an essential to 
the management of imminent eclampsi.a and that avertin is both safe and 
effective for initial domiciliary use. Barry, 7 Dewar and Morris 40 
and Campbell and Burton 27 have all emphasised the need for the 
Flying Squad in the nBnagement of cases of severe toxaemia of 
pregnancy. 



• 

Nl.lllber 

TABLE Vl.. 

Number of Previous Pregnancies in Multigravidae 

with Inminent Eclampsie. 

of Previous Pregnancies Nwnber of Patients. 

l 15 

2 7 

.3 3 

4 7 

5 6 

6 6 

7 1 

8 2 

9 .3 

10 6 

11 1 

12 1 

Average number of previous pre~ncies = 4. 7 • 

56. 



TABLE Vll. 57. 

Non-Booked Mul tigravidae with a Previous Abnormal Obstetric History. 

Number Nature of Previous .Abnormality. Cur~ent .Antenatal Care. Infant Result 

1 Accidental ante·{Brtuc haemorr-
hege - stillborn infant Private :Midwife N.N.D. 

2 Toxaemia of late pregnency General practitioner A 
3 Hysterotomy for toxaemia. General practitioner A 
4 Toxaemia - stillbirth Municipal Clinic A 
5 Toxaemia - ~ t illbirth Municipal clinic N.N.D. 
6 Toxaemia plus accidental 

antepartum haemorrhage General praotitionor A 
7 Toxaemia of late pregnancy Divisional Council 

Clinic A 
8 Essential hypertension with 

superimposed pre-eclamptic 
toxaemia General practitioner S.B. 

9 Toxaemia of late pregnancy 1Iunicipe 1 Clinic A 
10 Toxaemia of late pregnancy Municipel Clinic N.N.D. 
11 Toxaemia of late pregnancy General practitioner A 
12 Toxaemia of late pregnancy Nil A 
13 Eclampsia Nil N.N.D. 
14- 3 pt"evious stillbirths Nil A 
15 Caesarean section for toxaemia Nil A 
16 Toxaemia of late pregnancy Nil A 
17 Toxaemia of late pregnancy on 

two occasions Nil A 
18 Toxaemia of late pregnancy Nil N.N.D. 
19 Toxaemia of late pregnancy Nil A 

A = Alive. S.B. = Stillbirth N.N.D. = Neonatal death. 



58. 

TABLE Vlll. 

Booked Multigravidae with a Previous Abnoral Obstetric History. 

Number. Nature of Previous .Abnormality. Clinic Attended+ Infant Result. 

1 Two preIIBture infants Routine antenatal S.B. 
2 Toxaemia of late pregnancy Toxaemia clinic A 
3 HysterotoII\Y' for toxaemia of' 

• Toxaemia clinic A late pregnancy 
4 Toxaemia of late pregnancy Toxaemia clinic A 
5 Diabetes. Toxaemia of late 

pregnancy Routine antenatal A 
6 A stillbirth. A neonatal 

death. Toxaemia of pregnancy. Routine antenatal A 
7 Toxaemia of late pregnancy 

on 3 oocasi0ll3 Toxaemia Clinic A 
8 Toxaemia of late pregnancy Toxaemia Clinic .A 

+ At the Peninsula Maternity Hos~itsl a special toxaemia clinic is 
ccnducted for rtients with (i) a psst history of toxaemia of late 
pregnanc,, (ii a known }:listory of hyperterution preceding the pregnancy, 
and (iii) a labile or elevated blood pressure detected in the first two 
trimesters of pregnancy. Patients are seen more frequently and 
antihypertaisive and diuretic drug therapy is used in certa:in cases. 
Where improvElllent does not occur or where there is regression af'ter 
improvement, the patients are admitted to hospital. 
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SB = Stillborn. D = Neonatal death. 

- - - - - = Line of mean Gravid.i ty. 

REUTIONSHIP OF FOJ,i,~L LOSS TO NUMm.R OF amvrous 

:ERIDNANCI.Fl3 JN MULTIGRAVIDAE. 



Observations in Patients who had received Antenatal 

Care on at least Two Occasion.. 

Apart fran the 45 booked admissions, 28 of the non-booked 
admissions had received antenatal care on at least two occasions - a 
total of 73 patients. An analysis was made of the obstetric care 
to assess whether aey of the above 73 patients had shown signs of 
toxaemia prior to admission. Tables U, X, n, and lll (pages 

Table lX shows that alJX)ngst 27 booked primigravidae 14 presented 
with one or other sign of toxaemia during their period of antenatal 
care. Of these 14 patients special observation and/or treatment 
was accorded to only 6 - no foetal loss. The remaining 8 patients 
were presumably accepted as being obatetrically normal and received 
no special tmlnagement - two neonatal deaths occurred. 

Table X shOW8 that amongst 18 booked multigravidae 14 presented 
with one or other aign of toxaemia during their period of antenatal 
care. Special observation ana/or treatment was accorded to 11 of 
the 14 patients - there was one stillbirth. The reneining 3 patients 
were presumably accepted as being normal and received no special 
management - there was one stillbirth. 

Fran both tables there was a total of 17 patients wio during their 
period of antenatal care presmted with neither hypertension nor 
albuminuri.a until the day of admission. There was one neonatal death 
in this group. 

In all amongst the 45 booked cases there was a total foetal 
loss of 5 • 

.A study of Tables 1X and X indicates that 8 patients attending 
the special toxaemia clinic were admitted in a state of innni.nent 
eclampsia. There was no foetal loss in this group, a finding which 
?Illy be due to the special treatment administered antenatally. 
However, these 8 patients must be accepted. as cases of failed manage­
ment. I feel that a clinic of this nature, to justify its policy of 
treating toxaemic plt ients on an out-patient bl sis, would function 
better if patients were seen twice weekly. In this way the sudden 
develop:nent of pre-oclamptic toxaemia upon an existing hypertension 
would be detected at an earlier stage t han at prest11t happens. 

6o. 



61. 

Table Xl shows that aJOOngst 8 non-booked primigravidae receiving 
antenatal care, 7 presented with one or other sign of toxaemia. There 
was one stillbirth and 2 neonatal deaths a1oongst these 7 of whom only 
3 received special observation end/or treatment. 

Table lll shows that amongst 20 non-booked nrultigravidae receiving 
antenatal care, 18 presented with one or other sign of toxaemia. The 
antenatal findings of the remaining 2 patients are unknown. Special 
observation er¥3/or treatment -was accorded to 8 of these 18 cases. 
Aroong these 18 cases there was one stillbirth and 3 neonatal deaths -
a known history oft oxaemia in a previous pregnancy was present in all 
four 

In all amongst the 28 non-booked admissions who had received 
antenatal care, there was a total foetal loss of 7. 

These tables reveal many deficiencies in the standard of antenatal 
care in Cape Town. The tables, however, do not imicate all the 
imperfections. Two cases from municipal clinics arrl two from general 
practitioners did not have their urines examined at every antent'ltal 
visit - this despite having elevated blood pressures. The blood pressure 
was not recorded in a fifth patient who presented with albuminuria at a 
municipal clinic. 

Some of the apparent neglect in adr-...itting patients for treatment is 
due to a permanent shortage of antenatal JU! ternity beds. This shortage 
of beds becomes the cloak for disguising inefficiency, but on the wh:>le 
the poor standard of antenatal care bears little reletionship to the 
bed shortage. Carelessness and ignorance are the W:lin factors as tables 
lX, X, n and Xll clearly show. Of 28 booked admissions who presented 
antenatally with a sign of toxaemia, only 17 received special observation 
and/or treatment; of 25 non-booked admissions who presented antenatally, 
at a clinic or privately, with a sign of toxaemia, only 11 received 
special observation and/or treatment. These figures indicate that if 
there was no bed shortage whatsoever, only 5~ of patients with an 
antenatal sign of toxaemia would be admitted to hospital. In the other 
4~ of such patients, no apparent notice would be taken of the warning 
signs. 

From the tables it appears that the standard of antenatal care in 
Cape Town often falls short of even basic requirsnents, and certainly 
does not approach the meticulous but rewarding methods practised in 
Sydney, Australia and elsewhereo The possible non-avoidable cases 
of lllllli.nent eclampsia in this survey'number 48 - the 27 patients who 
received no antenatal care and the 21 patients who revealed no fore­
warning signs of toxaemia while receiving antenatal care. 



• 

'!'
A

B
IE

 
ll

. 

A
n

te
n

a
ta

l 
C

ar
e 

o
f 

B
oo

ke
d 

P
ri

m
ig

ra
v

id
.a

e.
 

N
\.U

llb
er

 
C

li
n

ic
 

H
pt

. 
A

lb
. 

O
b

se
rv

ed
 b

e
fo

re
 a

d
m

is
si

o
n

. 
T

re
at

m
en

t.
 

F
o

e
ta

l 
R

e
su

lt
. 

1
-1

3
 

A
n

te
n

a
ta

l 
-

-
-

-
-

A
 

1
2

 
N

N
D

 
l 

14
 

A
n

te
n

a
ta

l 
+

 
-

4 
w

ee
k

s 
-

N
il

 
N

N
D

 
1

5
 

T
ox

ae
m

ia
 

+
 

-
7 

w
ee

k
s 

-
H

yp
o 
te

n
s 

i v
es

 
A

 
1

6
 

A
n

te
n

a
ta

l 
+

 
+

 
8 

w
ee

k
s 

l 
w

ee
k

 
N

il
 

A
 

1
7

 
A

n
te

n
a
ta

l 
+

 
-

3 
w

ee
k

s 
-

N
il

 
A

 
1

8
 

A
n

te
n

a
ta

l 
+

 
-

8 
w

ee
k

s 
-

S
e
d

a
ti

v
e
s 

A
 

1
9

 
A

n
te

n
a
ta

l 
-

+
 

1 
w

ee
k 

-
N

il
 

A
 

20
 

A
n

te
n

a
ta

l 
+

(o
n

ce
 

-
S

ee
n

 a
ft

e
r 

o
n

ly
) 

3 
w

ee
k

s 
-

3 
d

ay
s.

 
A

 
21

 
A

n
te

n
a
ta

l 
+

 
-

8 
w

ee
k

s 
-

N
il

 
N

N
D

 
22

 
A

n
te

n
a
ta

l 
+

(o
n

ce
 

-
S

ee
n

 a
ft

e
r 

o
n

ly
) 

2 
w

ee
ks

 
-

3 
d

ay
s 

A
 

23
 

A
n

te
n

a
ta

l 
+

 
+

 
1 

w
ee

k 
1 

w
ee

k
 

N
il

 
A

 
24

 
A

n
te

n
a
ta

l 
-

+
(o

n
ce

 
o

n
ly

) 
-

6 
w

ee
k

s 
N

il
 

A
 

25
 

A
n

te
n

a
ta

l 
+

 
-

2 
w

ee
k

s 
-

S
e
d

a
ti

v
e
s 

A
 

26
 

.A
n

te
n

at
al

 
+

(o
n

ce
 

o
n

ly
) 

-
9 

w
ee

k
s 

-
N

il
 

P
o

st
p

ar
tu

m
 

27
 

A
n

te
n

a
ta

l 
+

 
+

 
1

1
 w

ee
k

s 
l 

w
ee

k 
A

d
m

it
te

d
 &

 
A

 
d

is
c
h

a
rg

e
d

. 
H

pt
 

::
 

A
 b

lo
o

d
 p

re
ss

u
re

 o
f 

1
4

0
/9

0
 n

m
 o

f 
m

er
cu

ry
 o

r 
m

:>
re

. 
.A

lb
 

::
 

T
he

 
p

re
se

n
ce

 
o

f 
al

b
u

m
en

 
in

 a
 

c
le

a
n

 
sp

ec
im

en
 o

f 
u

ri
n

e •
 

A
 

=
 

A
li

v
e.

 
SB

 
::

 
S

ti
ll

b
ir

th
 

N
N

D
 

=
 

N
eo

n
at

al
 d

ee
 th

. 
T

re
at

m
en

t 
::

 
In

d
ic

a
te

s 
tr

e
a
tm

e
n

t 
b

e
fo

re
 b

e
in

g
 a

d
m

it
te

d
 i

n
 a

 
s
ta

te
 o

f 
im

m
in

en
t 

ec
la

m
p

si
a.

 

O
'\

 
I
\)

 

• 



N
um

be
r 

1
-

4 5 6 7 8 9 

10
 

1
1

• 

12
'£

 
1}

![
 

1
4

• 

1
if

f 
1

~
 

lJI
C 

1
~

 

!A
B

L
E

 X
. 

fn
te

n
a
ta

l 
C

ar
e 

o
f 

B
oo

ke
d 

M
u

lt
ig

ra
v

id
a
e
. 

C
li

n
ic

 
l!E

i:.
. 

A
lb

. 
.O

bs
er

ve
d 

b
e
fo

re
 a

d
m

is
si

o
n

 
.T

re
at

m
en

t 
F

o
e
ta

l 
R

e
su

lt
. 

A
n

te
n

a
ta

l 
-

-
-

-
-

A
 4

 
A

n
te

n
a
ta

l 
+

 
-

7 
w

ee
k

s 
-

A
d

m
it

te
d

 
SB

 
A

n
te

n
a
ta

l 
+

 
-

l 
w

ee
k 

-
A

d
m

it
te

d
 

A
 

T
ox

ae
m

ia
 

+
 

-
5 

w
ee

k
s 

-
H

yp
o 

te
n

s 
iv

es
 

A
 

T
ox

ae
m

ia
 

+
 

-
2 

w
ee

ks
 

-
H

y
p

o
te

n
si

v
es

 
A

 
A

n
te

n
a
ta

l 
+

 
+

 
1

6
 w

ee
ks

 
1 

w
e

e
k 

A
d

m
it

te
d

 &
 

A
 

d
is

c
h

a
rg

e
d

. 
A

n
te

n
a
ta

l 
+

 
+

 
1

! 
w

ee
k

s 
1

! 
w

ee
k

s 
N

il
 

J. 
A

n
te

n
a
ta

l 
-

+
 (o

n
ce

 
-

7 
w

ee
k

s 
N

il
 

S
B

 
o

n
ly

) 
T

ox
ae

m
ia

 
+

 
+

 
4 

w
ee

k
s 

1 
w

ee
k 

H
yp

o 
te

n
s 

i v
e

s
 

A
 

T
 o

x
a 

EI
Il:

ia.
 

+
 

+
 

1
2

 w
ee

ks
 

1 
w

ee
k 

A
d

m
it

te
d

 &
 

A
 

d
is

c
h

a
rg

e
d

. 

To
xa

em
i.e

 
+

 
-

1
2

 w
ee

ks
 

-
H

~
te

n
s
iv

e
s
 

A
 

tt
e
d

 &
 

A
 

d
is

ch
ar

g
ed

. 
H

y
p

o
te

n
si

v
es

. 
A

n
te

n
a
ta

l 
+

 
-

2 
w

ee
ks

 
-

N
il
 

A
 

T
ox

ae
m

ia
 

+
 

-
20

 w
ee

ks
 

-
H

y
p

o
te

n
si

v
es

 
P

o
st

p
ar

tu
m

. 
T

ox
ae

m
ia

 
+

 
-

13
 w

ee
ks

 
-

S
e
d

a
ti

v
e
s 

A
 

A
n

te
n

a
ta

l 
+

 
-

6 
w

ee
ks

 
-

S
e
d

a
ti

v
e
s 

A
 

•K
no

w
n 

p
re

v
io

u
s 

h
is

to
ry

 o
f 

to
x

ae
m

ia
. 

a-
. 

\.
>

I 
• 



TA
B

LE
 X

l.
 

N
on

-B
oo

ke
d 

P
ri

l~
a_

'I
,'

__
~

~
 w

ho
 

h
ad

 r
ec

ei
v

e<
l 

a
n

te
n

a
ta

l 
c
a
re

. 

O
b

se
rv

ed
 b

e
fo

re
 

Nu
mb

er 
A

n
te

n
a
ta

l 
C

ar
e.

 
H

pt
. 

A
ll

i 
ad

m
iss

io
n,

 
Tr

ea
tm

en
t, 

Fo
et

al
 R

es
ul

t. 
1

. 
G

en
er

al
 P

ra
c
ti

ti
o

n
e
r 

+
 

-
8 

w
e

e
ks

 
N

il
 

A
 

• 
R

u
ra

l 
H

o
sp

it
a
l 

+
 

+
 

3 
w

ee
k

s 
S

e
d

a
ti

o
n

 
A

 

3.
 

}
,h

m
ic

ip
al

 C
li

n
ic

 
-

-
-

-
A

 

4.
 

G
en

er
al

 P
ra

c
ti

ti
o

n
e
r 

+
 

+
 

1 
w

ee
k 

S
e
d

a
ti

o
n

 
N

N
D

 

5.
 

M
u

n
ic

ip
al

 C
li

n
ic

 
+

 
+

 
2 

w
e

e
ks

 
N

il
 

N
N

D
 

6.
 

S
p

e
c
ia

li
st

 O
b

st
e
tr

ic
ia

n
 

+
 

+
 

2 
w

ee
ks

 
H

y
p

o
te

n
si

v
es

 
SB

 

7.
 

M
u

n
ic

ip
al

 C
li

n
ic

 
+

 
-

2 
w

ee
k

s 
N

il
 

A
 

8.
 

M
l.

U
li

ci
pa

l 
C

li
n

ic
 

+
 

+
 

4 
w

ee
k

s-
1

 w
ee

k 
N

il
 

A
 

°" f"" 



!A
13

IE
 X

ll
• 

N
on

-B
oo

ke
d 

M
u

lt
j ~

av
jg

o
e 

wh
o 

ha
d 

re
c
e
iv

e
d

 s
n

te
~

ta
l 

c
a
re

. 

O
b

se
rv

o
d

 b
e
fo

re
 

Nu
m

be
r 

A
m

en
.a

 ta
l 

C
@

re
 • 

li2
L

. 
A

lb
. 

ad
m

is
si

o
n

. 
T

re
at

m
en

t 
. F

o
e
ta

l 
R

e
su

lt
. 

l 
M

u
n

ic
ip

al
 C

li
n

ic
 

+
 

+
 

4 
w

ee
k

s 
-

1 
w

ee
k 

N
il
 

A
 

2 
G

en
er

al
 P

ra
ct

it
io

n
er

 
+

 
+

 
1 

w
ee

k
 o

r 
m

or
e 

S
e
d

a
ti

o
n

 
A

 
3 

D
iv

is
io

n
.a

l 
C

o
u

n
ci

l 
C

li
n

ic
 

U
nk

no
w

n 
-

N
il

 
A

 
4 

R
u

ra
l 

H
o

sp
it

a
l 

+
 

+
 

3 
w

ee
k

s 
S

e
d

a
ti

o
n

 
A

 
5 

G
en

er
al

 P
ra

ct
it

io
n

er
 

+
 

-
4 

w
ee

ks
 

N
il

 
A

 
6 

G
en

er
&

l 
P

ra
c
ti

ti
o

n
e
r 

U
nk

no
w

n 
-

N
il

 
A

 
7 

R
u

ra
l 

H
o

sp
it

a
l 

+
 

+
 

l 
w

ee
k 

S
e
d

a
ti

o
n

 
A

 
8 

:M
u

n
ic

ip
al

 C
li

n
ic

 
+

 
-

1 
w

ee
k 

o
r 

m
or

e 
N

il
 

A
 

9 
M

u
n

ic
ip

al
 C

li
n

ic
 

+
 

-
1 

w
ee

k 
o

r 
m

or
e 

N
il
 

A
 

10
 X

 
P

ri
v

a
te

 M
id

w
if

e 
+

 
? 

2 
w

ee
k

s 
o

r 
m

or
e 

N
il
 

N
N

D
 

1
1

 K
 

G
en

er
al

 P
ra

c
ti

ti
o

n
e
r 

+
 

• 
2 

w
ee

ks
 

N
il
 

A
 

1
2

 iC
 

G
en

er
al

 P
ra

c
ti

ti
o

n
e
r 

+
 

-
M

a
e

y 
w

ee
ks

 
S

e
d

a
ti

o
n

 
A

 
13

 ;i
c 

M
u

n
ic

ip
al

 C
li

n
ic

 
+

 
+

 
8 

w
ee

ks
 

-
l 

w
e

e
k 

A
d

v
is

ed
 r

e
s
t 

A
 

14
 IC

 
M

u
n

ic
ip

al
 C

li
n

ic
 

+
 

-
8 

w
ee

ks
 

N
il
 

NN
D 

15
 IC

 
R

u
ra

l 
H

o
sp

it
a
l 

+
 

+
 

l 
w

ee
k 

S
e
d

a
ti

o
n

 
A

 
16

 ;i
c 

D
iv

is
io

n
a
l 

C
o

u
n

ci
l 

C
li

n
ic

 
+

 
-

1 
w

ee
k

 o
r 

m
or

e 
N

il
 

A
 

1
7

 •
 

G
en

er
al

 P
ra

c
ti

ti
o

n
e
r 

+
 

+
 

2 
w

ee
ks

 
S

e
d

a
ti

o
n

 
SB

 
1

8
 «

 
M

u
n

ic
ip

al
 C

li
n

ic
 

+
 

-
1 

w
ee

k 
o

r 
rn

or
e 

N
il
 

A
 

19
 IC

 
M

u
n

ic
ip

al
 C

li
n

ic
 

-
+

 
1 

w
ee

k 
N

il
 

NN
D 

2
0

. 
G

en
er

al
 P

ra
ct

it
io

n
er

 
+

 
-

1 
w

ee
k 

R
e
st

 
A

 

~
e
v

io
u

s
 h

is
to

ry
 o

f 
to

x
aa

n
ia

 o
f 

p
re

g
n

an
cy

. 

&
' . 



66 

Days in hospital prior to the e drnini stra t ion of Avertin. 

Tables lX and X indicate that very few of the booked cases were admitted 
to hospital with mild toxamiia which progressed to severe toxaemia. The 
msjori ty of patients were extremely ill when admitted and required 
inmediate avertin therapy. Tables Xlll, XlV & XV ( pegea 67 and 68). 
There were three patient3 only who developed inminent eclampsia after 
being in hospital for more than a week. · Details follow -

(i) J.F., a primigravids aged 25, was admitted to hospital with a 
diagnosis of pre-eclampsia. When 39 weeks pregnant and after 
being in hospital 18 days, a surgical induction of labour was 
performed. Labour progressed satisfactorily and delivery was 
by means of forceps. Immoo.iately postperttUn the blood pressure 
was 215/130 mm of mercury and the urine was solid with albumen. 
Avertin was administered. 

(ii) M.R., a prirni.gravida aged 21, was admitted to hospital with a 
diagnosis of pre-eclampsia. When 39 weeks p!'flgnant and after 
being in hospital 21 days, she developed a severe headache and 
a rise in blood pressure to 170/130 mm of mercury and the 
albtllilinuria increased frcm one plus to solid. Avertin was 
administered and six hours later a caesarean section was dcne 
because of the severe toxaemia and a breech presentation in a 
primigravida. 

(:iii) s. I., a gravid.a 6 aged 47, was admitted to hospital with a 
diagnosis of hyperterudon and was treated with mecamylamine.. 
After being in hospital 18 days there was an increase in the 
albwninuria trom one plus to solid and the patient reported 
symptoms of severe headache and visual disturbance. Avertin 
was administered and repeated once a:t'ter ~ hours. Surgical 
induction of labour. was performed. Foetal distress followed 
the second administration of avertin which also lowered the 
maternal blood pressure to ':IJ/30 nm of mercury. Although the 
blood pressure quickly rose to a level of ±. 110/50 lIII1 of 
mercury, the foetal heart remained slow and irregular and for 
this reason a caesarean sect ion was done. This is the only 
case in the survey where avertin was recorded as causing foetal 
distress. 

Du.ring the 17 month period of the survey, 711 patients with toxaemia 
of pregnency were admitted to the Peninsula Maternity Hospital. This 
figure includes 97 patients from this series. Considering tbst only 
.3 of these ~ odd patients developed i.nminent eclampsia while being 



.. 

treated as in-patients; hospitalization with the benefits of controlled 
rest and treatment, and the advantage of early detection of deterioration, 
is an effective means of preventing imminent eclampsia from developing in 
cases of toxaemia of pregnancy. 

TABLI n11. 

~yumber of Days in Hospital Prior to the Administration 

of Avortin. 

Days in Hospital. 

0 
1 
2 
4 
5 

18 
21 

Primigravidae • . 

• 

TABLE xiv. 

Number of Patients. 

30 
5 
2 
1 
l 
l 

.l 

41 

NWAber of Days in Hospital Prior to the Administration 

of Avertin. 

Days in Hospital. 

0 
1 
2 

18 

Mul tigravidae. 

Number of Patients. 

53 
4 
1 
1 

59 



TABLE 1.V. 

lf\lJlber of Days in Hospital Prior to the Administration 

of Avertin. 

Primigravidae and lLulti.gravidse 

Deya in Hospital. 

0 
1 
2 
4 
5 

18 
21 

Number of peticmts. 

83 
9 
3 
1 
1 
2 
1 

100 

The Duratiai. of Pregnancy in relation to the Development of 
Inminent Eclampe 1a. 

Table XV shows that at least 9.5Jb of patients are admitted. with a 
diagnosis, or near diagnosis of "imminent eolampsia: The period of 
gestation at the time of the first svertin administration, therefore, 
probably reflects the duration of pregnancy at which irmninent 
eclampsia is moat likely to develop. It was not always possible to 
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obtain an accurate date for the last menstrual period fran each patient. 
By perusal of antenatal records where available, am. by considering 
other factors such as quickening and foetal size, a reaso?llbly true 
estimate of the period of gestation was obtained for all cases. Table 
XVl (page 69). 

This table shows that there is little difference in the stages of 
pregnancy when imminent eclampsia develops in primigravidae ard 
nntl.tigravidae. 34,-11& of primigravidae and 3~ of multigravidae were 
less than 36 weeks pregnant. Among the 45 booked cases, only 1ai; were 
leas than 36 weeks pregnant, while 67;{, of the 55 non-booked admissions 
were leas than 36 weeks pregnant. It was felt that these facts 
indicating prematurity would affect the foetal loss and this is the 
purpose of Table XVll (page 70). 



TABLE XVl.. 

Duration of Pregnancy and the Developnent of !nminent Eclarnpsia. 

Duration of 
Pregnancy in All Booked 
weeks. Primigravidae Multigravidae Patients. Cases. 

26 1 l 

27 

28 

29 1 2 3 

30 1 4 5 

31 2 1 3 1 

32 3 2 5 1 

33 2 7 9 2 

34 4 4 8 2 

35 l 2 3 2 

36 3 5 8 3 

37 6 11 17 9 

38 5 8 13 6 

39 6 2 8 7 

40 4 5 9 8 

41 2 4 6 3 

42 1 1 2 1 

Total 41 59 100 45 
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TABLE XVll. 

Foetal Loss in Relation to the Duration of Pregnancz at which 

Imn:i.nent Eclampsia Develops. 

Duration of pregnancy Booked or 
Foetal Loss. in weeks. Non-Booked. 

l NND 26 NB 

2 •SB 29 NB 

3 SB 29 NB 

4 NND 29 NB 

5 NND 30 NB 

6 •NND 31 B 

7 •NND 32 NB 

8 SB .33 NB 

9 •NND 33 NB 

10 NND 33 NB 

11 NND 34 NB 

12 SB 35 B 

13 •NND 36 B 

14 •NND llJ B 

15 SB 40 B 

16 NND 41 NB 

17 NND 41 NB 

•Primigravidse. 



Table XVll shows that 70o~ of the total foetal loss occurred in 
cases where the diagnosis of imminent eclampsia was made before the 
36th week of pregnancy. A 100}6 foetal loss occurred in the 4 oases 
diagnosed before the 30th week of gestation. 

Imninent eclampsia was not diagnosed in a booked patient less than 
31 weeks pregnant. Two factors account for this - the majority of 
booked cases were primigravidae with less libtlihood of underlying 
hypertension1and a higher standard of preventative antenatal care wes 
accorded to booked patients (Tables lX, X, Xl ani Xll). 

Tables XVl and XVll show that there was a 33.~ foetal loss amongst 
37 patients diagnosed before the 36th week of pregnancy, but only a 
7.9i; foetal loss amongst 63 patients where the diagnosis 'W8S made when 
the patient was 36 or more weeks pregnant. Prematurity is undoubtedly 
the major factor causing foetal loss in patients with :imminent eclampsia. 
The standard of antenatal care is an important factor in allowing the 
developnent of ir11:n:i.nent eclampsia - especially the early development 
before the 36th week of pregnancy. · 

S :y:mptoms. 

The Symptoms a:rd Hlysical Signs Present in 100 cases 
of Imminent Eclampsia. 

Symptoms were present in 88% of pbtients. Table XVlll (page 73) 
indicates the variety· and frequency of the presenting symptoms. 

Severe persistent headache was the most frequent complaint and was 
present in 81 patients. Usually frontal in type, it was o:f'ten not 
relieved by conmon householr'! analgesict.• Of the 19 petie11t2 who wel'e 
headache free, 11~ WEll'E< caaplet ely symptom free. 'rhe reIIBining 5 
patio,1+.;s cornpla inea. respectively of (i) antepertum haemorrhage - 2 cases; 
(i i) extreme irritability - J case~ associated with fainting and epi-
gastric pain in one case each · 

Maey patients had more than one symptom. - Table XlX (p:ige 73). 
The maximuJn nurr:ber of presenting symptoms in any one patient was 4, 
al though no less than 11 different symptoms were recorded. 

In discussing the selection of criteria for di.signosing imminent 
ecl~~psi~, I stated that I expected that sy.nptoms would be n~re 
prevalent amon~t the priinigravidae and so ensure their rightful 



• 

• 
inclusion for special treatment , I re~soned that primigravidae 
developing a rt:dsed 1Jlood pressure for the first time would be more 
sensitive to the effects thereof than uultigravidae who, in marzy­
oaaes, would have underlying hypertensive vascli.lA.r disease and so 
would be accustomed to the effects of hypertension, To determine 
whether this was in fact true, the 14 patients in whom there were no 

, presentin~ syr.iptoms of inuineni eclar.1psia were carefully assessed, 
Table J0C (page 74). . 

72 . 

The findings- in table XX were to me totally unexpected, No less 
than 11 of the 41 primigravidae were asymptomatic cases of irrminont 
eclampsia, whereas onl:, 3 of the 59 r:iultigravidee were asymptomatic, 
The mean age of these 14 patients was 24, 4 yer.rd as com-pered to a mean 
age of 26.3 years for the whole series, The rneen blood pressure of 
these 14 patients was 187/124 nun of mercury as compared to a mean of 
195/126 mm of mercury for the whole serit1s, 

It is obvious thBt symptoms in cases of inminent eclampsia are much 
less frequently seen in primigravidae. Asymptomatic primigravidae do 
not differ f'rom those with symptoms of inminent eclsmpsia as rE:lgards age 
or pre5enting blood pressure. 

In this series of 100 cases of imminent eclampsia, 3 p.:1tients 
developed convulsions. All had presented with symptoms and 2 were 
primigravidae. Thus of the 30 primigravidae with presenting syn1ptoms 
2, or 1 in 15, developed eclampsia. 

Although the numbers are few (it is difficult to obtain large 
numbers in this type of work) I believe that the appearance of symptoms 
in primigrevidae with the other criteria of :imminent eclampsia present, 
indicates an even greater l:i.kelihood of convulsions occurring. Put i..11 
another way - to delay treatment in severe cases of toxaemia in primi­
gravidae because they a re asymptomat ic is not justified, because the 
onset of symptoms increases the likelihood of ccnvulsions, 

Foetal loss ves assessed against the presenting IIBternel symptoms , 
Table XXl (page 75), Among the 41 primigravidae in this series there 
was a foetal loss of 6'. Four of these 6 infants were born to roothers 
who were asymptomatic, The previous pal"agraph dealt v.ith the mater1l8l 
viewpoint in relation to symptoms of inminent eclar.psia. The views 
express6<i there are underlined by the foetal prognosis as shown in 
Table XXl. From the foetal viewpoint it appears unwise to delay 
delivery in an asymptomatic primigravidae with imninent ecl9mpsia, 



TABJ.E XVlll. 

The Nature and Fregt.iency of the Symptoms 
seen in 100 Cases of Inrninent Eclampsia. 

Symptom. 

Severe headache 
Visual dis~urbence 
Extreme irritability 
Epigastric p;ain 
Antepartum haemorrhage 
Vomiting 
Dyspnoea 
Vertigo 
Fainting 
Congestive cardiac failure 
Oliguria 

TABLE~-

Nunber of patients. 

81 
18 
15 
10 
10 

8 
5 
2 
2 
2 
1 

The Number of Presenting Symptoms per Patient. 

Number of symptoms. 

0 
1 
2 
3 
4 

Number of patients. 

14 
37 
31 
16 

2 

100 

73. 
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TABLE XX. 

Data Concarni!!a Patients with Asymptomatic 
Imminent Eclampsia. 

PatiE11.t .Age Blood Pressure A lbumi.nuria Oedema. 

Primi&:avida e 1 20 230/130 Solid Gross 

2 19 180/140 ++ Moderate 

.3 20 170/120 ++ Moderate 

4 17 170/1.30 ++ Gross 

5 27 100/130 +++ Gross 

6 17 160/110 Solid Gross 

7 18 160/115 +++ Nil 

8 21 160/110 Solid Gross 

9 25 165/110 +++ Nil 

10· 25 215/130 Solid Slight 

11 25 185/135 Solid Moderate 

Mtll tiS!:aridae l 41 230/1.30 +++ Slight 

2 4D 200/130 +++ Slight 

.3 27 210/120 Solid Moderate 

Mean age = 24.4 years. Primigravidae = 21. J . yeans. ,Multigravidae = J6 years. 

Mean blood pressure = · 187/124 IIlll of JIW3rour:,. 



TABLE lll. 

Foetal Ioss in relation to the Presenting 
Maternal S;ymptoma. 

Prim.i.gravidae. 

Yul tigravidae. 

Foetal Loss. 

SB 

mm 

NND 

NND 

NND 

NND 

SB 

SB 

SB 

SB 

NND 

NND 

NND 

NND 

NND 

NND 

NND 

Maternal Symptons. 

Headache. Visual disturbance. Epigastric 
pain. 
Headache. 

Nil 

Nil 

Nil 

Nil 

Headache. Dyspnoea, Antepertum haemorrhage. 
Congestive cardiac failure. 
Headache. Bpigaatric pein. 

Headache. Visual disturbance. Epigastric 
pain. 
Headache. 

Headache. Small antepartw haemorrhage. 

Antepartum haemorrhage 

Headache. Epigastric pain. Vomiting. 

Headache. 

Headache. 

Headache• 

Headache. 
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Symptom were present in all mul tigravidee who suffered foetal loss. 
As only 3 out of 59 were asymptOID8tic this is a not mexpeoted finding. 

The absence of symptoms in cases of imninent eclampsia, particularly 
in primigravidae (? young patients) does not justify a less :immediate or 
a less intensive form of management. 

Blood Pressm"•• 

The overall mean presenting blood pressure in this survey •s 195/126 
um of mercury. For primigravidae the mean was 182/123 mm of mercury and 
for mul. tigr:avidae the mean was 20i./l.28 mm of mercury. Apart tran Molumphy 
and Garcia 115who in their series found the mean blood pressure for 
primigravidae 170/115 Dill of mercury ani for multigravidae 190/120 mn of 
mercury, comparative blood pressures were not available. The Cape TollJl 
sUl"V'ey figures show that the minimal blood pressure for diagnosizlg 
imminent eolamps:l.a as defined by me, was clearly surpassed in the vast 
majority of oasea. Only 2 patients had a blood pressure lower than the 
standard of 160/110 mm of mercury. The lowest blood pressure of any 
primigravidae in this series was 150/105 mn of mercury, while the highest 
was 230/130 or 205/155 nm of mercury. These latter two patients were 
aged 20 am 18 years respectively. The corresponding figures for multi­
gravidae were 160/100 and either 290/160 or 260/190 nm of merCm"y. 

The foetal loaA in relation to the presenting maternal blood pressure 
is shown in Table llJ.l(page 77). The mean diastolic blood pressure in 
both primigravidae and multigravidae who suffered foetal loss was slightly 
higher than tor the whole aeries. From amngat the 6 primigravidae with 
systolic blood pressures of 210 nm of mercury or 1aore, 2 infants were lost. 
From anx:>ngst the 5 multigravidae with systolic blood pressures of 260 mm 
of mercury or more, 3 infants were lost. 6 multigravidae had diastolic 
blood pressures of 160 mm of mercury or more, and there was a foetal loss 
of 3 :f'ran 1his group. 

Al though the mean maternal blood pressure associated with infant loss 
differs little from the overall mf;lln maternal blood pressure in this series 
there is definitely an increased foetal loss in patients with exception­
ally high systolic blood pressures and in multigravid patients with 
exceptionally high diastolic blood pressures, 

The presenting blood pressures oi' the 3 patients who subsequently 
developed convulsions were 200/140 and 170/125 in primigravidae, and 
160/120 mm of mercury in a multigravida. 



TABLE XXll. 

Foetal Loss related to the Presenting 
Maternal Blood Pressure. 

Foetal Loss Maternal blood :eressure. 
Primigravidae. 

SB 210/130 

NND 185/135 

NND 170/120 

NND 220/110 

NND 180/130 

NND 16o/110 

Mean = 187/122 mm of mercury. 

Mu1 tigravidae, 

SB 190/120 

SB 175/105 

SB 210/160 

SB 180/130 

NND 260/190 

NND 260/l.JO 

NND 16o/.l.25 

NND 180/120 

NND 170/120 

NND 260/16o 

NND 18.5/115 

Mean= 203/1.34 mm of merourv. 

77, 



Albwninur ie • 

Table XXlll (page 79) indicates that only 17 of the 100 patients 
in the survey had less than a 2 plus albrnoiIWria whm first treated 
with Avertin. At the opposite end of the scale, ~ of patients 
presented with a solid albuminuria. 

As it is OOI11110nly believed th.et the duration of the albuminuria 
affects the foetal prognosis, Table JXlV (page 80) was drawn up to 
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show the foetal loss in relation to both the amount of and the known 
duration of the albuminuria. 82 • .J' of' the total foetal loss occurred 
in patients with a 3 plua or solid albuminuria, whereas only 6i.,.ci. of the 
total patients had this degree of albuminuria. In primigravidae 
eapeoially the foetal prognosis bears a direct relationship to the 
degree of albuminuria present. The duration of the albwninuria also 
probebly atf'ects the foetal prognosis, although 1he available figures 
are too small to be significant. .Albuminuria was known to have been 
present in one patient delivered of a stillborn infant for 7 weeks. 
Apart from the 7 cases in Table XXlV, there were another 16 patients -
Tables lX, X, n and lll - with an albuminuria present at an antenatal 
examination. In I+ of these 16 patients the albuminur ia was present for 
more than one week as was the case with 4 of the 7 cases in Table XXlV. 
Among these 8 cases of albwninuria of more than one week's standing 
there •s a foetal loss of /+. 

Table XXlll reveals that there were 17.~ of the primigravidae am 
17.~ of the mul.tigravidae with less than a 2 plus albuminuria. Table 
UV (page 81) shows the age group of patients with solid albwninuria 
compared to the overall age groups, ard that these ages oorrespond. It 
waa expected that sane older multigravid patients with underlying 
hypertensive vascular diseese and vecy mild superimposed pre-eclampsia 
would be inchded in this survey, but in fact such ceses if included did 
not present as a group, an indication that the standards set for defini­
tion are satisfactory. 

Oedema. 

The extent of the oedEIIl8 detected in each patient is shown in Table 
XXVl (page 82). As stated on page the oeden:e was assessed on an 
entirely clinical basis. 741', of the patients had moderate or gross 
oedema, while only ~ did not have any at all. There was no obvious 
difference in the extent of oed8llll detected in primigravidae and 
Illll.tigravidae. Table XXVll (page 83) shows that the mothers, whose 
infants died, all had sane degree of oedema - 8~ having moderate or 
gr.-oss oedeJJB. 



TABI.E XXlll. 

The Presentipg Albwn.inuria in Imminent Eclampsia. 

Anx>unt of Albuminuria. Primigravidae. Mul tigravidae. All Patients. 

No. % No • ~ No. & %· 
.. 
Nil 2 4.9 2 

Trace l 2.5 2 3.4 .3 

+ 4 9.8 8 13.6 12 

++ 8 19.6 11 1s.7 19 

+++ 10 24-7 10 17.0 20 

Solid 16 38.5 28 47.3 

41 1~ 59 1~ 100 
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TABLE xnv. 
'\ ,, 

Foetal Loss in relation to th~ Presenting 
Maternal Albuminuria. 

Known d'lll,'.'ation 
Foetal Loss. Presenti!}B; Albwn;muria. of Albuminuria. 

Pr imistravida e. 
SB +++ 2 weeks. 

NND Solid Nil prior to 
admission. 

NND Solid l week. 

NND +++ 4 days. 

NND Solid Nil prior to 
admission. 

NND Solid 2 weeks. 

MultiEavidae. 
I SB Solid Unknown. 

SB Solid 7 weeks. 

SB Solid Uil prior to 
admission. 

SB + 2 weeks. 

NND Solid Unkno1111.. 

NND +++ Unknown. 

NND Solid Unknown. 

NND Solid Unknown. 

NND Solid l week. 

NND Trace Unknown. 

NND ++ Unknown. 

,I 



TABLE XIV. 

Ages of Patients with Solid Album:inuria 

Compared to Overall Ages. 

Age. Solid albuminuria group. 

No. % 

15-19 5 11.} 

20-24 13 29.7 

25-29 lO 22.7 

30-34 8 18.2 

35-39 5 11.3 

40-44 2 4.5 

45-49 1 2.3 

44 1~ 

81. 

Total Patients. 

No. & % 

17 

27 

17 

18 

6 

l 

100 
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TA.BtE XXVl. 

Degree of Presenting Oedema. 

Degree of Oedema. Primigravidae. Kul tigravidae. All Patients. 

No. % No. 2' No. & ,;. 

Nil 3 7.4 3 5.1 6 

Slight 9 22.2 11 18.8 20 

Moderate 33.9 21 35.6 35 

Gross 15 36.5 24 40.5 39 

41 59 100 

- -- -
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TABIB XXVll. 

Foetal Loss in relation to the Presenting 
Maternal Oedema. 

Foeta 1 Loss. Presenti~ oedellll. 
Primi.gravidae. 

Mul. tigravi.dae. 

SB 

NND 

NND 

NND 

NND 

NND 

SB 

SB 

SB 

SB 

NND 

NND 

NND 

NND 

NND 

NND 

NND 

*Received diuretics before admission. 

Moderate. 

Moderate. 

Gross. 

Gross. 

Gross. 

Gross. 

:Moderate.• 

Moderate. 

.Moderate. 

Gross. 

Slight. 

Slight. 

Moderate. 

Gross. 

Gross. 

Gross. 

Gross. 

83. 
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Haerooglobin on admission. 

Table llVl.11 given below rev,eals that only 80 of the 100 patients had 
haemoglobin estimations recorded on admission to hospital. It is 
surprising that no less than 14 (2~) of the emerge~y admissions did 
not have this important examination. (Booked patients all have at least 
one haemoglobin estimation antenttally). The lowest recorded 
haemoglobin was .3. 9 ~. As bone marrow examina~ions were not performed 
on aey of these patients, the a etiology of the detected anaemias is 
unknown. 

Patients with low haemoglobin levels created maey problems in manage-
ment. .Avertin was administered in the usual manner, but induction of 
labour or caesarean sect ion delivery had to be delayed until a slow 
transfusion of packed cells had been completed. During the pell'iod of 
the transfusion, avertin administrations were repeated when indicated. 
Despite the prolongation of foetal risk in such cases, all the infants 
survived. 

The antenatal clinics at the Peninsula Maternity Hospital supply 
tablets of ferrous sulp-l8te routinely to all patients. Tabl.& XXVlll 
suggests that iron supplements in pregnEtncy prevent the developnent of 
anaemia. Table XVl which showed greater maturity aroongst booked 
patients with imminent eclampsia, lends indirect support to the 
assumption for it is known that the greater part of the densnd for iron 
in pregnancy i s exerted in the latter months .37 

Less than 6 
6 - 7.9 
8 - 9.9 

10 - 11.9 
12 - 13.9 
More than 14 

TABLE llVlll. 

Presenting Maternal Haemoglobin. 

Booked petients. 

No. % 

1 2.6 
18 46.1 
17 43.6 

.3 7.7 

39 
-

Non-booked patients, 

No. % 
1 2.4 
1 2.4 
6 14.6 

17 41.5 
15 36.6 
1 2.4 

41 -
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,, 
Blood Groups. 

The blood gt"oups were available in 56 of the 100 patients. 
Table llll 

A rand.an sample of blood groups from a a similar racial 
distribution was extracted from the records of the Blood Transfusion 
Laboratory at the Medical School, Cape Town. The percentages 
differed only slightly from those of' the survey gt'Oup. 

TABLB IXl.X. 

Maternal Blood Group. 

Blood Group. Numbers. .Ji_ 

A Rh +ve 15 26.6 

A Rh -ve 1 1.8 

B Rh +ve 7 12.4 

B Rh -ve l 1.8 

AB Rh +ve 4 7.1 

AB Rh -ve 

O Rh +ve 26 46.7 

O Rh -ve 2 3.6 

56 l~ 

85 • 
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,. 
The Management of 100 Cases of 

Imminent Eolampaia. 

The Administration of Avertin. 

86 • 

Avertin was administered to every patient in this survey and formed 
the basis of the medical - as opposed to obstetrical - management. The 
dosage for each cese 11Bs calculated according to the chart shown in 
Table lll(page 32). Table XXX (page 87) indicates the individual doses 
administered. The meen doses were, (a) for all patients 5.9 ml, 
(b) for primigravidae 5.7 ml, and (c) for mul.tigravi.dae 6.o ml.. As 
doses are oelculated according to weight, it is apparent that the multi­
gravidae are :mre obese than the pr:imigravidae. This table caif'irms 
the selection by Campbell and Burton27 which was later endorsed by 
Morrall9 thst 5.5 ml is a safe and satisfactory amowit to use when the 
petient' s weight is unknown. 

Table XXXl (pege 88) reveals the number of occasions upon which avertin 
was administered to individual patients. Factors that influence the 
number include:-

(i) - Duration of pregnancy. A ccnservative attitude towards 
terminating pregnancy was adopted in a few patients less than 
32-34 weeks pregnant. 

(ii) - Stage of pregnancy or labour. Antepartwn patients required 
a longer period of rnedical management. 

(iii) - Method of delivery. The period of medical management was 
usually reduced i n patients submitted to an elective 
caesarean section. 

(iv) - Gravidity. Pr:imigravidae have longer labours than multi­
gravidae and so need avertin more often. 

(v) - Unknown factor, i.e. the response of the patient t o the 
initial dose. 

The f'inding that primigravidae on the average required 2.1 doses as 
against the 1.8 doses of' the multigravidae is not unexpected. 

An analysis of the first four factors which a f fect the number of 
doses of avertin needed suggests that the toetus has a poorer prognosis 
in such cases. Table XXXll (page 89) reveals that this is so. The 
mean nwnber of doses and the mean total dose given to patients whose 



" infants did not survive was markedly in excess of the respective means 
for ell patients. In these cases I do not believe thet the foetal 
mortality stems from the administrations of avertin, but thet the 
factors requiring the increased doses are the underlying cause of the 
poorer foetal prognosis. 

TABLE XXL 

The Dose of .Avertin .Administered to 
100 Cases of Inuninent Eclampsia. 

.Avertin in ml. Primi&:avidae • Mul t:igravidae. All Cases. 

No. % No. % No. & %. 
4.0 l 2.5 l 

4.5 l 2.5 5 8.5 6 

5.0 9 21.9 7 11.9 16 

5.5 9 21.9 14 23.7 23 

6.o 12 29.2 12 20.2 24 

6.5 5 12.2 8 13.6 13 

7.0 4 9.8 4 6.8 8 

7.5 7 11.9 7 

8.0 2 3.4 2 

41 1~ 59 lOC}fo 100 

Mean dose pri.migravidae = 5.7 ml. 
Kean dose mul.tigravidae = 6.o ml. 
Mean dose all patients = 5.9 ml. 

87. 
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TABLE XXXl. 

The Number of Do-.es of Avertin 

Administered to Each Patient. 

Doses ot Avertin. Primi.gr avida e. Multigravidae. 

l 17 27 

2 11 20 

3 7 8 

4 .3 3 

5 2 1 

6 l 

4l 59 

Mean nt1nber of doses pr:i.migravidae = 2.1 

Mean number of doses mul.tigravidae = 1.8 

Mean number of doses all cases = 1.96 

88. 

All Cases. 

44 

31 

15 

6 

3 

1 

100 
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um: xxxi1. 

Foetal Loss in Relation to the Dose and Number 

Pr1rnigravi.dae. 

Mul t !gravid.a e. 

Pr :i.migr avida e. 

Yul tip;ravidae. 

of Doses of Avertin Administered. 

Foetal Loss .Avert;!n in ml. 

SB 6.o 
NND 4,.5 
NND 5.5 
NND 7.0 
NND 5. 5 
NND 5.5 

SB 7.5 
SB 7.0 
SB 6.5 
SB 5.0 
NND 6.o 
NND 7.5 
NND 5.0 
NND 7.0 
NND 5.5 
NND 7.0 
NND 5.5 

Mean dose = 5. 7 ml. 
Mean number of doses = .3. 2 
Mean total dose = 17.8 ml. 

Nwnber of 
Doses. 

2 
3 
4 
3 
5 
2 

3 
3 
l 
2 
.3 
2 
.3 
2 
3 
l 
2 

Total 
Avertin in ml. 

12.0 
1.3.5 
22.0 
21.0 
27.5 
11.0 

22.5 
21.0 
6.5 

10.0 
18.0 
15.0 
15.0 
14.0 
16.5 
7.0 

11.0 

Mean total dose all primigravidae = 12.0 ml. 

Mean dose = 6 • .3 ml. 
Mean number of doses = 2.3 
Mean total dose = 14.0 
Mean total dose all multigravidae = 10.8 ml. 



The Effects which followed the 
.Administration of Avertin. 

Sedative effect. 

90. 

On plge 47 details were given of the criteria used for the estinetion 
of the sedative effect of avertin. The results in the 100 cases in this 
survey are shown in Table XXXlll. below. The DBXimal depth 0£ sedation 
achieved in the first hour after treatment has been used as the assessment 
standard. A~er 2-3 hours patients usually regained full ccnsciousness, 
but soon lapsed into a tranquil sleep. It was the exceptional patient 
who was restless during the recove-ry phase. 8~ of patients were deeply 
sedated, 1~ were moderately sedated, ~; were only lightly sedated and in 
1 multigravidae there ves no apparent sedative effect at all. In 3 
patients deep sedation, not previously present, followed the second 
administration of avertin. 6 patients in whom there was only moderate 
or light sedation, received avertin in the late first stage of labour. 
In all, avertin was administered to 9 patients in the late first stage 
of labour, and in only 3 was both deep sedation and a fall of blood 
pressure to a satisfactory level produced. 

Unconsciousness invariably followed within 5 minutes of the 
administration of avertin. I found that the loss of the corneal reflex 
was not a reliable guide in assessing the depth of sedation. I noted 
that just prior to the loss of consciousness many patients gave a deep 
sigh. This observation, as far as I am aware, has not previously been 
recorded. 

TABLE XXXlll. 

The Sedative Effect of Avertin in 
Imminent Eclampsia. 

Sedative Effect. Pr i.migravidae. 'Mul t igravidae. 

Number. Number. 

Deep 34 48 

Moderate 6 9 

Light 1 1 

No etfect 1 

.All Patients. 

No. & % 

82 

15 

2 

1 
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91. 

Blood Preaaur• 

The basic pathology in cases of imminent eclampsia is an arteriolar 
nsoconstriction. Avertin acts direct on the blood vessels, heart and 
vasonx:rtor centre, and should therefore be capable of relieving any 
vasoconstriction present. 

The effect of evertin upon the blood pressures of the 100 patients 
in this series is revealed in Table XlXlV (page 93). In every 
patient there was a fall in the systolic blood pressure and in only one 
patient - e primigravida - was there no fell in the diastolic blood 
pressure. In 3 patients the fall in the diastolic pressure was greater 
than the fall in the systolic pressure, while in 11 patients there were 
equal drops. A table of figures gives no indication of the clinical 
improv4'1Jlent which avert in exerts on the hypertension of toxaemia. IC, my 
paper detailing the value of avertin in the management of eclampsi.a 3 
I assessed the falls in blood pressure in the following manner. The 
lowest blood pressure reading in the first hour aftsr the administr8tion 
of avertin was clllssified as -

(i) - Satisfactory - if below 140/100 mm of mercury. 
(ii) - Moderate - if between 140/100 and 160/110 mm of mercury. 
(iii) - Poor - if above 160/110 nnn of marcury. 

The classification was based on the probable diminishing risks of 
eclampsia occurring with blood pressures at lower levels. 

This same clinical assessment was applied to the 100 cases of imminent 
eclampsia in the survey and the results are set out in Table 1:1.XV (page 94). 
In 7Yfo of patients there was a satisfactory response. Because many 
patients when first treated had presented with phenomenally high blood 
pressures, it •s thought that some who were classified as poor responses 
may, in ftict, have resoonded well to avert in. A more ori tical analysis 
was therefore made of the 27 patients whose falls in blood pressures 
were considered either moderate or poor, Tables XXXVl and .XXXVll (pages 95& 56) • . 

It is plain that IllEI ey of these patients s bowed considerable drops 
in their blood pressures j no less than 15 out of 27 having a fall in 
the systolic blood pressure of 40 mm of mercury or more. In 6 cases the 
hypotensive effect was considered satisfactory after a second adminis-
tration of avertin. 16 patients were deeply sedated despite having 
oomperatively poor blood pressure resp:mses. On the whole I tounl 
that the administration of avertin in the late first stage of labour 
produced neither a satisfactory fall in the blood pressure nor a deep 
level of sedation. It is likely that there is poor absorption in such 
patients. 



In only two patients was the fall in blood pressure considered 
to have produced a deleterious effect -

(1) 

(2) 

The patient referred to on ~ge 66 in whom the second dose of 
avert in caused a considerable fal 1 m blood press\U'e and also 
foetal distress. 

A multigrevid patient whose blood pressure dropped from 180/120 
to 80/65 mm of mercury and who exhibited the signs of shock. A 
8D18ll dose of methidrine corrected the hypotension. Two 
subsequent administrations of avertin produced no ill effects. 

In the DBjority of patients the blood pressure remained at a lower 
level for 2-3 hours after the first lot of avertin and for even longer 
periods after the second and subsequent doses. Graphs lV, V and Vl, 

(pegea 97, 98 and 99 ) are examples of the effect of avert in upon the 
hypertension associated with i.Dminent eclalµpsia. 

In an occasional patient avertin apparently restored the blood 
pressure to a basic level and so termination of pregnancy was delayed 
for days, and in one case, weeks. Table XLlV (Page 113). 

92. 

In discussing the objectives for the ID8l18gement of :immment eclampsia 
I emphasised that it was necessary - (i) to achieve an effective degree 
of sedation, and ( ii) to relieve the arteriolar vasoconstriction and so 
reduce the elnated blood pressure. The efficacy of avertin in these 
regards was that -

(a) A deep sedation and a fall in the blood pressure to a satisfactory 
level was obtained in 72 patients. 

(b) A deep sedation but a less satisfactory fall in blood pressure 
occurred in 10 patients. 

(c) A fall in the blood pressure to a satisfactory level but only a 
moderate or light sedation occurred in 7 patients. 

(d) Mixed rood.orate and poor responses - 10 patients. 

(e) No sedative effect and only a fall in blood pressure to a poor 
level - l patient. f 

Overall, avertin appears to be successful in sedating and in producing 
a reasonable hypotensive effect in 8~ of patients diagnosed as being 
in a state of imninent eclampsia. No 1 ess than 6 of the 11 failures in 
treatment had evertin administered in the late first stage of labour. A 
failure of absorption due to the presenting part occupying the pelvis is 
the most likely explanation. It seems that in cases of this type mtra-
venou.s therapy would be more predictable and so more effective than is 
avertin administered per rectum. 



i 
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B. 

TABIE xxnv. 
The Effect of .Avertin upon the Blood 
Pressure in Imminent Eclampsia.• 

Blood Pressure. Mean tall in m. m. of 

9.3. 

mercury. 

Primigravidae. Multigrevidae. All Patients. 

Systolic 
Diastolic 

Maximum fall in B. P. 

Systolic 
Diastolic 

59 
40 

75 
43 

Primigravidae. 

125 mm of Hg. 
90 mm of Hg. 

68 
42 

Mul tigravidae. 

160 mm of Hg. 
100 mm of Hg. 

The maximum fall in an individual primigravid patient was from 
205/1.30 rmn of Hg to 00/4!) mm of Hg, i .e. 125/90 nun of Hg. 

The neximum fall in an individual multigravid patient was from 
260/190 nm of Hg to 110/90 mm of Hg, i.e. 150/100 mm of Hg. 

Minimum fall in B.P. 

Systolic 
Diastolic 

Pr :imigravidae. 

10 
0 

Multigravidae. 

20 
10 

The min:imum :fall in an individua 1 primigravid patient was 10/10 mm 
of mercury and in an individual multigravid patient, either .30/10 
or 20/2!J mm of mercury. 

&rhe fall in blood pressure used for this table was the maximal 
that occurred in the first hour after tbe administration of 
averti.n. 



TABLE XXXV. 

The Fell in Blood Pressure due to Avertin 

assessed es a clinical response in 100 

cases of imminent eolamps 1a. 

Clinical Response. Priaj.gravidae. Multigravidae. All Patients. 

Satisfactory 35 38 73 

Moderate 5 11 16 

Poor 1 10 11 

59 100 

• 
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100. 

Albuminur ia • 

.As previously stated, the am:>unt of albumen in the urine was always 
assessed by a rough quantitative metrod only. In no patient did the 
albwninuria increase in degree after the administration of avertin. 
On the contrary, in ID9ny cases a solid albuminuria would become a two 
plus or one plus within a matter of hours. This effect was not 
predictable in en individual patient. 

Maternal Pulse. 

The majority of the patients presenting with inminent eclampsia 
have a tachycardia. The pulse rate is usually 100 or more beats per 
minute. Table XXXVl.11 below reveals the effect of avertin on the 
meternal pulse. In this table the average pulse rate during the hour 
following the first dose of avertin was compared to the pulse rate 
present at the carmencement of therapy. In 3~ of patients the pulse 
rate rellllined unchanged; in~ it was decreased, and in 57% it was 
increased by an average of 10 to :2() beats per minute. .An increased 
pulse rate was often associated with an effective dr~ in the blood 
pressure - an observation first rrede by Jaires Young"J.77 

TABLE XXXVlll 

The Effect of Avertin on the Maternal Pulse Rate. 

Changes in Pulse Rate1- Numbers of patients. 

Primigl"aVidae. Mul tigravidae. .All. 

-20 2 2 
-10 1 2 J 
Nil 20 18 38 
+10 11 18 29 
+20 8 16 24 
+21 am over 1 3 4 

41 59 100 
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101. 

Maternal Respiration. 

A tachypnoea was a conm:>n presenting sign in cases of imm:inent 
eclampsia. Table XXXU given below shows the changes in the maternal 
respiration which followed after the first administration of avert:in. 
Respiratory depreaaion was observed in only one case and followed after 
a third dose of avertin. The patient was given intermittent positive 
pressure respiration for 55 minutes. Details are given on pege 
The undoubted cause of the respiratory depression was overdosage with 
avertin and mor}Xline. This was the only patient in whom cyanosis occurred. 

In 6$ of petients the respirator:.r rate renBined unchanged; :in 29fo the 
rate was decreased by usually less than 10 breaths per minute, ani in 7fl, 
the rate was increased. There were 3 patients in whom the respiratory 
rate tell by more than 10 breaths per minute and in all three deep sed­
ation had been achieved. 

A well Illlrked laxity of the jaw and pharyngeal muscles occurred very 
soon after the a vertin administration. Airways were routinely inserted 
during the induction period and were well tolerated. 

.An obvious accumulation of secretions in the upper respiratory tract 
was rare, but nevertheless the patients were nursed on their sides with a 
change of position every hour, and aspiration of the pharynx was also a 
routine every hour. Prophylactic antibiotics were not administered. 
There was one case of postpartwn respiratory infection • 

TABU. XXX.U. 

The Effect of .Avertin on the Maternal Respiratory Rate. 

Changes in Respiratory 
Rate. Numbers of patients. 

Primis.;:avid.ae. Multis.;:avidae. ill• 
-11 to -15 3 3 
- 6 to -10 6 13 19 
- 1 to - 5 2 5 7 

Nil 28 36 64 
+ 1 to + 5 1 1 
+ 6 to +10 4 2 6 

41 59 100 
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Foetal Heart Rate. 

All ooUJt:ing ot the foetal heert rate was done with simple auscultation • 
As Dl8I\Y of the patients were obese, and as all were nursed in a lateral 
position, auscultation was often difficult. The method was the only one 
available to us an:1 clinically proved very reliable. A method of 
IIDnitoring the foetal heart would be DI.lob less disturbing to the patient 
and would ease the task of those who 'special' these cases. 

Table XL presents the effects of avertin on the foetal heart rate. 
The average rate during the first hour following the avertin administration 
was compared to the foetal heart rate present at the camiencement of treat­
ment. In 8(}l~ of cases the rate was unchanged, in 1o;; it was decreased 
and in 1~ it was increased. In only one instance was foetal distress 
directly attributable to the administration of avertin. This patient was 
discussed on page 66. 

There •s no obvious parallel between the effects of avertin on the 
maternal and foetal systems. 

TABLE XL. 

The Effect of Avertin on the Foetal Heart Rate. 

Changes in the Foetal 
Heart Rate. Number of patients. 

Primigravidae. Mul tigravidae. ill!. 
-21 to -30 1 1 
-11 to -20 1 1 2 
- 1 to -10 3 4 7 

Nil 35 45 80 
+ 1 to +10 2 6 8 
+11 to +20 
+21 to +JO 2 2 

41 59 100 
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Can Avertin Prevent Eclampsia? 

Of the 100 patients in a state of imminent eclampsia, .3 developed 
convulsions after treatment with avertin had started. Details of the 
three patients follow 

1). J.T. (P.M.H. 2487/60) - e primigravida aged 22. This patient was 
a booked case wiho attlnded the routine antenatal clinics for 4t 
months. The first seven antenatal visits revealed no abnormality. 
One week prior to admission the urine contained a trace of albtUUen 
and the blood pressure was 120/65 mm of roorcury. The weight gain 
was 19 lbs spread over 18 weeks . Bhe was admitted in labour ~en 
38 weeks pregnant and was foun:1 to have a 3 plus albuminuria, a 
blood pressure of 170/125 nun of mercury and gross oedema. .Avertin 
was :i.rllffiedwtely administered and she was soon deeply sedated. 'fhe 
blood pressure fell to 120/80 mm of mercury in .30 minutes. One 
hour and 10 minutes a~er receiving avertin while still deeply 
sedated and with a blood pre~sure of 1.30/100 mn of mercury, the 
patient had a convulsion. A generalised tonic stage was followed 
by a generalised clonic stage. A second dose of avertin was 
administered and the IIBXirnum fall of blood pressure occurred after 
30 minutes. The level reached \'\!:ls 75/50 mm of rrercury. Two hours 
later mor"fXline grs. 4 was given to alleviate the discomfort caused by 
the uterine contract ions. Due to an error, a second lot of mon:hine 
was given two hours after the first. One hour later, i.e. s i x 
hours a:f'ter the first ad.ministration of avertin, a third dose of 
avertin was given because the blood pressure had risen to 150/105 mm 
of mercury. There was an immedia te fall in the respiratory rate to 
less "than 6 per minute and the respiratory movements were shallow. 
Cyanosis ensued and was not much improved by the administration of 
oxygen through a mask. Therefore intratracheal intubation was 
undertaken and intermittent positive pressure respiration was applied 
for 55 minutes. ~ hours later the patient was delivered of a 
healthy infant. There were no further convulsions. 

The convulsion was due to eclampsia. 

2). H. W. (P.M.H. 1355/60) - a primigravida aged 22. This patient 
was a booked case who attended the routine antenatal clinics far 
3t months. All seven antenatal attendances revealed no abnormality, 
and the weight gain was 4! lbs over 14 weeks. She was admitted. 
in labour at term with a blood pressure of 1.30/90 mm of mercury and 
no abnormal constituents in her urine. 6 hours after admission a 
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sudden develop:nent of facis l oedema was obaerved. The patient 
admitted that she had a severe headache. The blood pressure was 
200/140 mm of mercury but the urine was free of albumen. Av8rtin 
was iumedia tely administered. The blood pressure fell to 130/70 
mm of mercury and thereafter never rose higher than llt0/100 nm ot 
~cury • . 80 minutes later delivery was canpleted under general 
anaesthesl.8 by means of forceps. While the patient was caning 
roW1d fran the anaesthetic with the anaesthetist still present, 
two olonic type convulsions occurred. A small dose of thiopentone 
was administered intravenously. There were no further convulsions. 
During tre f:irst 10 postpertll'D. days a trace of albumen was present 
in the urine on 3 occasions. 

The col'lY'ulsions were accepted as being due to eclampsia. The 
anaesthetist noted that during the reoovery phase from the anaes­
thetic pt"ominent overbreath ing occurred, and therefore tetaey is 

also a possibility. 

3). W.F. (P.M..H. 2337/61) - a gravida 2 aged 26. This patient was an 
emergency admission who had not received regular antenatal care. 
Her previous pregnancy, labour ard puerperium were W1canplicated. 
She was admitted when 34 weeks by dates with a twin pregnancy, a 

solid albuminuria and a blood pressure of 160/120 nm of mercury. 
Avertin was i.umediately administered and a maximum fall in the 
blood pressnre to 90/60 mm of mercury occurred. Thereafter the 
blood pressure remained at about 140/100 mm of mercury for the next 

20 hours during which period ot time two intramuscular injections 
of pa.raldehyde were administered. The degree of albuninuria 
rEmlined unchanged and therefore :induction of labour was performed. 
Five hours later tw:in boys weighing 3 lb 11 oz and 4 lb 1 ozs 
were delivered undor general anaesthesia. Morphine grs • .\ was 
administered once postpartum, and was followed by sodium amytal 
grs.3 six hourly for !'our days. On the first postpartum day the 
blood pressure was 180/110 mm on one occasion and a two plus albumin­
uria was present. On the second and subsequent days of the puer­
peritun the urine was albumen free, although the blood pressure 
remained elevated. 82 hours after delivery the patient had a 
coIM.1lsion tor which she received avertin therapy. The post 
convulsion blood pressure was 16o/l.OO mm of mercury. There were 
no further convulsions and the blood pressure remained at about 
140/90 mm of mercury until the petient was discharged 7 days later. 

The convulsion was accepted es being due to eclampsia, although the 
presentation was unusual. 
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It is difficult to see how aey of the convulsions in these three 
patients could have been prevented. In the f:irst two cases effective 
sedation and hypotension was obtained. Neither the second nor third 
patient had an albuminuria at the t :ines that they had their convulsions. 
It is possible tl'Bt the ccnvulsions in these patients were not due to 
eclampsia. Dieclcmenn44 states that eclampsia does not occur later 
than 24 to JO hours postpartum. He quotes Zangmsister as limiting 
eclamps:ia to fits in the first 3 postpartum days, but mentions that 
Simpson diagnosed eclampsia 8 weeks postpartwn, Beudeloque 6 fl>eeks 
postpartum and Bar 4 weeks postpartum. Jef'f'coate and Scott 
trom their own work believe that fits beginning more tlen 24 hours a:rte:r 
delivery are rarely, if ever, csused by eclampsia. Browne ro on the 
other hand states that 1~ of cases of eclampsia occur 2 to 3 days after 
deliTery. Other causes of convulsions in obstetric patients are 
epilepsy, cerebral venous thrombosis, ce·rebral haem)rrhage, phaeochromo­
oytoma am tetaey. 

In addition to the above three patients who developed generalised 
convulsions, two patients (P.Li.H. 1825/60 and P.lvi.H. 3204/60) were observed 
having localised muscular twitchings. In one patient the right hand 
only was affected, while in the other both the left hand and left leg 
were involved. These Jacksonian type movements lasted on and off for 
periods of about 5 minutes, while the patient herself re1!8ined well 
sedated. They undoubtedly reflect a JOOtor disturbance of a lesser degree 
than occurs with the typical eclamptic fit. 

Can avertin prevent accidental antepartwn haemorrhage? 

Severe accidental antepartum haemorrhage is usually preceded by the 
appearance of e raised blood pressure. Only one patient in the survey 
presented with an accidental ante-partum haemorrhage after avertin had 
been administered. In this patient (P.M.H. lJJ+0/60) it is possible 
that the haemrrhage was entirely concealed prior to treatment. 

In addition there were 10 patients who gave a history of anteparturn 
haemorrhage before admission. In not one of these patients was any 
:f'urther haemorrhage observed. 
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In every case a record was kept of the amount of urine excreted in 
the first 24 hours a:f'ter the administration of avertin and in the first 
24 hours postpartum. In 96 of the 100 patients the records w~re 
accurately maintained and the date that follows was obtained from these 
records. Table XLl (page 107). The mean excretion figures as shown 
in this table do not suggest an oliguria, or even that the excretion of 
urine is depressed by the giving of avertin. On the contrary, it appears 
that avertin promotes a diuresis when administered to patients in a state 
of imninent eclamps ia. 

In the :first 24 hours following the administration of avertin there 
were only two pc,tients who failed to excrete more than 10 ounces of urine. 
The first patient was a primigravida with gross oedema who received in all 
four doses of avertin. 9 ounces of urine were excreted post-evertin and 
36 ounces postpartwn. The second patient was a multigravida with gross 
oedene who received 2 doses of avertin. The post-avertin and postparttun 
periods overlapped to a large extent and in this time only 3 ounces of 
urine were passed. (This patient was discussed more fully under foetal 
distress on page 66). 

There were three other patients who excreted less than 10 ounces 
of urine postpartum - (i) A primigravida who twice received avertin and 
excreted 7 ounces of urine; (ii) a primigravida who received 5 doses 
of avertin and excreted 7 ounces of urine; and (iii) a multigravida who 
received a single dose of avertin and excreted only 4 ounces of urine. 
All four patients excreted large amounts of urine in tbe 24-36 hour 
postpartum period. There was no case of anur:i.fl. 

The maximum outputs of urine are set out in Table XLl. There was 
no obvious correlation between the degree of oedema assessed clinically 
and the a100unt of urine passed in the first 24 hours postpartum. 
Although the inforraation was not extracted in this analysis, it is my 
impression that there is a parallel between the clinical oedema and the 
amount of urine excreted in the first 4 days postpartum. 



• TABLE XLl. 

The Excretion of Urine follovring the 

Administration of Avertin. 

1st 24 hours 
PatientsiE Post-avert in. 

Urine in Ounces • . 

Mean Pr:i.mi.grevidae 39 

Mean Multi.gravid.ae 37.5 

Mean - All Patients 38.1 

:Minimal Primigravidae 9 

Minimal Multigravidae 3 

Maximal Primigravidae 101 

Maximal Multigravidae 112 

«38 Primigravidee 

58 Multigravidae 

1st 24 hours 
Pos tpe rtum. 

Urine in ounces. 

52.6 

~-3 

51.2 

7 

3 

140 

138 

107 • 
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Obstetric Management. 

There were 73 ante~rtum diagnoses, of inminent eclampsie, 25 
intral'8rtum arrl 2 postpartum. The obstetric n:enagement of the latter 
two patients will not be discussed. 

Antepartum !nuninent Eclampsia. 

The mail8gement of this group was roughly by three methods, viz:-

(i) a. Immediate induction of labour 51. 
b. Induced patients first treated when not in labour - 4. 

(ii) Imnediate elective caesarean section 9. 

(iii) Elective postponement of termination of pregnancy - 9. 

(i) a. Inmed.iate induction of labour was performed in 51 patients, i.e. 
induction of labour was commenced within 24 hours of the first 
ad11dnistration of avertin. 42 patients were induced within the 
first 5 hours and 9 in the period 5-24 hours. These latter 9 
included 2 very ail8emic patients who were being transfused 
slowly, 1 patient in congestive cardiac failure who was treated 
initially with digitalis and diuretics, and 2 patients induced 
at 15 and 23 hours post-avertin respectively when conservative 
management was abandoned. The delay in the renBining four 
oases is accounted for by the time lag between domiciliary 
management by the Flying Squad and admission to hospital. 

b. For p11-poses of analysis the 4 patients who received avertin 
after induction but before the onset of labour, are grouped 
with the above 51 patients. Induction of labour was always 
by artificial rupture of the membranes - f'orewater membranes 
if possible - followed by a 'pitocin' drip infusion if labour 
did not i.Dlnedi.ately ensue. 9 of these 55 patients were 
subsequently delivered by caesarean section and are tabulated 
in Table XLll (plge lll). An absolute failure to induce 
labour was the indication for caesarean section in only .3 
patients. 

The foetal loss amongst the 55 patients was 10 - 4 stillbirths 
am 6 neonatal deaths. In only one patient suffering foetal 
l0ss was induction followed by caesarean section. 5 of the 
10 perinatal deaths were in infants weighing less than .3 lbs. 
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(ii) 

There were two sets of twins delivered., giving a total of 57 
viable infants. The foetal loss., therefore., is 17.5,~ • 
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From am:,ng the 15 infants delivered who weighed less than 4 lbs, 
there was a loss of 5., i.e. 33. J;;. 

An :imnediate elective caesarean section was performed on 9 occasions. 
Table XLlll {pege 112). There were no stillbirths but there were 
5 neonatal deaths. Of the 5 infants who were delivered weighing 
less than 4 lbs., only l survived - an SO:~ foetal loss. 

Dewhurst 4l concluded that the foetal mortality in :i.nminent 
eclampsia would be likely to improve with more deliveries by 
caesarean section in the 30-35 week :meture group. Hamilton et a168 
suggested that in cases of severe toxaemia the survival rate of 
babies under 4 lbs wmld be better when they were delivered by 
caesarean section. The figures I have stated do not support either 
of these views. Even when those patients who were induced but wh0t 
subsequently were delivered by oaesarean section are grouped with 
the elective caesarean section patients, the f~tal mortality is 
still worse for the infants delivered by caesarean section as 
compared to those delivered vaginally. 

The findings in this survey support the opinions of Kellar.,82 
Barry 7 and Douglas50 anx>ng others who advocate vaginal 
delivery in cases of immihent eclampsia. 

(iii) Elective postponement of termination of pregnancy by either 
induction of labour or elective caesarean section., was the manage-
ment selected for 9 patients. Table XLlV (page 113). This 
group includes all patients in whom no attempt was made to deliver 
the infant or induce labour within the first 48 hours af'ter the 
administration of avertin for the first time. 

At the start of this 5UrVey there was no plan for a group of 
patients as depicted in Table XLlV. However., early cases treated 
with avertin occasionally improved dramatically and gave the 
impression that the toxaemic process might be reversible. 
Subsequently., therefore., in patients who were by dates preil!lture 
or who suffered from an additional complication such as severe 
ane.ania or congestive cardiac failure., termination of pregnancy 
was deliberately withheld. These patients were very caref\illy 
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watched and created a heavy load for both the nursing and medical 
staff. The results are gratifying and suggest that with the right 
drug or drugs, delaying tactics are not only practical but safe 
and probably beneficial to the foetus. My experitl'lce "WBs that 
the switch :from avertin to other sedative and/or hypotensive therapy 
was difficult to achieve without the degree of albtuninuria suddenly 
increasing to its pre-avertin level. It was only in 3 patients 
that termination of pregnancy could be justifiably postponed for 5 
days or more. 2 of these patients were probably cases of hyper-
tensive vascular disease with relatively mild superimposed pre­
eclampt ic toxa em.ia • 

.Although the numbers are sIMll it seems that a policy of delay in 
terminating pregnancy offers to the foetus under 4 lbs in weight a 
better prognosis than does :imnediate elective ceesarean section -
a ~ as compared to a 201 chance of survival. 

Intraperttn'll Imminent Eclampsia. 

25 patients who were already in labour presented with the signs and 
symptoms of inrninent eclampsu. Table XLV (page 114). ThE!l'e were 
13 primigravidae and 12 multigravidae. With one m:ception, all patients 
were 36 or more weeks pregnant. The exception was a 29 weeks mature 
primigravida in labour who was transferred :from a private maternity 
home to the Peninsula Maternity Hospital. There was a 7. 7!~ foetal loss -
an improvement on the antepartum foetal loss - probably reflecting the 
more mature infant delivered rather than ·any other factor. 

If aTertin causes less efficient uterine action this table would 
show an excess of prolonged labours. In actual fact 8 of the 25 patients 
had labours lasting longer than 18 hours and 4 patients (Nos. J,5,15 & 24) 
were delivered by caesarean section. These findings suggest that avertin 
may retard the progress of labour. However, in these 4 patients the 
avertin was first administered late in labour and so could not possibly 
have had much eft'eot on the duration. A clinical impression was that 
labour often progressed more satisfactorily after the administration of 
avertin. 
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TABLE XLll. 

Caesarean S ect ion foll owing Induct ion of Labour. 

Maturity. Induction - Duration in 
Case Weeks. Deliveri Interval. Labour. Indication. 

• 1 .34 21 hrs. 40 mins. 6 hrs.10 mins. Duration • 
i[ 2 38 8 hrs. 14 ruins. 6 hrs.24 mins. Deterioration. 
iC 3 38 36 hrs. 50 mins. 32 hrs.JO mins Inertie. 

4 37 17 hrs. 44 mins Previous Hysterotomy 
Failed Induction. 

5 38 24 hrs. 1 min Failed Induction 
6 41 15 hrs. 55 mins. Failed Induction 
7 .34 11 hrs. 43 mins. 9 hrs.2.3 mins. Foetal Distress. 
8 36 7 hrs. 26 mins. 7 hrs.26 mins. Foetal Distress 
9 33 18 hrs. 20 mins 14 hrs. 50 mins. Inertia 

«Pr imigravidae. 

Duration implies that although induction had not failed the time 
lapse until the onset of contractions was such as to reduce the time 
available for labour. 

Deterioration implies a worsening of,or failure ofimprovement in the 
signs and symptoms. 

Inertia implies inefficient uterine action of aey type and not 
necessarily as a result of avertin. Any avertin effects would have 
been cancelled out by the routine use of pitocin. 

Foetal distress in case 8 had no relation to avertin - in fact it 
followed 6 hours after the avertin administration. 
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T.ABLE X!Jlll. 

Immediate Elective Caesarean Section. 

~- Maturity. Weight of Infant. Infant Result. Other Factors. 

•1 33 2.14 NND 

2 .33 3.10 ;. Diabetes. 

j[ 3 36 6.o NND Breech 

•4 39 6.14 A Breech 

5 29 2.14 NND 

6 33 3.15 NND 

•7 36 5.6 A 

8 26 .3.1 NND 
Previous 

9 .37 5.4 A Hysterotany 

"Primigravida e. 
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TABtB XLV. 

Intra]!lrtum Inminent Ecleropsia. 

Case. Matur~tz. Duration of Labour. Weight of Infant. Infant Result.!-

•1 40 10 hours 10 mins. 6.10 A 
• 2 41 22 hours JO mins • 7.2 A 
• 3 39 41 hours 22 mins. 4-1.3 A 
•4 42 9 hours 40 mins. 7.12 A 
•5 40 17 hours 40 mins • 7.7 NND 
• 6 37 12 hours 27 mins. 4-7 A 
•1 37 25 hours 25 mins. 6.1 A 
• 8 40 10 hours 15 mins. 7.12 A 
•9 29 10 hours 50 rains. 2.8 SB 
Kio 37 3 hours 58 mins. 7.1 A 
~l 39 26 hours 5 mins. 7.4 A 
11],2 40 22 hours 15 mins. 7.12 A 
lii3 38 18 hours .35 mins. 5.6 A 

14 J6 8 hours .50 mins • 6.13 . A 
15 37 12 hours 45 mins. 5.1 A 
16 37 3 hours 50 mins. 5.6 A 
17 38 15 hours 45 mins. 5.9 A 
18 39 9 hours 36 mins. 5.14 A 
19 40 8 hours 15 mins. 7.4) A 

9.0) A 
20 41 31 hours 15 mins. 7.14 A 
21 37 5 hours 20 mins. 6.2 A 
22 39 6 hours 25 mins. 6.9 A 
23 40 13 hours 5 mins. 8.14 A 
24 40 36 hours 7.11 A 
25 38 4 hours 2.3 mins. 5.14 A 

•Primigravidae. 
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The First Stage of Labour in Patients Delivered per Vaginam. 

Tables XLVl and XLVll show that 31 primigravidae and 43 multi­
gravidae were delivered per veginam. The mean duration of the 1st 
stage of labour for the primigravidae was 16 hours 11 minutes and for 
the mul tigravidae was 10 hours 16 minutes . In only 3 patients did 
the first stage of labour last longer than 30 hours. The length of' 
the 1st stage was affected by the fact that many of' the patients had 
had labour induced by rupture of the membranes and pitocin drip 
infusion. 

I am satisfied that avertin neither causes hypotonic uterine 
inertia nor inco-ordinate uterine action. 

TABLE XLVl. 

lat Stage of Labour in Primigravidae 
delivered per vaginam. 

Classification Result. 

Mean duration of 1st stage. 16 hours 11 minutes. 
Longest 1st stage 47 hours 35 minutes. 
Shortest 1st stage 3 hours 45 minutes. 
Number with 1st stage lasting 
more than 18 hours. 11 - i.e. 35. 5 per cent. 
Surgical inductions 22 - i.e. 71 per cent 
Pitocin drlps. 16 - i.e. 51. 6 per cent. 

TABLE XLVll. 

1st Stage of Labour in Multigravid.ae 
delivered per vaginam. 

Classification 

Mean duration of 1st stage 
Longest 1st stage 
Shortest 1st stage 
Number with 1st stage lasting 
roore than 18 hours 
Surgical inductions 
Pi tocin drips 

Result. 

10 hours 16 minutes. 
31 hours 

1 hour 18 minutes. 

4 - i.e. 9.3 per ~ent. 
35 - i.e. 81.4 per cent 
JO - i.e. 69.8 per cent 

115. 
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The Second Stage of LabotU· in Patients Delivered per Vaginam. 

Tables XLVlll & XLU, The duration of the second stage of labour 
was in many patients shortened by the routine application of forceps 
to effect delivery. Although it was the policy to assist delivery 
routinely, a large nwnber of patients, especially multigravidae, had 
very short second stages of labour en:ling in spontaneous deliveries. 
Multigravidae under the effects of avert in on the whole, gave ferw, if' 
any, warning signs that delivery was imninent. 

I agree with Hamilton et a168 that a forceps delivery in a patient 
suffering from :imminent eclampsia does not worsen the foetal prognosis. 

TABLE XLVl.11. 

2nd Stage of Iebour in Primi.gravidae 
delivered per Vag:i.nBm. 

Classification 

Mean duration of 2nd stage 
Longest 2nd stage 
Shortest 2nd stage 
Spontaneous vertex delivery 
Forceps delivery 
Breech delivery 

There was one set of twins. 

'.£ABLE XLU. 

Result. 

22 Minutes. 
1 Hour 
5 Minutes 

9 
21 
2 

2nd Stage of Iebour 'in Multi.gravidae 
· delivered per Vaginam. 

Classification 

Mean duration of 2nd stage 
Longest 2nd stage 
Shortest 2nd stage , 
Spontaneous vertex delivery 
Forceps delivery 
Breech delivery 

There were two sets of twins. 

Result. 

14 Minutes 
1 Hour .3 Minutes 
2 Minutes 

34 
8 
3 
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.Method of Delivery. 

101 infants were delivered in the survey. There were 3 sets of 
twins. Two patients· were treated postpartum. Tables XLVlll and XLlX 
indicated the manner of vaginal delivery for primigravidae and 
multigravidae. There were 24 caesarean sections - 9 :in primigravidae 
and 15 in mu1 tigravidae. 

In Table L foetal loss has been assessed against the method of 
delivery. Numerous factors influence the choice of method of delivery 
and prematurity is the rre.jor cause of foetal loss in :imminent eclampsia. 
Nevertheless the figures of this survey suggest that caesarean section 
is not to lie recommended as a form of ·treatment or a method of delivery, 
in patients sufferi ng from i mminent eclampsia. 

Method of 
Delivery. 

Spontaneous 
vaginal del. 
Forceps del. 
Breech del. 
Caesarean 
Section . 

Total 

T.ABLE L. 

The Foetal Loss in Relation to the 

Method of Deliveq. 

Number of Foetal loss Foetal loss 
Infants. No. c; 

-'.:-.. Infants under 4 lbs. 

43 6 14 4 
29 1 3.4 
5 3 60 2 

24 7 29.2 4 

101 17 16.a;i 10 



The Third Stage of I.ebour in Patients Delivered per Vaginam. · 

34 of the 74 patients were under a general anaesthetic when 
delivered. 38 patients received intravenous ergometrine with either 
the crowning of the foetal head or the birth of the anterior shoulder. 

The average 3rd stage blood loss was 9..3 ounces. There were 6 
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oases of postpartum haeIOOrrhageK one of which was due to bleeding trom an 
episiotomy. The incidence. of placental site postpartum haemorrhage was 
therefore 8.~. This incidence of postpartum haemorrhage is slightly 
higher than the overall incidence for the hospital. .As precautiona to 
prevent postpartum haemorrhage had been taken in more than ha.Lt of the 
patients, it was thought that the avertin might be a factor in producing 
this high incidence. Table L1 shows that 4 of the 5 patients were 
delivered soom after an administration of avertin, which strongly suggests 
that avertin predisposes to third stage haemorrhage. Only 1 of the 5 
patients received prophylactic intravenous ergometrine. 

Manual remO'lal of the placenta was often performed, but always for a 
reason other than postpartum haemorrhage or a prolonged third stage of 
labour. 

TABLE Ll. 

The Relationship of Post)?8rtum Haemorrhage to the interval 

trom the last Administration of .Avertin. 

A100unt of Intravenous Interval fiom last 
Postpartum haemorrhage. Gravidity. Ergometrine. Avertin administration. 

22 ozs. 6 2 hours. 
21 ozs. 0 2 hours 10 minutes. 
26 ozs. 1 1 hour 35 minutes. 

22 ozs. 0 9 hours 35 minutes. 
24 ozs. 1 + 1 hour 5 minutes 

•20 ounce or greater blood loss. 
• 
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THE MORl'I\LlTY OF D&INEl-lT :&;LAM:ffi li • 

Maternal Mortality. 

There was no maternal mortality. 

Foetal :Mortality. 

There were 5 stillbirths end 12 neonatal deaths, i.e. deaths 
witMn the first 28 days f'rom the time of delivery. 

The foetal loss was 16.8 per oent. 

As has been shown throughout this arslysis, Ill3ny factors influence 
the prognosis for the foetus and these have been discussed under the 
appropriate headings. The factors as found by me correspond closely 
to those stated by Peckham131 JO years ago. 

Table Lll (ptge 121) indicates the possible effects avertin may 
have on the foetal mortality . If the accepted time for the excretion 
of avertin is 2-3 hours , it would appear that possibly 2 stillbirths, 
and even less likely, 2 neonatal deaths could be attributed to t he 
administration of avert in. However, as none of these four infants 
weighed more than 2 lbs 14 ozs it i s probable tha t prematurity was the 
caus e of death. 

The second part of 'l'a ble Lll reveals that no les s than 9 of the 12 
neonatal deaths occurred in male infant s . This fi gure was surprising 
a s aroongst live-born infants the ratio of male to female wa s 53:43• 
'lo test the significance of this difference the formula 

x2 
( (xe 

= s ( 
( 

was applied to the figures . The result was correlated with 1',isher' s 
Tables and gave P =:' .05 . This indicates that as a chance finding 
the above sex difference would only occur 1:20 or thereabouts, thus 
making it s tat ;_stically significant. As no clinical impression had 
been ga:ined that IllBle infants born to inminent eclamptic mothers were 
less lively than fenele infants, Table Llll (page 122) was compiled 
to assess this f'ecet of' the problem. In this table the Apgarl83 



scores between the two sexes at various weights were oan~red. The 
mean Apgar score for a 11 infants was 4.9; in males the mean score was 
4.5 and in fermles it was 5.4. Applying the x2 formula a result of 
P ~ .20 was obtained which indicates that the difference is not 
statistically significant. 

Thus at birth - if the Apgar scorin.:, system truly reflects foetal 
well being - 1mle and ferna le infants born to m::>thers suffering from 
imminent eclampsis have an equal chance of survival. Soon after, 
however, in the early neonatal period, the outlook for the male is 
significantly worse than for the female. If this zrele weakness was 
an inherited one, not only would male infants predominate arrong the 
neonatal deaths, but they would be dominant among the still-born 
infants and among the infants born with low Apgar scores as well. 
Since this is not so, the explanation for this difference possibly 
lies in changes occurring af'ter the infant has been seµ,irated t':rom 
the maternal blocxl supply. The absence of statistical significance 
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in the difference between male and feJXBle Apgar scores suggests that 
the maternal supply of oxygen up to and including the time of delivery 
is equal for both sexes. Table LlV (page 123) shows no sex difference 
in the weights of these infants - a rough :indication that the 
nutritional supply is equal for both sexes as well. It seems, there-
fore, that it is the withdrawal of a maternal factor that leaves the 
infant, especially the male infant, liable to cardio-respiratory 
collapse. I think this factor Jmy well be htnnoral in origin. There 
is increasing evidence that in in:minent eclampsia the hypertension is 
due to a humeral induced vasoconstriction. Should this 'humeral 
agent' cross the placental barrier it would produce the same effects 
in the infant. These effects would be abruptly reversed a~er birth 
and in some infants a state of shock going on to death might possibly 
occur. 

This assumption would not explain a sex difference unless in the 
IIWlle neonate there was a more irerked depression of the adrenal cortex. 
This explanation, for proof or otherwise, would require, (i) the 
isolation in cord bloods of a humeral agent found also in the blood or 
urine of m:>thers with imminent eclampsia, (ii) evidence that the agent 
is not long present in the foeta~ blood stream 3fter birth, and (iii) 
evidence that the activity of the adrenal cortex is less in imle 
infants born to mothers with :i.Jrn:nin~nt eclampsia. 

I personally, do not know of any publiRhed work in this particular 
field. A combined approach using hormonal assays and chromatography 
in both mother and new-born infant might throw some light on the 
subject. 



Stillbirths. 

TABlli Lll. 

The Foetal Loss related to the Administration 
of Avertin and to the Foetal Weig~t. 

Administrations Interval from last avertin adrnin-

121. 

No. Wt. of Avertin. iatration to loss of foetal heart sm.mds. Sex. 

1 2.8 2 1 hour 10 minutes. M 
2 J+.4 1 3 hours 15 minutes F 

3 2.12 2 4 hours F 

4 2.13 3 1 hour 5 minutes F 
5 7.4 3 .3 hours M 

Neonatal Deaths. 

Adminis- Interval from lAst Certified 
trations of Avertin administra- .Age at Cause of 

No. Wt. .Avert in. tion l.Ultil de~iveri• Death. Death. . Sex. 

1 .3.1 l 6 hrs.J8 minutes 48 hrs. Prematurity M 
2 5.1 2 14 hrs. 7 minutes 5 days Pneumonia M 

3 7.7 2 8 hrs.45 minutes 25 hrs. Hyaline Mero-
brane disease M 

4 2.14 3 10 hrs.JO minutes 3! days Prematurity M 

5 2.15 4 6 hrs.10 minutes 2 days Prematurity M 
6 J+. 8 2 6 hrs.53 minutes 8 days Staphylococcal 

• Enteritis M 
7 2.15 .3 7 hrs.so minutes 10 hrs. Prematurity hl 
8 6.0 3 12 hrs.18 minutes 3 days Staphylococcal 

Pneumoni.Ei F 
9 2.6 5 2 hrs.10 minutes 25 mins. Prelll9 turi ty F 

10 5.1.3 3 4 hrs.57 minutes 5 hrF. Cerebral 
Haemorrhage M 

11 2.14 2 2 hrs. 29 minutes 8 hrs. Premature M 
12 3.15 3 9 hrs.15 minutes 4 days Staphylococcal 

Enteritis F 



TABLE 1111. 

Apgar Scores for Male and Fenele Infants 

of' Various Birth Weif)lts. 

Male 

122. 

Female Weight in 
lbs & ozs. Number Mean Apgar Number Mean Apgar. 

2 - 2.15 4 3.5 2 4.5 

3 - 3.15 7 4.57 4 2.25 

4 - 4.15 11 5.82 7 5. 71 

5 - 5.15 12 3.58 12 5.08 

6 - 6.15 8 4.37 7 5.86 

7 - 7.15 8 4.25 7 6.43 

8 or more 5.66 1 10 

Total• 53 4.5 

tr.rhe above figures do not include the 5 stillborn infants nor the 
3 infants born in institutions other than the Peninsula Maternity 
Hospital. 

Mean .Apgar all infants = 4- 9 
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Weight in 

TABLE Ll.V. 

Weights of Infants Born to Mothers 

in a State of Imminent Eclampsia. 

Uale Female 
lbs & ozs. Number Per cent. Number Per cent. 

2 - 2.15 5 

3 - 3.15 7 

4 - 4.15 11 

5 - 5.15 12 

6 - 6.15 8 

7 - 7.15 9 

8 or more 3 

Total 55 

Mean weight males 
Mean weight femilea 
Overall mean weight 
Slll8llest infant 
Largest infant 

9.1 

12.7 

20.1 

21.8 

14-5 

16-3 

5.5 

5 10.9 

5 10.9 

8 17.4 

13 28.2 

7 15.2 

7 15.2 

1 2. 2 

= 5 100 5 ozs. 
= 5 1h35 ozs. 
= 5 lbs 5 ozs. 
= 2 lbs 6 ozs 
= 9 lbs O ozs 
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R>STPARTtnvi FOLI.OW-UP. 

Al though every effort was made to get these patients to attend a 
follow-up clinic at least once, less than half the patients in the survey 
were seen after the .30th postpartum day. The patients in the follow-up 
have been divided, therefore 1 according to how long after labour they 
were last seen. Table LV (page 125). 

Of the 100 patients in the survey, 5 were discharged home or to 
another hospital before the 6th postpartum day and their records are 
incomplete. Up until the 30th postpartum day, more than 70:~ of patients 
still presented with either hypertension or albwninuria. After the 30th 
postrertwn day, residual hypertension was found in 20 of 39 cases and 
albuminuria in 9. Among the latter 9, a conf'irmed diagnosis of neoplastic 
syndrome was IIBde in one patient. Residual hypertension was more commonly 
seen in mul tigravidae than primigravidae and suggests that the forxoor group 
included patients with underlying hypertensive vascular disease. 

There was no obvious parallel between the height of the presenting 
blood pressure and the height of the final postpartum blood pressure 
recorded. There was a definite correlation between the fall of blood 
pressure obtained with avertin and the final postpartum blood pressure. 
Satisfactory hypotension was associated with norrml or near normal follow-
up blood pressures. The follow-up on the 3 patients who developed 
convulsions was -

(") 
(~i) 
(iii) 

J.~. - seen at 9 months - 120/90 mm of mercury - no. albumen. 
H.K. - seen at 13 roonths - lU0/70 mm of mercury - no albumen. 
W.F. - seen at 10 days - 16o/90 nun of merctU'y - no albumen. 

It is my intention to perform a further long term follow-up on as 
many of these patients as possi.ble. On the surface it seems that imminent 
eclampsia is quite often followed by hypertension, but as in the majority 
of my patients pre or early pregnancy blood pressures were not known, the 
hypertension may have been present before the pregnancy. 
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TABLE LV • 

• The Follow Up of 100 Cases of 

Inmj,nent Eclampsi.a. 

Primigravidae. 11ultigravidae. 
Duration Residual Residual Residual Residual 
Post-Partum. No. Hypertension. Albuminuria. No. Hypertension• Albuminuria. 

6th-10th day 11 6 7 29 27 22 

10th-30th day 7 4 4 9 9 6 

- 1st-3rd rnnth. 7 2 12 6 3 

3rd-6th mnth. 4 l 2 2 2 2 

6 or more 
months. 9 6 1 5 3 1 

38 57 

Residual hypertension: A diastolic blood pressure of 90 nun of mercury or 
more after resting. 

Residual elbuminuria: Albumen present in a catheter specimen of urine 
and not due to urinary tract infection. 

•E1tcludes 5 cases d ischarged before the 6th postpartum day. 
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Residual hepetio or ren81 dallilge due to avertin. 

Neither liver nor . renal biopsies were taken. 

Liver :f'unction tests were analysed in 29 patients seen 2 or more 
months postpertwn. In each case the results were within nonnal limits. 
These tests do not exclude the possibility of liver damage due to avertin, 
but coupled with the absence of toxicity to the liver et the time of the 
adminiatration, they suggest that only slight, if any, damage occurs. 

In the same patients blood urea estimations were rrede encl all were 
within the limits of nonnal. 15 of the 29 patients had a residual 
albuminuria. Microscopy revealed no casts in the urine specimens . 
Avertin at the time of administration appears to increase the excretion 
of urine. 

I have not detected any evidence in this survey to suggest that 
avertin used in a dose of 0.09 ml per kg. of body weight causes hepatic 
or renal daro8ge of either a temporary or permanent nature. 

Foetal Loss in Relation to Follow-Up Materll81 Findings. 

When discussing the effects of age and gravidity upon the foetal 
survival rate, it was suegested that many elderly and mul tigravid 
patients had underlying hypertensive vascular disease. The follow-up 
data revealed in Table LV lend support to this view. Table LVl (page 127) 
shows the postpartum findings of the mothers whose infants did not 
survive. Only 8 of these mothers were seen 6 or more weeks portpartum. 
3 of the 8 had neither residual hypertension OJr albur.rinuria. 2 of the 
8 had residual hypertension. The incompleteness of the follow-up 
precludes the farming of any definite opinion. 
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TABIE lVl. 

The Follow Up in Mothers whose 

Infants did not Survive. 

Foetal Duration Res idual 
Mat6!'118l .Age. Result. Pos tpe rtwn. Hypertension. 

•31 

37 

22 

.30 

.38 

i!:25 

44 

35 

•20 

25 

«35 

30 
.. 27 

tc21 

33 

35 

.34 

SB 

SB 

SB 

SB 

SB 

NND 

NND 

NND 

NND 

NND 

mm 
NND 

NND 

NND 

NND 

NND 

NND 

It 
Primigravidae. 

12 roonths. 150/100 

18 days 160/120 

9 months 120/85 

9 days 160/130 
14 months 130/70 

6 weeks 120/80 

10 days 180/120 

9 months 190/110 

9 days 140/90 

7 weeks 130/80 

12 days 180/120 

7 weeks 130/85 

10 days 160/120 

7 weeks 120/80 

6 days 150/llU 

7 days 180/110 

9 days 120/95 
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Residual 
Albur.dnuria. 

Trace 

+ 

Solid 

++ 

Nil 

Nil 

Trace 

NH 

Trace 

Trace 

++ 

Nil 

Trace 

+ 

+ 

Trace 

Trace 
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C O N C L U S I O H. 

Irrminent eclampsia is a clinical state in which the signs and 
symptoms of pre-eclamptic toxaemia develop to a .degree sufficient to 
warrant special treatment to prevent the occurrence of convulsions. 
Retrospective diagnoses of such states are useful in providing criteria 
for the selection of patients, but add little to the assessment of the 
different drugs available for treatment. As treatment is always urgent 
and in the first instance taken to the patient, the diagnosis is made 
illlnediately on the presenting clinical symptoms and signs alone. 

The incidence of imminent eclampsia is related to the standard of 
the available antenatal care in a given ares. Where meticulous 
attention is paid throughout pregnancy to weight gain and changes in 
the blood pressure, the number of cases of imminent eclampsia developing 
is minimal. In Cape Town the relative frequency of the ccndition stems 
from the fact that imny patients make no attempt to receive antenatal 
care, and secondly that the standard of antenatal care o~en falls sho;rt 
of basic, let alone superior requirements. A reasses sment of the 
objectives of antenatal care wit h the s ccent on the rnaximum rather than 
the minimum that should be done for patients appears to be an urgent 
need in th e services available in Cape 'fown. The remark applies 
equally to antenatal services administered by hospitals, municipal and 
other clinics, general parctitioners and midwives. 

In established cases, the objectives of treatment are to prevent 
convulsions and to deliver a live and as mature an infant as possible. 
As the aetiology is unknown, treatment is directed towards reversing 
the underlying pathological changes which are f'luid retention and 
arteriolar vasoconstriction. It i s possible that many cases of inminent 
eclampsia have also a cerebral dysrhythmia. Avert in V\8S used for the 
treatment of the 100 patients in this survey. 3 patients nevertheless 
developed ccnvulsions , which suggests that the treatment v.es inef fective. 
However, since the introouction of avertin fo r t he 1mna~e,1ent of imminent 
eclampsia, the numbers of cases of eclamps ia who had their first fit in 
hospital, has fallen fr-om a seven year average of~; (Table 1) to 
26.J; in the Maternity Units of the Department of Obstetrics of the 
University of Cape Town. A stricter application by the other hospitals 
in the department of' the criteria for diagnosis and 11'.'0nagement 
established at t he Peni."'l.sula Maternity Hospital would. h rwe resu.lted. 
in an even greater improvement. Avertin has proved to he a success f ul 
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but certainly not an ideal drug for treating these cases. It 
effectively achieves sedation and lower8 the blood pressure in about 
9(}.'; of patients. Sedation is, however, probably only needed for the 
first six hours after which time a continuous rednct ion in the blood 
pressure appears to be the rll:lin need. Avtll'.'tin certainly can maintain 
the blood pressure at lower levels for long periods, but sedation is 
an unwanted accompaniment in many instances. In those patients in 
whom I attempted to change from avertin to a specific anti-hypertensive 
agent, the switch-over was in mait instances followed by a worsening of 
the signs to the pre-avertin clinical picture. In retrospect I think 
this was because I used either ganglion or adrenergic blocking anti­
hypertensive drugs. Avertin acts <.lirectly on ~1e blood vessels and I 
now believe that anti-hypertensive drugs acting in the same way should 
be used for the change over in patients in whom an attempt is to be 
made to delay ter1nination of pregnancy. ThE1t such attempts are 
necessary is indicated by the fact that 11 of the 17 infants who failed 
to survive weighed less than 4 lbs. 

The scheme of management that I wruld favour is as follows 

1. Avertin is administered to all pBtients who present in a state of 
imminent eclampsia The only except ions are "Atients in the late 
first or second stages of labour. In these pitients, an intra-
venous anti-hypertensive agent is given and a general anaesthetic is 
ad:ininistered at the onset of the second stage. 

2. Avertin therapy is continued 1.U1til delivery in 34 weeks or more 
mature patients who, if not already in labour, are induced. 

3. In p,tients less than 34 weeks pregmnt, inmediate termination 
of pregnancy is withheld and the initial dose of .avertin is 
followed by the intravenous admi.nistration of apresoline and a 
veratrum alkaloid. If there is no improvement within 24-48 
hours, or if regression follows an initial improve100nt, 
induction of labour is performed. 

The simplicity and safety of avertin for use in the initial 
domiciliary treatment of imminent eclampsia, and the satisfactory effects 
I obtained in this survey, are the reasons why I favour its retention 

' 
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in the therapeutic regime. It has very obvious limitations in the 
management of patients where delivery is unlikely to occur within 24 
hours. 

The results of the survey indicate that vaginal delivery offers 
the best prognosis for the foetus in imminent eclampsia. Caesa't'ASn 
section shoult/be reserved for patients in whom induction of labour 
fails or in whom an indication other thim imminent eclampsia exists. 

Iraninent eclampsia is a preventable state and thougntful, thorough 
antenatal care would largely eliminate the need for a special scheme 
of ma11Bgement such as I have suggested. Prevention is undoubtedly 
better than the most carefully planned and conducted 'cure'. 
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1960. 

1825 
1820 
2788 
3025 
3048 
2685 
3562 
2285 
2580 
2766 

1961. 

434 
1397 
1876 
2337 
2052 
1698 
1640 
1650 

578 
262 

ADDENDtn.t. 

The Hospital Numbers of the 
lOU Patients in this Survey. 

Peninsula Maternity Hospital. 

1140 1696 1984 
2783 2800 1233 
2900 986 2389 
.3004 3551 3244 
3204 1271 1281 
2382 2383 2899 
1362 2661 2188 
1039 2471 988 

917 2529 3369 
3225 1355 2478 

1223 1992 1434 
1171 1847 120 

615 1591 1977 
2271 2190 427 
1480 300 2074 

.36 1620 1270 
1519 1360 1663 
1272 1157 1787 

641 1455 215h 
2327 1047 725 

New Somerset Hospital. 

1325/61. 

St. Monica's Home. 

607/61. 

Karl Bremer HosEital. 

61/10186. 

141. 

2721 
2622 

989 
1764 
2708 
3154 
1867 
1623 
2481 

297 
1012 
1382 
2276 
.322 

1549 
2106 
101 




