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A B S T R ACT 

FOETAL DISTRESSEQUALS FOETAL ACIDOSIS 

Paul Desjardins, M.D. 
Investigative Medicine August 5, 1968 

Our main concem as obstetricians has always been 

to decrease matemal and perinatal mortality. Foetal distress 

is an obscure ter.m requiring further research towards estab-

lishment of a precise definition. The progress in physiology 

and pathophysiology favours a biochemical definition of foetal 

distress as being a metabolic or respiratory acidosis. 

Acidosis in the foetus may be deter.mined by scalp 

sampling and measurement of blood gases. 

By routine use of this technique in obstetrical 

units, it is hoped that the stillbirth rate will be decreased, 

the apgar score at birth will.be increased, and mental 

retardatio~ with or without neurological deficit will also be 

decreased. 

Other areas of research will blossam from the 

availability of the foetus for study, such as the physiology 

of the foetal pancreas • 
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INTRODUCTION 

If one looks at the evolution of obe'c,etrics in our 

modern era it becames easy to see how obstetrical practice 

was aimed primarily at maternal surviva1 in the years up to 

1955. The great progress that has been made in obstetrics 

is reflected by a tenfold decrease in maternal mortality 

due, for the most part, to the organization of blood banks, 

the practice of cross-matching and having blood availab1e at 

all times during labour and at the time of delivery, and to 

the development of anaesthesia and the perfectioning of 

anaesthesiological techniques aimed at the safety of both 

mother and foetus. Antibiotics have also played an important 

role in almost eliminating puerperal sepsis, a great killer 

of the pasto 

These factors plus the antenatal care the obstetrician 

has been giving his patients, the early diagnosis of toxaemia, 

its prevention by diet, watchfulness for other maternal diseases, 

and hospitalization at or near term has brought maternal 

mortality down from 6 per 1,000 births to 0.6 per 1,000 births. 
(l) 

Figure 1 illustrates this trend over North America. 

In Canada, in good obstetrical clinics accepting all forms of 

complications, the figures may vary from 0 to 0.3 per 1,000 

births. 



,~. < 

, ,. . 
~" " 

. :TOTACRA ,.E,J$63. 
(WHtTE'S' NONWHlte:) 

3~6 

.. 
1920 .1930 1940 .. 19S0 

Fig. 2. Màtemal mortalÎ'ly, 1!HS-1963, United States Birth Re~strati~)OArea. (Departmcnt 
of Health, Education and Welfare. Wclfare Administration. Childi'cn's Bureau~ Bascd on data 
from the National Cenler for HeaJth Slatislics, Division of Vital Statistics.) (RaIeS have. bcen 
rounded.) . 

" 

. J •. 

\_~-_._-,-----~----"-' .. - "-~. : ~! ' 
---" -------_ ... _--'--._"-----~>,_.' ~ 

(. 

After having succeeded in diminishing maternal 
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Iilortality the obstetricianthen turned toward the perinatal 

mor-~ality on which he is still working today. 
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1961 

a. Total 46 
b. Causes: 

1 

1. Cong.Abnorma1ities 4 
2. Xnfection -~-------

1 

1 

3. Xso-Xmmun.---------
5. F. Ma1n. ---------- 8 

8 
3 

7. AB. Pl Pro --------
6. Laber dyst---------
x Asphyxia ---------­
# Unexp1ained -------

10 
13 
46 

a. 
b. 

12,3 per th. 

! 1961 

14,2 per th 53 

26,5 per th. 99 

3727 

1965 

Total 43 
Causes: 
1. Congo Abnorma1ities 
2. Infection ---------
3. Iso-Immun. ,--------
5. F. Maln. ----------
7. AB. PL.Pr.---------
8. l,aber dyst. ------­
x Asphyxia ---------­
# Unexp1ained -------

12,7 per th. 

1965 

iJ,9 per th. 47 

, 

26,7 per th. 90 

3362 

----- -- -_. 
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STILLBXRTHS - ROYAL VXCTORIA HOSPXTAL 

1 

1962 

a. Total 35 
b. Causes: 

1. --------- 2' 
2. --------- 2 
3., ---------
5. --------- ,,5 

7. --------- 6 
8. --------- 2 
x --------- 6 
# --------- g 

35 

9,5 per th. 

NEONATAL DEATHS 

1962 

14,4 per th. 53 

PERXNATAL DEATHS 

23,9 per th. 88 

No. of BIRTHS 

3675 1 

1963 

a. Total 30 
b. Causes: 

L --------
2. --------
3. --------
5. --------
7. --------
8. -------­
x -------­
# --------

8,3 per th. 

1963 

14,4 per th. 

2 
2 
2 
5' 
2 
1 
4 

12 ' 
30 

52 

22,7, per th. 82 

3597 

STILLBIRTHS - ROYAL VICTORIA HOSPITAL 

3 
3 
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11 
5 
2 
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.J!. 
43 

a. 
b. 

1 

1 

1966 

Total 48 
Causes: 

1. ---------------- 5 
2. ---------------- 4 
3. ---------------- 4 
5. ---------------- 5 
7. ---------------- 4 
8. ---------------- 1 
x ---------------- 6 
# ----------------~ 

48 

14,8 per th. 

NEONATAL DEATHS 

1966 

14,2 per th. 46 

PERINATAL DEATHS 

29,1 i'er th. 94 

No. of BŒRTHS 

3223 

1 

1 

a. 
b. 

"--.-- . ---- --- - _.-

1964 

a. Total '36 
b. causës: 

1. -------.:.-- ' 3 

2. --------- 2 
3. --------- 2 
5. --------- 11 
7. --------- 3 
8.' --------- 1 
x --------- 5 
# ---------.J!. 

10,7 per th. 

1964 

14,8 per th. 

25,6 per th. 

1 
3356 

1967 

Total 42 
Causes: 

1. ------------ 5 
2. ------------ -
3. ------------ -
5. ------------ 3 
7. ------------ 7 
8. ------------ 1 
x ------------ 7 
# -------------~ 

42 

15,per th. 

1967 

13,9 per th. , 39 

29,0 per th. 81 

2787 

36 

50 

66 

1 

1 
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It should be noted that in 1966 and 1967 unexplained 

stillbirths rose to a high of 19 out of 48 and 42 respectively. 

Attem.pting to understand and decrease the stillbirth and peri­

natal mortality rates has brought about a ver.y closelink 

between the obstetrician and the paediatrician. This link has 

been established through two sub-specialities. In obstetrics 

has been born the subdivision of foetal p~siology and in 

paediatrics has been barn the speciality of neonatology. The 

di viding' line between these two is thin and probably cannot 

always be identified. 

The foetal physiologist is faced with the major 

problem of the availability of his subject for stuqy. The 

foetus, until recently, has been a mysterious being floating 

weightlessly in his amnio~ic space. Attempts to reach the 

foetus for stuqy have encountered great difficulty, sometimes 

even failure, giving rise to many indirect studies on amniotic 

fluid and audible foeta+ heart tones as a reflection of foetal 

well-being. Many great research men turned toward animal 

experimentation because of the difficulty of studying the human 

foetus directly. 

This great difficulty is reflected in the context of 

discussing perinatal mortality and stillbirth rate with the 

definition of foetal distress. Clinicians have difficulty in 

correlating foetal distress in utero with stillbirths and 

neonatal deaths. It has been stressed that early diagnosis of 

foetal distress and its correction will eliminate or at least 

decrease perinatal mortality and morbidity. But what exactly 
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is foetal distress? This term is defined in most textbooks as 

a condition manifested by tachycardia or bradycardia, and 

irregular foetal heart rate sometimes accompanied by passage 

of meconium - but what exactly is foetal distress? This is 

something that still does not remain clear today. The 

definition is loose, inaccurate, clinical in nature, and 

completely without mea.surement of the true status of the foetus 

in utero. 

At a conference on PrenatalPhysiopathology Adamson 

reported a study correlating the incidence of neurological 

defects at one year of age with birth weight and the apgar 
(2, 3, 4, 5, 6, 7) 

score at'one minute of age. This is a very 

interesting study and for an apgar at one minute of age of 

o to 3 for a birth weight of 2,000 grams or Iess the incidence 

of neurological defects at age one year is 20.8%. It is obvious 

that some type of foetaldistress will cause permanent neuro-

logical defects and if the foetal distress could be diagnosed 

early during labour or during delivery perhaps the incidence of 

neurological defects could be decreased. Figure 5 ,illustrates 

the apgar scoring method. 

Evaluation of a Newborn Infant 

SIGN 0 1 2 

HEART SLOW 
RATE ABSENT (BELON 100) OVER 100 
RESPIRATORY SLOW GOOD 
EFFORT ABSENT :nm.mULAR CRYING 
MUSCLE TONE FLAC CID SOME FIEXION OF ACTIVE 

EXTREMITIES MOTION 
REFLEX NO 
IRRITABILITY RESPONSE GRIMACE CRY 
COLOOO PALE BODY PINK COMPLETELY 

BLUE EXTREMI TrES BLUE PINK 
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The plan for this thesis includes:-

Some specifie aspects of foetal physiology. 

A method of investigation. 

Material and technique. 

Results obtained. 

A conclusion with a tentative definition of 

foetal àistress and an outlook for the future. 
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SPECIFIC ASPECTS OF FOETAL DISTRESS 

We have already seen that severe neurological deficit 

at one year of age correla ted wi th, birt,h weights and apgar 

scores and the unexplail1.ed. rise in stillbirths has brought abc~t 

aspecific interest in foetal physiology. 

The fact that asphyxia neonatorum is always accom­

panied by acidosis is a well recognized correlation in ourneo­

nate nurseries and emerging recognition for the foetus in utero. 

It becomes evident that there is a necessar,y production 

of energy in utero for foetal survival, development, and metab­

olism. A study has been reported showing that the transformation 

of energy in utero is equal to 100 joules per mg. per minute, l 

joule equals 10 million ergs - l erg is a unit of force that can 

move a body l centimeter against the force of l Qyne and l dyne 

is a unit of force which, when acting continuously on a mass of 

l gram, will impart to it an acceleration of l centimeter. Thus 

at ter.m a normal foetus weighing 3,400 grams will require 340 

million joules per minute for its necessar,r production and trans­

formation of energy. This energy requirement is a sine qua non 

to survival itself. 

Energy in the foetus is provided mainly by the aerobic 

metabolism of glucose. Oxygen deprivation is compensated for by 

anaerobic g~colysis of the large stores of g~cogen in the foetus, 

principa~ in his liver and muscles. These will enable the foetus 

or the newborn infant to survive relatively long periods of anoxia 

but'are a poor source of energy. Further.more, during anaerobic 
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glyco~sis the foetus will produce somewhere in the neighbour-

hood of a surplus 10,000 hydrogen ions. Therefore, any 

condition producing deprivation of energy will affect the 

concentration of hydrogen ion and the acid base status. 

GI~cogen 

energy 
2 mol ATPI 

11 mol glucose 

anaerob. 

acid 

Hefose - phosphate 
Triose - phosphate 
Phlospho- pyruvi ( acid 

Py~uvic acid~Lactic 
Ci,ric acid cycle 
biolog. oxidat. 
cd "H 0 2 2 

energy 

38 mo 1 ATPï1 mo 1 glucose 1 aerob. 

In other words, the change in hydrogen ion is equal to 

energy avai labi lit y to the foetus. A search was then conducted 

for a measurement of sorne sort which would be simple, accurate, 

inexpensive, and fast. To determine this energy availability pH 

represents all of the above criteria. Saling in 1964 described 
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a technique for obtention of foetal blood fram the scalp and 

measurement of pH to deter.mine foetal acidosis. (references 8-17). 

In Figure 6 above the relationship of 19 to 1 moles of 

ATP in aerobic versus anaerobic states, and the production of 

carbon dioxide and water versus the production of lactic acid, is 

worth noting. 

The importance of energy availability by glycolysis in 

the presence of oxygen has stimulated a multitude of studies. 
(18) 

Eastman has described the "Everest In Uteroft syndrame and has 
(1&) 

explained how the foetus compensates forthis situation. Assali 

has proven how the foetal cardiac output is greater than adult 

cardiac output and in Figure 7 the hemoglobin dissociation eurves 

of foetal and maternaI blood give us another explanation on how 

the foetus compensates. 

100 
/ 

Z ~~ 
0 80 // -
t:( ,/ 
Il:: 
~ 60 1 
t:( 1 

1 en 1 
~ to il 
0 

4--- -1 FETAL BLOOD 1 

& ,l 
---- MATERNAL BLOOD ~l 20 , : 

1 
1 
1 
1 

0 
1 
1 

0 20 40 60 80 100 
.'cif-~ .~~!: p02 mm Hg 

MATERNAL -FETAL 02- COMBINATION CURVE 



-12-

It should be noted that at a p02 of 20 millimeters of 

mercury the foetal hemoglobin saturation will be greater than 

the maternal hemoglobin saturation. At the same PD2 of 20 

millimeters of mercur,y Figure 8 illustra tes how the oxygen 

saturation will vary according to the pH of the foetus. The 
. 

lower the pH the lower is the oxygen saturation. 
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This brings about a chain reaction from hypoxia to anoxia, 

to diminution of energy availability, anaerobic glycolysis, over-

production of hydrogen ions, accumulation of lactic acid, acidosis, 
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and finally to a diminution of oxygen saturation. (See references 

18 - 30). 

One other method of compensation is available to the 

foetus in utero in the presence of deprivation of oxygen. This 

is illustrated in Figure 9 'Which is a simplified drawing of 

foetal circulation under nor.mal conditions. 

. SUP. VENA CAVA 

LOWER 
RIGHT 

EXTREMITY 

INF. VENA CAVA 

__ -t-I~ HEAD 

LEFT 
EXTREMITY 
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In a situation ofoxygen deprivation, the foetus 

compensa tes by pooling his resources. He does this by 

decreasing circulation to areas such as the limbs and the 

lungs and eventually, as the situation worsens, to the bowel. 

This is accompli shed by vasoconstriction, producing hyper-

peristalsis and an expulsion of meco~um •. (See Figure 10). 

Expulsion of meconium is a kind of foetal distress ·and should 
(3l, 32, 33, 34, 35, 36) 

attract the clinician's attention. 
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Acidosis in the foetus can be metabolic when 1actic acid, 

the end product of anaerobic gqcolysis, accumulates. Or, in an 

acute type of anaxia where there has been insufficient tim~ for 

the metabolic acidosis to deve1op, carbon diaxide may rapi~ly 

accumulate and a respiratory acidosis ensue. This is typical1y 

seen in cases of umbilica1 cord compression. A combination of 

both types of acidosis may be present in 'more gradua1 hypoxia, 

for examp1e, that due to a failing placenta where a combined 

respiratory and metabolic acidosis is usual1y present. The 

various types may be distinguished by equilibration at a high p02 

at 40 millimeters of pCÛ2. This is i11ustrated, in Figure il. 

~~~-~_.-~-~-~~ -j 
l 
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A normal foetus with normal biochemical and acid base 

components may change, for instance, to a case of acute cord 

compression producing an acute respirator.y acidosis, illustrated 

by an increase in pC02, a decrease in p02' a decrease in pH and a 

very slight increase in lactic acid. If the situation is not 

remedied quickly the next step is a secondary metabolic acidosis 

illustrated by a high production of lactic acid, a slight lower~g 

of pC02, a continuous lowering of PÜ2, and a graduaI fall in pH. 

This is illustrated in Figure 12. Thus, conditions producing 

acidosis may vary fram a chronic foetal distress such as that 

which exists in foetal malnutrition producing metabolic acidosis 

to an acute foetal distress such as that produced by cord 

compression giving rise to respirator,y acidosis and eventual~ to 

a cambined acidosis and we must differentiate among the different 
(37, 38, 39, 40, 41) 

types to determine energy availabili ty. 

pH QU. 40 

pH ACT. 

NORMAL 
VALUES 

25mmHg 

7·38 

RESPIRATORY 
ACIDOSIS 

(EXAMPLE) 

90mmHg 

PC02 45mmHg 

LACTIC ACID IIIEQUILI 
._._._._._._. ._e , 

DISTRESS 
COMMENCES 

COMPARISON OF FETAL BLOOD GASES 
I!H VALUES AND LACTIC ACID 

METABOLIC 
ACIDOSIS 
(EXAMPLE) 

1211ECIIm. 

18m .. Hg 



- 17 -

MATERIALS AND METHODS 

The importance, accuracy, and reliabili ty of uterine 

monitoring with regard to pressure and contractility during 

labour has been weil established by Caldeyro-Barcia. The same 

comments can be made for foetal heart rate monitoring during 

labour, its variations and interpretation"as described by Hon. 

In recent years the value of scalp vein sampling as described by 

Saling et al has gained world recognition. During the spring of 

1967 Caldeyro-Barcia reported the fusion of both techniques in 

the assessment of both foetus and mother during labour. This 

present paper will deal only wj.th the scalp sampling aspects of 

our method of investigation. 

The following background data is given for the under­

standing of our Tocology Unit where the work was carried out. Our 

Unit is adjacent to our Case Room and is fully equipped for the care 

of the pregnant woman and her newborn child. Further.more we have 

added the equipment for scalp vein sampling and determination of 

acid base balance in the foetus. Patients were tirst selected for 

the purpose of setting standard curves of acid base balance for the 

foetus in utero and at the same time to gain control data for uterine 

monitoring. They were therefore selected tram three groups: 1) normal 

pregnant women from the Obstetrical Clinic at term and readily 

inducible, who were then admitted for elective induction; 2) similar 

patients already admitted to the Antepartum Wards; and 3) women 

already in spontaneous labour in the Case Hoom. In this manner we 

have produced what we feel are normal curves from which further work 

can be done and further conclusions drawn. 
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TECHNIQUES 

Preferably our patients were chosen either in the 

Clinic or on the Antepartum. Ward at which point a placento 

gram was done to exclude patients with anterior location of 

the placenta. The patient was then scheduled for elective 

induction in our Tocology Suite the following morning. Prior 

to coming to our Tocology Unit the patient was given an enema, 

a minor prep, and was not given breakfast. She was then moved 

into our Tocology Unit where administration of an elaborate 

cocktail containing Demerol, Largactil, and glucose and water 

was set up intravenously with a steady and slow diffusion rate 

measured with a Harvard pump. A foetal electrode was then 

inserted into the foetal buttock using an amniocentesis approach 

and this served to record foetal heart rate at aIl times. This 

was fed into one channel of our six channel tocometer and was 

integrated to give us a foetal heart rate reading. Two manameters 

were then introduced into the amniotic cavity, again using an 

amniocentesis approach, and these were hooked up to two channels 

of our tocometer. A Syntocinon drip was then administered intra-

venously, again using a Harvard pump, starting at l or 2 milliunits 

of Syntocinon and rising as necessary to establish good contractions 

in the neighb~·..œhood of about 8 to 16 milliunits. As soon as labour 

became well established and the patient had dilated her cervix to 

somewhere around 4 centimeters she was put in stirrups, in the 

lithotomy position, an artifical rupture of membranes was carried 
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out at the same time as a first scalp sampling (as will be 

described below), and an epidural anaesthesia was initiated. 

Disini'ection of the skin was carried out with Germamedica and 

the patient was appropriately draped. 

A vaginal. examination was then performed to determi.ne 

cervical dilatation and the level oi' the. presenting part at 

which point the correct size of amr..iosccpe was inserted through 

~he external os of the cervix ta lean against the presenting 

parle The amnioscope is illustrated in Figure 13. 

" ... ~ 

. . .. ~. . 

r=+=================~===================. 
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An appropriate light source with a Rheostat was then attached 

to the amnioscope. The foetal scalp was then dried with a 

cotton swab and sprayed with ethyl chloride to produce a 

hyperemic effect. The scalpwas th en dried once again and a 

thin layer of white petrolatum jelly applied. An incision was 
(41) 

made using the Queen Charlotte's Hospital modification of 

Saling's technique with a Wilkinson's Sword blade. A drop of 

blood collecting at the site of the incision was removed 

anaerobically either through polyethylene or glass capillary 

tubing. Figure 14 shows this stage in cross-section with the 

foetal scalp on the right, the cervix dilating in front of it, 

the amnioscope in the vagina, and the light source attached to 

the amnioscope. The incision has already been made and the 

forceps carrying the capillary tube is introduced to the drop 

of blood for collection. 

CARRYING 
FORCEPS WITH 
CAPILLARY TUBE 

CONICAL 
AMNIOSCOPE 
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The specimen is then analyzed. Care must be taken at 

this point to as certain that the scalp bleeding has ceased; the 

. recommended technique is to apply pressure with a. cotton swab to 

the site of the incision on the foetal scalp for approximately 

five minutes or until bleeding has completely ceased. 

We started off with polyethylene tubing and since then 

have changed over to glass capillary tubing. Preparation is as 

fo11ows: Fort y centimeter lengths of polyethylene tubing are 

prepared by disinfecting them in a solution of Germamedica and 

then rinsing them in sterile distil1ed water. The tubes are 

then heparinized with 2,000 USP units per millimeter of Heparin, 

after the tubes have dried by gravi t:;\tional methods. Each tube 

is then indi vidually packaged and sterilization is done by gas 

autoc1aving. Glass capillaries of 0.7 to 1.0 millimeter bores are 

prepared by washing 35 centimeter lengths in concentrated sulphuric 

acid and then rinsing them in sterile distilled water. The tubes 

are then dried at 120 degrees centigrade. Each tube is filled with 

a solution of Heparin again with 2,000 USP units per mi1limeter and 

dried at 120 degrees centigrade for about 10 days. Three sterile 

steel mixing wires are placed in each tube to mix the b100d before 

analysis - the tubes are then packaged at five per pack since some 

of the tubes become blocked by crysta1s of Heparin and cannot be 

used. 

Determination of the acid base balance was done with 

an Astrup apparatus at 38 degrees centigrade. PÛ2 was measured 

in duplicate with a direct reading electrode on a total sample of 
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50 microliters of blood, repeatable with an error of plus or 

minus 1.0 millimeter of mercury. An oxygen free solution of 

borax containing sodium sulphate was used as the zero standard. 

Oxygen and nitrous gas :m:Uctures with water saturated with 

oxygen were used as positive standards against barometric 

pressure in millimeters of mercury with an accuracy of 0.05%. 

pC02 was measured with a direct reading electrode using 3 

C0202 gas mixtures as standard against barometric pressure 

with an accuracy of 0.05%. The pCÛ2 was measured in duplicate 

indirectly with the equilib~ation technique employing the 

Astrup Micro Tonometer using the low and the medium of the 

above-mentioned OÛ2Û2 gas mixtures as standard. 

The pH determination required 25 microliters of 

blood with an accuracy of plus or minus 0.005 pH units after 

standardizing against radiometer (Copenhagen) phosphate 

buffers at pH 6.840 and pH 7.381 at 38 degrees centigrade. 

On no occasion was tonometered blood used for the actual 

calibration of the electrodes. The acid base status of all 

blood samples taken was obtained by plotting actual blood 

pH and tonometered blood pHis on a Siggaard-Andersen Namogram 
(42, 43) 

as is illustrated in Figure 15. 
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USULTS _ ..... --------

Such sampling was usually carried out during the first 

and second stages of labour, then on umbilical vein and artery, 

and at one-half hour of life on the newborn child by heel prick, 

so that essentially five deterrninations were done in each case. 

A total of 24 patients were examined in this manner. 



- 24-

RESULTS 

The results are shown graphically in Figure 16. 

Variation in pH was fram a low value of 7.260 to a high value 

of 7.410 with a mean value of 7.346 during the first stage of 

labour. During the second stage of labour our mean value is 

7.317 with a low value of 7.200 and a high value of'7.420. In 

the umbilical vein our mean value is 7.360 wi th a low value of 

7.315 and a high value of 7.440. In umbilical artery our mean 

value is 7.294 with a low value of 7.240 and a high value of 

7.370. The heel prick samples had a mean value of 7.330, a low 

value of 7.290 and a high value of 7.350. 

Act pH 

7.400 

7.350 Max 

Mean 

7.300 
Min 

7.250 
1 

1 

1 

7.200 

uv UA H 

fL[._.i'F._'N. __ •.•..••• , .. f .. 3.3 _ •.•.••• --' 
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In looking at pQ2 in millimeters of mercury in the 

first stage of labour our mean was established at 22.4 milli-

meters of mercury with a low of 19 and a high of 29. In the 

second stage of labour our mean value was 24.8 millimeters of 

mercury with a low of 13 and a high of 31. In umbilical vein 

our mean value was 34.3 millimeters of mercury with a low of 

28 and a high of 44. In umbilical artery our mean valt:.e was 

23.4 millimeters of mercury wi th a low of 13 and a high of 34. 

In he el prick our mean value was 47.3 with a low of 46 and a 

high of 48.5. These values are shown in Figure 17. 
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In looking at our results for pCÜ2 determinations in 

the first stage of labour our mean value was 41.5 millimeters 

of mercury wi th a low of 30 ~ 5 and a high of 59.0. In the second 

stage of labour our mean value is 40.4 millimeters of mercury 

with a low of 27 and a high of 52. Il'!: umbilical vein our mean 

value is 37.5 millimeters of mercury with a low of 29 and a 

high of 45.5. In umbilical artery our mean is 42.3 millimeters 

of mercury with a low of 31.5 and a high of 61.5. In he el prick 

determination our mean value is 46.0 millimeters of mercury with 

a low of 42 and a high of 50. This again is illustrated in 

Figure 18. 
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We then correlated measurements o:f pH w.ith cervical 

dilatation and we put together cervical dilatations o:f 3-5, 

6-7, and 8-10 and :found that our mean value for dilatation 

3-5 centimeters was 7.332 w.ith a 10w of 7.260 and a high of 
, 

7.360. At dilatation 6-7 centimeters our mean value was 

7.363 with a 10w of 7.320 and a high of 7.410. At dilatation 

8-10 centimeters our mean value was 7.334 with a 10w value of 

7.200 and a high value of 7.420. This is again illustrated 

in Figure 19. 
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It should be noted that no serious injury is caused 

to the foetal scalp. Figure 20 shows the area on the foetal 

scalp where three scalp samplings were perfor.med. These usually 

heal within 24 hour~ of life and are not recognized by the sharp 
(8) 

eye of the 

In looking over our results it becames evident that 

the pH is lower in the second stage than it is in the first 

stage, that the pH is lower in umbilical artery than it is in 

umbilical vein and that it tends to come back to normal in the 

heel prick sample. 
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The values for p~are practicallyidentical in the 

firstandsec'ondstageS~ut', ~s~ecte~,th~ :~~ ismu.cl1'lOwer • ' 

in the umbilicBJ. artery than i t~is'ili:the~ilicâl veinànd," " 

, againas expected, itis mu~h high.er' in the heeIpr~ck sample. ,:' 

Correlatiilg' p~' with' cervical dil~tation wefindt.hà:t pHrise~' 
.' : ".: .' .' . 

during the firstpart.'of_labour upto'6-7 ,centiInetersandthen"'" 
, " . .' . .... . . 

decreasesslightly toits onginalv.a.lue at,8-10 ceIitime;t.ers of 

cervical dilatation. 'Alibabie,s(had apgar scores of8-10atone 

minute of age. 

It is our ,conten,tion t,hat' these curves represent, normaJ. 

values for a foetus in'utero and~e within the rarig~ of world-:­

wideacceptedvalues. 
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CONCLUSION 

Foetaldistress equals foetal acidosis'. By" the fusion 

of twotechniques, i.e., uterine monitoring, foetal ,heartmon~ 
. " . .". '. -", :':. . 

i toring and scalp vein sampl:i.ng in the asse~smentof 'both foetus 

and, mother during labour, 'Caldèyr~Ba.rciashowed that if the . p02 
, ' , 

drops to bélow 18 DIDl. Hg., late' deceleration willappearin the' 

foetal heart rate and ~tth~'samètiliie ',the pH will drop te 7.20 
. . ,'" '" ., 

or below, 'so that foetal distr~ss ca.nbeequated ~th.foetal 
, ' ., ', .. ".".. '. .'. '.: .'. (44, 45, 46,47, 48)' 

acidosis e,nd also with ,foetal hypoxia"and foetal a.nOxia. 
.' .. 

It is oUr thinking tbat all t.hese proven techniques' . 

should be carried a stepfurlherin, t~e assessmentofmother 

and foetus at risk in an,effo:r:tto further reducematernal 

mortali ty and perinatal mortali ty and to gain more insight into 

the normal and abnormal uterine dystocias. ,Since i t is the 
, " 

. '. .' 

privilege of our décade to penetrate the inner sanctum. of the 

foetus at the same time some knowledge of foetal physiology and 

physiopathologywill certainly be uncovered. 

It is felt that these techniques in routine obstetrical 

practice will eventually succeed in d;minishing 'neurological 

deficits, will increase the apgar scate at birth, will decrease 

the stillbirth rate and will decrease the Caesarean seation 

rate or will succeed in justif.ying intervention by Caesarean 

section. 
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OUTLOOK Ta THE FUTURE 
, -' . . . '. '. 

, The tecbriique anditsusefor detection'and/or diagnosis' 
. ' : .' . " , . ", 

of foetal distresSiSjUst',one:aspectofits .usefulneSis. Itg!ves' 

us foodfor thought sinceit r~presents the ava.ilabÙ.ity ofthê 

foetus to the foetal phYsiologist bymak:ing'unlaiown~teriai.now_" 
accessible in, arelatively easyfashion~ The technique'haB, ' ' 

".:' '. . .":' . 

already been used by Wood in~, eluciciat:iDg the physiology, oi: the 

foetal pancreas, the insilinresponse'ofthe foetusto,over-
.... : , .... , 

, ' 

loading',of the, mother ,p~' intravenous, glucose, 'and,the 'response 

of the foetal pancreas to inje~t:i.on of glucagon inte the foetal' 
(49)' , :, "':' .. "'" ," " 

scalp. It has been.used'in certain centres in erythro 

blastosisfoetalis in detè~j t;; Dg ,the foetal hemoglobin' andmaking , 

blood available for cross-matching prior to birth. This of 'course 

is of very limited ,use' and d~esnotnec~ssarily ;epresent a world-

wide consensus. 

One last application for thia technique whi,ch cames to 

mindis that recent workhas shown theimportancè of human 

placental lactogen deter.minations in assessing chronic foetal 

distress ormetabolic acidosis. The barrier fram placenta to 

mother and from placenta to foetus has not been well deter.mined. 

Possibly this barrier can be side-stepped by simultaneous maternaI 

and foetal sampling for HPL determinations • 

. The technique is now easily available. lta application 

in any specifie area requires only a researcher's interest. 
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