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		 Preface

Kevin P. Hanretty


         

         Glasgow





This is the second edition with Kevin Hanretty as sole author.


As with the last edition, many of the changes in this edition reflect the illustrated nature of the book. Textual alterations reflect changes of emphasis in clinical practice. These relate chiefly to three areas: ironically, the return of infection, bacterial as well as viral, as a source of danger to the mother and her unborn child and, secondly, to conditions previously only seen in developing countries, but which are now seen throughout the world due to changes in migration patterns. The final expansion of attention has been in the area of psychiatric disease in the population.


We hope, therefore, that this text will remain of value to all of those involved in the care of pregnant women.


We all hope that pregnancy will be a normal process with a happy outcome; however, obstetrics remains a beguiling speciality in which normality can quickly turn to crisis. We hope this text might contribute to the management of complicated pregnancies in order to achieve the aim of the safe birth of a healthy baby to a healthy mother.


		


  

		

     

       

     


       

		 Glossary of Abbreviations





A&E 

Accident and Emergency department






AFE 

Amniotic fluid embolism






APH 

Antepartum haemorrhage






ARDS 

Acute respiratory distress syndrome






ARM 

Artificial rupture of membranes






BhCG 

Beta human chorionic gonadotrophin






BMI 

Body mass index






BP 

Blood pressure






bpm 

Beats per minute






CEMACH 

Confidential Enquiry into Maternal and Child Health






CS 

Caesarean section






CTG 

Cardiotocograph






CT 

Computed tomography






CVP 

Central venous pressure






CVS 

Chorionic villus sampling






D&C 

Dilatation and curettage






DIC 

Disseminated intravascular coagulation






DVT 

Deep vein thrombosis






ECMO 

Extra-corporeal membrane oxygenation






ECV 

External cephalic version






ERCP 

Evacuation of retained products of conception






GBS 

Group B streptococcus






GP 

General practitioner






Hb 

Haemoglobin concentration






Hb SC 

Haemoglobin sickle cell






HBV 

Hepatitis B virus






HCG 

Human chorionic gonadotrophin






HDU 

High-dependency unit






HELLP 

Haemolysis, elevated liver enzymes, low platelets






HIV 

Human immunodeficiency syndrome






ICU 

Intensive care unit






IUGR 

Intra-uterine growth restriction






IVF 

In vitro fertilisation






IV 

Intravenous






LCFD 

Low cavity forceps delivery






LUSCS 

Lower uterine segment caesarean section






MCFD 

Mid cavity forceps delivery






MDR(UK)1 

Maternal Death Report Form for the United Kingdom (from October 1995)






MRI 

Magnetic resonance imaging






MSAFP 

Maternal serum alphafetoprotein






NND 

Neonatal death






PMR 

Perinatal mortality rate






PND 

Prenatal diagnosis






PND 

Postnatal depression






PPH 

Postpartum haemorrhage






SB 

Stillbirth






SFD 

Small-for-dates






TSH 

Thyroid stimulating hormone








		


  

		

     

       

     


       

		 The Internet and Obstetrics



The availability of the Internet throughout the world makes valuable information accessible to countries with both limited facilities and poor access to library resources.


It is important to identify the difference between high-quality worldwide websites and sites which are full of biased information. Try to determine that any sites you access are evidence based.


Remember that sites which are evidence based may still have links to sites which are not.


The following is a variety of sites which may be of value. The contents are neither endorsed nor guaranteed by the author but reflect a spectrum of what is available for ‘discerning’ web browsers. The website references below were checked at the time of writing in August 2008, but the information is subject to change.


American College of Obstetricians and Gynecologists


http://www.acog.com/


Commission for Health Improvement (UK)


http://www.chi.nhs.uk/


The Fetal Medicine Foundation


http://www.fetalmedicine.com/


General Medical Council (UK)


http://www.gmcc-uk.org/


The International Federation of Gynecology and Obstetrics


http://www.figo.org/


National Institute for Clinical Excellence


http://www.nice.org.uk/


Obstetric Anaesthetists' Association


http://www.oaa-anaes.ac.uk/home.htm


Pubmed: a service of the National Library of Medicine


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi


The Royal College of Midwives


http://www.rcm.org.uk/


Royal College of Obstetricians and Gynaecologists


http://www.rcog.org.uk/


Scottish intercollegiate guidelines network


http://www.sign.ac.uk/index.html


United States Library of Medicine


http://www.nlm.nih.gov/


West Midlands Perinatal Institute


http://www.wmpi.net/main.htm


Women's Health Information


http://www.womens-health.co.uk/


The author welcomes comment or (ideally constructive) criticism at


kevinhanretty@doctors.org.uk


		


  

		

     

       

     


       

		 Chapter 1. Physiology of Reproduction


  


     OVULATION



The processes leading to ovulation, fertilisation, and implantation of the fertilised ovum are complex and still incompletely understood. Ovulation results from an interplay between the hypothalamus, pituitary, ovary and endometrium. The ovary has two roles: the first is the endocrine function of producing oestrogen and progesterone to prepare the endometrium to receive the fertilised ovum. The second, which is intrinsically related, is gametogenesis and ovulation.



     OVULATION


Development of the ovarian follicle occurs in response to stimulation from the pituitary gland.


The hypothalamus and pituitary are intimately associated. Together they regulate ovarian structure and function throughout the menstrual cycle.


The hypothalamus produces gonadotrophin releasing hormone (GnRH) in a pulsatile fashion and this in turn stimulates production of the gonadotrophins follicle stimulating hormone (FSH) and luteinising hormone (LH).





     PITUITARY CONTROL OF OVARY


The ovarian changes are controlled mainly by the anterior pituitary which produces three principal hormones: follicle stimulating hormone (FSH) stimulates follicular growth. Luteinising hormone (LH) stimulates ovulation and causes luteinisation of granulosa cells after escape of the ovum. Prolactin is also produced by the anterior pituitary.
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     OVULATION AND MENSTRUATION
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At the end of the menstrual cycle oestrogen levels are low. Low oestrogen levels stimulate production of FSH by the pituitary. FSH in turn acts upon the ovary to stimulate growth of ovarian follicles. The increasing levels of oestrogen produced by the developing follicles act on the pituitary to reduce FSH levels by the process of negative feedback. In the majority of cycles only one follicle, the so-called dominant follicle, is sufficiently large and has a greater density of FSH receptors to respond to the lower FSH levels and develops to the stage of ovulation. Non-identical twinning results when more than one follicle proceeds to ovulation. Oestrogen levels continue to rise. In the mid-cycle the nature of the ovarian control of pituitary function changes. Increasing oestrogen levels are required to produce a positive feedback mechanism which causes a surge in FSH and LH levels. This surge evokes ovulation. LH acts to increase local production of prostaglandins and proteolytic enzymes to allow oocyte extrusion. LH is responsible for the development of the corpus luteum which produces progesterone.
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     MENSTRUATION



These alterations in oestrogen and progesterone levels are responsible for the dramatic changes in the endometrium throughout the ovarian cycle. At the completion of the menstrual period the endometrium is only one to two millimetres thick. Under the influence of increasing levels of oestrogen this increases until by day 12 of the cycle the endometrium is 10 to 12mm thick. This growth results from an increase in epithelial and stromal cells of the superficial layer of endometrium. This Proliferative Phase is characterised by an increase in oestrogen receptor content and increase in size of the endometrial glands.


As ovulation approaches, the progesterone receptor content increases. Within two days of ovulation the effect of ovarian production of progesterone becomes apparent as the endometrium enters the Secretory Phase of the cycle. During this phase the mitotic activity in the epithelium ceases and the glands become dilated and tortuous. The blood vessels become more coiled. Glycogen accumulation in the endometrium reaches a peak under the combined influence of oestrogen and progesterone. These processes prepare the endometrium for embedding of the embryo. If fertilisation does not occur then progesterone and oestrogen levels decline and menstruation occurs.
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     FERTILISATION



Fertilisation, if it occurs, takes place in the fallopian tube. The zygote divides repeatedly to form a solid sphere of cells as it passes down the fallopian tube and into the uterine cavity. The developing embryo begins to differentiate into the tissue which will become the fetus and that which will form the placenta and fetal membranes. The primitive precursor of the chorionic membrane produces human chorionic gonadotrophin (HCG). HCG has a biological action very similar to LH and takes over its luteinising function.


For the first fourteen days after fertilisation uterine growth and the development of the decidua (the endometrium of pregnancy) are dictated by the corpus luteum under the influence of the pituitary. Thereafter the pituitary LH levels are reduced in response to the increasing levels of HCG.
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Under the influence of chorionic gonadotrophin the corpus luteum continues to grow and to secrete ovarian steroids for the maintenance of uterine growth. HCG levels reach a peak around 10 to 12 weeks and thereafter decline to a lower constant level throughout pregnancy. The response to this reduction is a decrease in ovarian oestrogen and progestogen output. As the ovarian contribution to maintaining the pregnancy declines, the placenta increases steroid production. Placental steroid production is impressive and analogues of both hypothalamic and pituitary hormones are produced. The capacity to produce these hormones increases as the early placenta develops.





     DEVELOPMENT OF THE EMBRYO



The differentiation of the embryo itself into those tissues which will become the fetus and those which will form the placenta occurs soon after fertilisation; the fertilised ovum divides repeatedly as it travels through the fallopian tube. When the resulting mass of cells, the morula, reaches the endometrial cavity an eccentric space develops resulting in the formation of a hollow sphere with a mound of cells on one aspect of the inner surface. This mass of cells is called the inner cell mass.
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At this so-called blastocyst stage, this cavity is lined predominantly by primitive trophoblast cells. It is these cells which are so active in hormone production in early pregnancy. It is also believed that these cells produce an immunosuppressive protein EPF (Early Pregnancy Factor) which acts to prevent rejection of the antigenically foreign conceptus.



At this stage implantation is required for the zygote to obtain sufficient oxygen and nutrition. The inner cell mass develops into an ectodermal layer and endodermal layer. A mesodermal layer develops between these and grows outwards to form the extra-embryonic mesoderm. Two cavities appear around this stage, the yolk sac and the amniotic cavity. The amniotic sac is derived from ectoderm and the yolk sac from the endoderm. At this stage the amniotic cavity is very much smaller.


The two cavities, covered by mesoderm, move into the middle of the blastocyst cavity. A mesodermal stalk appears which will eventually form the umbilical cord. The embryonic area, comprising the ectoderm, endoderm and interposed mesoderm, will become the fetus.
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As development and growth continue the amniotic cavity enlarges to reach the wall of the blastocyst. In doing this, part of the yolk sac becomes enclosed within the embryo whilst the remainder forms a vestigial tube applied to the mesodermal stalk.


Blood vessels develop in the embryonic mesoderm and in the mesoderm of the trophoblast. Extension of these vessels along the connecting stalk results in the formation of the two arteries and single vein of the umbilical cord.
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Within the embryo the vessels at the cephalic end differentiate to form the heart. Fetal blood formation occurs within the primitive blood vessels of the trophoblast and developing fetus. Interchange of nutrients and respiratory gases is facilitated by the formation of this fetotrophoblastic circulation. The formation and differentiation of the haemopoietic vascular system occurs between the third and fourth weeks of pregnancy. Following development of this rudimentary circulation further development of the fetus can proceed.
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Structures derived from Primary Layers



	


	Ectoderm
	Skin appendages
Nervous system
Glandular structures
	Mesoderm
	Bone and cartilage
Muscle
Connective tissue
Serous linings



	Endoderm
	Gastro-intestinal tract
Liver and biliary tract
Pancreas
Respiratory tract
Gonadal germ cells
	
	Cardiovascular system
Kidneys and most of the non-gonadal genital tract





     





     PLACENTAL DEVELOPMENT AND PHYSIOLOGY



Villi are present over the whole surface of the blastocyst. As this enlarges the superficial decidua, the decidua capsularis, becomes compressed and the pregnancy bulges into the uterine cavity.
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The compression of the decidua capsularis gradually cuts off the circulation through it. This results in atrophy and disappearance of the villi in association with it. The surface of the blastocyst becomes smooth and this portion of the chorion is known as the chorion laeve. At the opposite pole of the blastocyst the villi proliferate and enlarge and this is known as the chorion frondosum. The connecting stalk of the embryo is attached to the wall of the blastocyst at this point. Ultimately, with the expansion of the blastocyst, the decidua capsularis comes in contact with the decidua vera and the uterine cavity is obliterated.
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The primitive trophoblast of the chorion frondosum invades the decidua. In this process the glands and stroma are destroyed but the small maternal vessels dilate to form sinusoids. The trophoblast develops a cellular layer, the cytotrophoblast, and a syncytial layer, the syncytiotrophoblast. Fetal vessels surrounded by cytotrophoblast grow down into the syncytiotrophoblast. This structure, the chorionic villus, is bathed in maternal blood. As pregnancy advances, the villus structure becomes more complex and the true villi divide repeatedly to form complex tree-like structures in which branches of the umbilical vessels form vascular cascades closely related to the surface trophoblast epithelium. The majority of branches of the true villi, called terminal villi, float freely in the maternal blood, facilitating transfer of nutrients and waste products. Some villi attach to maternal tissue and are termed anchoring villi.
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The structure and relationships of the terminal villi are more readily appreciated when examined in cross section.


As pregnancy advances, the relationship of the trophoblast and maternal vasculature become more intimate. Trophoblast migrates into the maternal spiral arteries from the intervillous space.
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This so-called ‘physiological change’ results in dilatation of the maternal arteries throughout the inner one third of the myometrium. The result of this is conversion of the uteroplacental blood supply into a low resistance–high flow vascular bed which is necessary for fetal growth and development.
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Failure of this trophoblast invasion is associated with a number of later pregnancy complications including pregnancy-induced hypertension and intra-uterine growth restriction.


Placental transfer of nutrients, waste products, hormones and gases increases with advancing gestation as the structures between the maternal and fetal circulations become thinner. There is no direct connection between the two circulations and this ‘placental barrier’ in later pregnancy is the site of microvilli of syncytiotrophoblast, which increase the available surface area for nutrient transfer. Further, the syncytiotrophoblast and fetal mesoderm are reduced in thickness and the villus vessels dilate.


The fully formed placenta is a red discoid structure approximately 2 to 3cm in thickness at the insertion of the umbilical cord. The average weight at term is around 500g.


The umbilical cord, containing the two umbilical arteries and the single umbilical vein, normally attaches to the placenta near its centre. Usually they immediately divide to provide a very rich blood supply on the fetal side, which, coupled with the maternal blood in the intervillous spaces, gives it its colour.


The two arteries and single vein of the umbilical circulation lie in a supporting myxomatous tissue derived from the mesoderm and termed ‘Wharton's jelly’. This jelly acts as a buffer, attenuating any pressure on the vessels, resisting occlusion and preventing kinking of the cord.
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     PLACENTAL FUNCTION



It is now clear that the function of the placenta is not merely the transport of nutrients and respiratory gases. The endocrine functions of the placenta are beginning to be unravelled.
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a) Respiratory Function. The anatomy of the fetal and maternal blood supply to the placenta ensures efficient transport of oxygen and carbon dioxide, chiefly by diffusion. The difference in oxygen dissociation characteristics of fetal blood from maternal blood further enhances fetal oxygen uptake.


b) Excretory Function. Little is known of the excretory functions of the human placenta but it is known that placental transfer of molecules like urea is linked to lipid solubility.



c) Nutritional. Since the permeability of the placenta to glucose is much greater than would be expected from its lipid solubility it is now known that there is a specific transport mechanism for glucose. This is known to be an integral membrane protein.

Three separate mechanisms exist for amino acids, though the acidic acids are only poorly transported.

Lipids transfer only slowly. Placental transfer of free fatty acids is inversely related to the length of the carbon chain. Cholesterol is transported by endocytosis into the trophoblast.



d) Endocrine Function. A large number of hormones are produced by the placenta. These include hormones analogous to adult hypothalamic and pituitary hormones and steroid hormones.







A variety of other products are produced by the placenta. Many of these are glycoproteins such as Pregnancy Associated Proteins A to D, Pregnancy Specific Glycoprotein (SP1) and Placental Protein 5 (PP5). The functions of these are being clarified but remain uncertain in human pregnancy.

     

	Hormone
	Properties



	Human chorionic somatomammotrophin (HCS)
	Similar to growth hormone and prolactin



	Human chorionic gonadotrophin (HCG)
	Stimulates adrenal and placental steroidogenesis. Analogous to LH



	Human chorionic thyrotrophin (HCT)
	Analogous to thyrotrophin.



	Corticotrophin releasing hormone (CRH)
	As in adult.



	Oestrogen
	Complex. Stimulates uterine blood flow and growth.



	Progestogens
	Enables implantation and relaxes smooth muscle.



	Adrenocorticoids
	Induction of fetal enzyme systems and fetal maturity





     


Some products of placental and fetal metabolism may be used to screen for fetal disease. Measurement of alphafetoprotein, produced by the fetal liver, gut and yolk sac, may be used to screen for a number of anatomical abnormalities. Together with measurement of maternal serum HCG, the risk of the fetus having a trisomy may also be calculated. This will be discussed later (see Chapter 6).





     DEVELOPMENT OF THE MEMBRANES



The membranes are derived from the amnion and the chorion laeve, which is that part of the trophoblast which atrophies as the blastocyst expands.
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     THE AMNIOTIC FLUID


The amniotic fluid cavity is a metabolically active compartment and is a remarkably dynamic site of fluid volume changes. The normal amniotic fluid volume increases from around 250ml at 16 weeks gestation to 800ml around 38 weeks. Thereafter the volume decreases towards and beyond term.
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At term the circulation time allowing complete changeover of amniotic fluid is around three hours. The amniotic fluid is composed of fluid output from the kidneys which, being fetal urine, is hypotonic, and lung fluid secretion. Absorption is by fetal swallowing, removal at the amniotic–chorionic interface and at the intervillous space.








		


  

		

     

       

     


       

		 Chapter 2. Fetal and Maternal Physiology


  


     DIFFERENTIATION OF FETAL TISSUE



The development of the fetus relies on the differentiation of primitive tissues into physiological systems, their complete development and their maturation. Thus, the differentiation of part of the mesoderm to form primitive lungs is established around week 5. The formation of lung structure is established between 24 and 28 weeks. The physiological maturation, requiring production by pneumocytes of surfactant, may occur later than this and is dependent in turn on maturation of the endocrine system.


The effect of drugs on fetal development is heavily dependent therefore on the gestation at the time of administration as well as the actual potential for teratogenicity of the agent concerned. This will be discussed later.

     

	Organ
	Differentiation
	Complete Formation



	Spinal cord
	3–4 weeks
	20 weeks



	Brain
	3
	28



	Eyes
	3
	20–24



	Olfactory apparatus
	4–5
	8



	Auditory apparatus
	3–4
	24–28



	Respiratory system
	5
	24–28



	Heart
	3
	6



	Gastro-intestinal system
	3
	24



	Liver
	3–4
	12



	Renal system
	4–5
	12



	Genital system
	5
	7



	Face
	3–4
	8



	Limbs
	4–5
	8





     



     Fetal Cardiovascular Development


The respiratory function of the placenta requires that oxygenated blood be returned via the umbilical vein and into the fetal circulation. The changes which then occur at birth are dramatic.


Oxygenated blood from the placenta returns to the fetus via the umbilical vein. This vessel penetrates the liver and gives off small branches to that organ. Most of the blood is directed via the ductus venosus into the inferior vena cava which is carrying the returning non-oxygenated blood from the lower limbs, kidneys, liver, etc. There is only partial mixing of the two streams and most of the oxygenated blood is directed to the crista dividens at the upper end of the inferior vena cava through the foramen ovale into the left atrium and thence to the left ventricle and aorta.








     CARDIOVASCULAR SYSTEM



This relatively well-oxygenated blood supplies the head and upper extremities. The remainder of the blood from the superior vena cava mixes with that of the inferior vena cava, passes to the right ventricle and thence to the pulmonary artery. A small amount of blood goes to the lungs. Most of it passes on via the ductus arteriosus into the aorta beyond the vessels supplying the head and upper extremities. Thereafter it passes down the aorta to supply the viscera and lower limbs. Little blood actually goes to the lower limbs. Most at this level passes into the umbilical arteries which arise as branches of the right and left internal iliac arteries. At birth the umbilical vessels contract. Breathing helps to create a negative thoracic pressure thus sucking more blood from the pulmonary artery into the lungs and diverting it from the ductus arteriosus which gradually closes. The foramen ovale is a valvular opening, the valve functioning from right to left. The left atrial pressure rises and closes this valve.
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The greatest volume of cardiac output from both ventricles, around 40%, goes to the placenta. The organ which receives the greatest flow is the brain which receives about 13%.


The autonomic nervous system is the principal control mechanism for fetal heart rate, stroke volume and blood pressure. In the first half of pregnancy control is chiefly by the sympathetic system. In the second half the parasympathetic system becomes increasingly dominant. It is this development which explains the reduction in fetal heart rate with advancing gestation.





     FETAL HAEMATOLOGY



The fetus is hypoxic relative to the maternal oxygen state yet does not become acidotic. There are three factors accounting for this: fetal haemoglobin concentration is high, around 180 g/l, the cardiac output is greater, and finally, the oxygen affinity of fetal haemoglobin is greater. Fetal haemoglobin is composed of two α and two γ chains. The presence of γ chains increases oxygen affinity beyond that of adult haemoglobin so that for a given oxygen tension in the blood a greater percentage oxygen saturation is obtained. This is seen in comparisons of the oxygen dissociation curves for fetal and maternal haemoglobin.
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     FETAL LUNG DEVELOPMENT


The placenta is the organ of respiration for the fetus but adaptation to extra-uterine life requires that the lungs go through four recognised phases of development. The last of these, the terminal sac period, is when alveolar development occurs from 24 weeks gestation to term. Fetal breathing movements are established even before this and are required for proper anatomical development of the lungs. Absence of fetal breathing movements in later pregnancy may be a sign of fetal acidosis and its identification can be used to assess fetal well being. This will be discussed later.


During this time development of pneumocytes occurs and production of surface acting phospholipids is established. These components of surfactant are required to enable lung function to occur postnatally. Surfactant deficiency, a consequence of prematurity, causes respiratory distress syndrome in the newborn and is the greatest determinant of outcome in babies born preterm.







     MATERNAL PHYSIOLOGY



Enormous physiological changes occur throughout pregnancy and may not be clinically obvious. Thus, alterations in metabolic rate are more apparent than, for example, changes in the renin angiotensin system.


Nevertheless the alterations in the physiology require changes in energy consumption and use.


The energy demands of pregnancy derive from:
a) Basic physiological processes such as respiration, circulation, digestion, secretion, thermoregulation, growth and repair. These account for 66% of the total energy requirements in the non-pregnant female and amount to 1440 kcal/day. It is these processes which undergo greatest increase in pregnancy due to the demands of the fetus and placenta, uterus, breast growth, etc.


b) Activities of daily living. These account for 17% of the total energy use in the non-pregnant state, approximately 360 kcal/day. Advancing pregnancy usually entails some reduction in activity though there is great individual variation in this.


c) Work. The requirements associated with work differ with occupation but comprise around 10% for most women or 150–200kcal/day. This contribution to energy requirements generally reduces with advancing gestation, notably in the third trimester.


d) Specific dynamic action of food. Metabolism appears to be stimulated by food intake and comprises around 7% of the total or 150kcal/day. This should be met by increased consumption during pregnancy.







Overall there is a 14% increase in energy requirement during pregnancy.


During lactation a further increase is required for milk production and the total requirements will be in the region of 3000 kcal/day.





     WEIGHT INCREASE



These metabolic changes, accompanied by fetal growth, result in an increase in weight of around 25% of the non-pregnant weight: approximately 12.5kg in the average woman. There is marked variation in normal women but the main increase occurs in the second half of pregnancy and is usually around 0.5kg per week. Towards term the rate of gain diminishes and weight may fall after 40weeks.


The increase is due to the growth of the conceptus, enlargement of maternal organs, maternal storage of fat and protein and increase in maternal blood volume and interstitial fluid.
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The increased metabolic rate is largely due to the fetus and leads to an increase in maternal oxygen consumption of around 20%. The factors governing this are chiefly endocrine. The pituitary gland enlarges and there is a 13% increase in size of the thyroid.


The fundamental hypothalamic–pituitary–thyroid relationships remain intact.





     CARBOHYDRATE METABOLISM



In the non-pregnant state ingested glucose is dealt with in four ways. Under the influence of insulin it may be deposited in the liver as glycogen. Some escapes into the general circulation and a proportion of this is metabolised directly by the tissues: some is converted to depot fat and a further portion is stored as muscle glycogen again with the aid of insulin.


The blood sugar is maintained between 4.5 and 5.5mmol/litre (80–100mg/dl). Sugar which passes out in the renal glomerular filtrate is never in excess of the amount which can be reabsorbed by the tubules, and none appears in the urine.


A marked alteration in carbohydrate metabolism occurs in pregnancy.


There is a demand on the part of the fetus for an easily convertible source of energy. At the same time there is a need to store energy for future demands such as lactation and the steadily increasing growth of the pregnancy and also to provide a more steady source of energy in the form of a high energy fuel. This the maternal body achieves by storage of fat. The major component of the diet is carbohydrate based and this requires to be redirected to satisfy the above requirements. The first noticeable change occurs in the blood sugar and this can be demonstrated by giving a glucose load as in an oral glucose tolerance test. It can be seen from this that the blood sugar after a meal remains high, thus facilitating placental transfer.

	[image: B9780702030666500029/u02-04-9780702030666.jpg is missing]



     


Pregnancy is said to be diabetogenic and this is associated with reduced tissue sensitivity to insulin.


Sensitivity to the actions of insulin may be reduced in tissues by up to 80 per cent. This effect is in part due to an increase in specific antagonists to insulin. The most important of these is Human placental lactogen (HPL).



With the increased steroid levels produced by the placenta less glycogen is deposited in the liver and muscles. Higher circulating levels of blood sugar mean that more glucose is available to the fetus.


The effect of fasting is pronounced in pregnancy and even an overnight fast of 12 hours will result in hypoglycaemia and increased production of beta hydroxybutyric acid and acetoacetic acid, the ketone bodies.


Glucose levels are lower in the fetus and transport across the placenta is by a carrier mediated mechanism which gives a greater rate of transfer than simple diffusion.


High glucose levels in the renal circulation together with an increased glomerular filtration rate give rise to glycosuria which, as a result, is commonly seen in pregnancy.
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     PROTEIN METABOLISM



The overall picture is one of positive nitrogen balance. There is on average a 20% increase in dietary protein intake. On average 500g of protein have been retained by the end of pregnancy. Half of this is accounted for by maternal gain and the rest by the fetus and placenta.
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Both chorionic gonadotrophin and the placental lactogen tend to reduce the deamination process. As a result, blood and urine urea are reduced.





     FAT METABOLISM



Fat is the major form of stored energy during pregnancy. By 30 weeks some 4 kg are stored. Most of this is in the form of depot fat in the abdominal wall, back and thighs. A modest amount is stored in the breast.
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Three points may be made in relation to fat metabolism.
1. The total metabolism and demand for energy are increased in pregnancy.


2. Glycogen stores are diminished and therefore energy obtained directly from carbohydrate will be reduced.


3. Although blood fat is greatly increased only a moderate amount is laid down in fat stores.










     RESPIRATORY CHANGES



Physical changes in the respiratory system begin early in pregnancy and are responsible for the improvements in gaseous exchange.


The respiratory rate is unchanged and the elevation of the diaphragm decreases the volume of the lungs at rest, but the tidal volume is increased by up to 40% leading to an increase in minute ventilation from 7.25 litres to 10.5 litres.
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Fetal plasma carbon dioxide tension exceeds that of maternal plasma and therefore passes easily into maternal blood. Despite this, due to the pulmonary hyperventilation, the concentration of carbon dioxide in maternal plasma is reduced by around 8% compared with non-pregnant levels.
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     CARDIOVASCULAR PHYSIOLOGY



Cardiac output increases dramatically in pregnancy. The average increase is from 4.5 l/ minute to 6.0 l/minute. The greatest increase is seen within the first trimester although further rises lead to a peak at around twenty-four weeks. This increase results from an increase in both heart rate and stroke volume.


Heart rate increases from 70 bpm in the non-pregnant state to 78 bpm at twenty weeks gestation with a peak of around 85 bpm in late pregnancy. Stroke volume increases from 64ml to 70ml in mid-pregnancy. Stroke volume actually reduces towards term and the increase in cardiac output is maintained by the increase in heart rate.
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Reduced pulmonary vascular resistance results in a 40% increase in pulmonary blood flow. Renal blood flow increases by 35% and uterine blood flow by around 250%. Blood volume and organ perfusion increase.
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     BLOOD VOLUME CHANGES



In the non-pregnant state 70% of body weight is water. Of this 5% is intravascular. Intracellular fluid makes up about 70% and the remainder is interstitial fluid.


In pregnancy intracellular water is unchanged but both blood and interstitial fluid are increased.


Plasma volume increases at a greater rate than red cell mass and protein levels, resulting in a reduction in blood viscosity.
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     LOCAL VASCULAR CHANGES


Local changes are most apparent in the lower limbs and are due to pressure exerted by the enlarging uterus on the pelvic veins. Since one third of the total circulating blood is distributed to the lower limbs the increased venous pressure may produce varicosities and oedema of the vulva and legs. These changes are most marked during the daytime due to the upright posture. They tend to be reversed at night when the woman retires to bed: oedema fluid is reabsorbed, venous return increased and renal output rises, resulting in nocturnal frequency. If the patient adopts the supine position, however, the uterine pressure on the veins increases and this may lead to reduced venous return to the heart. This in turn leads to a reduction in cardiac output.


As extreme example of this occurs when the uterus compresses the vena cava and reduces cardiac output to the point where the mother feels faint and may become unconscious. A sensation of nausea also occurs and vomiting may result. This condition, SUPINE HYPOTENSION SYNDROME, should be borne in mind when examining women in late pregnancy.
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     HAEMATOLOGICAL CHANGES



The change in blood values such as haemoglobin content is the result of demands of the growing pregnancy modified by the increase in plasma volume.


This represents an increase in red cell mass of 18%. The plasma volume increases by 40–45%. Thus there is a reduction in the red cell count per millilitre from 4.5 million to around 3.8 million. Towards term as the plasma volume diminishes the red cell count rises slightly. Similarly the haematocrit falls during pregnancy with a slight rise at term.
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Packed Cell Volume (per cent)



	


	Non-pregnant
	40–42



	20 weeks pregnant
	39



	30 weeks pregnant
	38



	40 weeks pregnant
	40





     


Changes in haemoglobin run parallel with those in red cells. The mean cell haemoglobin concentration in the non-pregnant is 34 per cent, that is, each 100ml of red cells contain 34g of haemoglobin. This does not alter in pregnancy, therefore, as with the total red cell volume, the total haemoglobin rises throughout pregnancy.
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The increasing plasma volume, however, produces an apparent reduction in haemoglobin. The haemoglobin concentration falls throughout pregnancy until the last four weeks when there might be a slight rise. The fall is apparent by the 12th week of pregnancy and the minimum value is reached at 32 weeks.
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It will be seen from this that no single value can be taken as normal throughout pregnancy. This is important when diagnosing anaemia. At 30 weeks a haemoglobin reading of 105 g/l is normal but the same value at 20 weeks indicates anaemia.




     Leukocytes


There is a marked increase in white cells during pregnancy from 7 × 109/litre in the non-pregnant to 10.5 × 109/litre in late pregnancy. The increase is almost entirely due to an increase in neutrophil polymorphonuclear cells. The white cell count may rise markedly during labour.





     Platelets


Platelets decline progressively through pregnancy. The mean value in early pregnancy is 275000/mm3 to 260000/mm3 beyond 35 weeks. Mean platelet size increases slightly and the lifespan of platelets is shortened.





     Coagulation System


Pregnancy is said to be a hypercoagulable state. Fibrinogen and Factors VII to X rise progressively. Factors II, V and XI to XIII are unaltered or slightly lower. It seems likely that the increased risk of thrombo-embolism associated with pregnancy results more from venous stasis and vessel wall injury than changes in the coagulation factors themselves.









     GASTRO-INTESTINAL TRACT



Changes in the gastro-intestinal tract are chiefly the result of relaxation of smooth muscle. This effect is induced by the high progesterone levels of pregnancy.
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     RENAL SYSTEM



Frequency of micturition is a common symptom of early pregnancy and again at term. This is due to changes in pelvic anatomy and is a feature of ‘normal’ pregnancy.
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Striking anatomical changes are seen in the kidneys and ureters. A degree of hydronephrosis and hydro-ureter exist. These result from loss of smooth muscle tone due to progesterone, aggravated by mechanical pressure from the uterus at the pelvic brim. Vesico-ureteric reflux is also increased. These changes predispose to urinary tract infection. The appearances improve in the latter part of pregnancy as the uterus grows above the pelvic brim and rising oestrogen levels cause hypertrophy of the ureteric muscle.



Urinary output on a normal fluid intake tends to be slightly diminished. This seems paradoxical in view of the increased renal blood flow. However there is an increase in tubular reabsorption of water and electrolytes.


Glycosuria occurs commonly because the increased glomerular filtration rate presents the tubules with a sugar load which cannot be completely reabsorbed.
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As a result the amount of fluid filtered off the plasma through the renal glomeruli is similarly increased and 100 extra litres of fluid pass into the renal tubules each day. Despite this the urinary output is diminished. Obviously there must be an increased tubular reabsorption. It is estimated that extracellular water is increased by 6 to 7 litres during pregnancy. Along with this water, sodium and other electrolytes are reabsorbed by the tubules to maintain body osmolarity. Under test the pregnant patient excretes only 80% of the total found in the urine of non-pregnant subjects.


The mechanism whereby this is achieved is not yet known, but it is thought that the increased amounts of aldosterone, progesterone and oestrogen are responsible.


Glycosuria of mild degree occurs in 35–50% of all pregnant women. Increased glomerular filtration leads to more sugar reaching the tubules than can be reabsorbed. Glycosuria occurs therefore with lower blood sugar levels than in the non-pregnant, the so-called lowered renal threshold.





     REPRODUCTIVE SYSTEM




     Breasts



Each breast is made up of 15–20 glandular lobules separated by fat. The glands lead into tubules and then into ducts which open onto the nipple. The breasts increase in size in pregnancy due to proliferation of the glands and ducts under the influence of oestrogen and progesterone. The secretion of colostrum may begin in the first trimester and continues to term.





     Body of Uterus


Under the influence of oestrogen the uterus grows by hyperplasia and hypertrophy of its muscle fibres. Its weight increases from the non-pregnant level of 50g up to 1000g. The lower segment is formed from the isthmus, the area between the uterine cavity and the endocervical epithelium.
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     Cervix


The cervix softens due to increased vascularity, and changes in its connective tissue, due mainly it seems to oestrogen. There is increased secretion from its glands and the mucus becomes thickened thus forming a protective plug, the so-called operculum, in the cervical os.
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     Vagina and Pelvic Floor


The changes of increased vascularity, muscular hypertrophy and softening of connective tissues are seen, allowing distension of the vagina at birth.





     Pelvic Ligaments


There is softening of the ligaments of the pelvic joints, presumably due to oestrogen. The effect is to make the pelvis more mobile and increase its capacity.









     ENDOCRINE CHANGES IN PREGNANCY



The following is a summary of the changes in maternal and placental hormones in pregnancy and their supposed effects.



Progesterone is produced by the corpus luteum in the first few weeks of pregnancy. Thereafter it is derived from the placenta. Levels rise steadily during pregnancy with, it has been suggested, a fall towards term. Output reaches a maximum of at least 250mg per day.


Possible actions:

1. Reduces smooth muscle tone — stomach motility diminishes — may induce nausea.

Colonic activity reduced — delayed emptying — increased water reabsorption — constipation.

Reduced uterine tone — diminished uterine activity — reduced bladder and ureteric tone — stasis of urine.



2. Reduces vascular tone — diastolic pressure reduced — venous dilatation.


3. Raises temperature.


4. Increases fat storage.


5. Induces over-breathing — alveolar and arterial carbon dioxide tension reduced.


6. Induces development of breasts.








Oestrogens. In early pregnancy the source is the ovary. Later oestrone and oestradiol are probably produced by the placenta and are increased a hundredfold. Oestriol, however, is a product of the interaction of the placenta and the fetal adrenals and is increased one thousandfold. The output of oestrogens reaches a maximum of at least 30 to 40mg per day. Oestriol accounts for 85% of this total. Levels increase up to term.


Possible actions:
1. Induce growth of uterus and control its function.


2. Responsible, together with progesterone, for the development of the breasts.


3. Alter the chemical constitution of connective tissue, making it more pliable — stretching of cervix possible, joint capsules relax, pelvic joints mobile.


4. Cause water retention.


5. May reduce sodium excretion.








Cortisol. The maternal adrenals are the sole source in early pregnancy but later considerable quantities are thought to be produced by the placenta. Some 25mg are produced each day. Much of this is protein bound and therefore may not be generally active.


Possible actions:
1. Increases blood sugar.


2. Modifies antibody activity.








Aldosterone is almost certainly wholly derived from the maternal adrenals. The amounts produced during pregnancy are much increased. It promotes the retention of sodium and water.



Renin. Plasma renin activity is five to ten times that in the non-pregnant state. Likewise angiotensinogen levels are increased, although in normal pregnancy women show a reduced sensitivity to the hypertensive effects of angiotensin.



Human chorionic gonadotrophin (HCG) is produced by the trophoblast and peak levels are reached before 16 weeks of gestation. From 18 weeks onwards, levels remain relatively constant. Apart from the early maintenance of the corpus luteum, the physiological role of HCG remains unclear. It appears to have a thyrotrophic action and to initiate testosterone secretion from the Leydig cells.



Human placental lactogen (HPL). Levels of HPL (or chorionic somatomammotrophin) rise steadily with the growth of the placenta throughout pregnancy. It is lactogenic and antagonistic to insulin.



Relaxin is a hormone produced by the corpus luteum. It can be detected throughout pregnancy but highest levels are in the first trimester. Its physiological role is uncertain but it has been used clinically in cervical ripening.



Pituitary hormones. Maternal FSH and LH levels are suppressed during pregnancy but prolactin levels rise throughout. Lactation does not start, however, until delivery when high prolactin levels persist in association with falling oestrogen levels.






		


  

		

     

       

     


       

		 Chapter 3. Obstetrical Anatomy


  


     PELVIC ORGANS





	[image: B9780702030666500030/u03-01-9780702030666.jpg is missing]



     





     VULVA
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     PELVIC FLOOR
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     ISCHIORECTAL FOSSA
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     PERINEUM
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     PELVIC BLOOD SUPPLY
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Note coiling of vessels to allow stretching as uterus grows in pregnancy.





     PELVIC SYMPATHETIC NERVES
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     SUPPORTS OF UTERUS



     CERVICAL SUPPORTS
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     BONY PELVIS — SAGITTAL VIEW
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     BONY PELVIS — BRIM
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The Plane of the Brim is bounded
 anteriorly by the Pubis,


 laterally by the Iliopectineal lines,


 posteriorly by the Alae and Promontory of the Sacrum.










     BONY PELVIS — CAVITY



The Pelvic Cavity is bounded
 Above by the Plane of the Brim,


 Below by the Plane of the Outlet,


 Posteriorly by the Sacrum,


 Laterally by the Sacrosciatic ligaments and Ischial bones and


 Anteriorly by Obturator Foramina, Ascending Rami of Ischia and Pubis.
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     BONY PELVIS — OUTLET



The Plane of the Outlet is bounded
 Anteriorly by Pubic Arch,


 Laterally by Great Sacrosciatic Ligaments and Ischial Tuberosities,


 Posteriorly by Tip of Coccyx if fused or to End of Sacrum.
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     AVERAGE MEASUREMENTS OF PELVIS




     

	Brim antero-posterior
	11.5cm



	Brim transverse
	13.0cm



	Cavity antero-posterior and transverse
	12.0cm



	Inter-spinous
	10.5cm



	Outlet antero-posterior
	12.5cm



	Outlet transverse
	11.0cm





     


If the pelvic diameters are abnormally small the pelvis is said to be ‘contracted’.







     PELVIC TYPES



Four types of pelvis are described — Gynaecoid (50%), Anthropoid (25%), Android (20%), Platypelloid or Flat (5%). In many cases the pelvis is of mixed type.

     

	
GYNAECOID
or female type
	
	
	
ANTHROPOID
or ape type



	[image: B9780702030666500030/u03-21-9780702030666.jpg is missing]
	The brim is a transverse ellipse – almost like a circle.
	The brim is an A.P. ellipse (= Gynaecoid turned round 90°)
	[image: B9780702030666500030/u03-22-9780702030666.jpg is missing]
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	The transverse diameter (widest part of brim) and the available transverse diameter (at mid-point of antero-posterior diameter of brim) coincide in the gynaecoid and anthropoid pelves. The hind pelvis is the area behind the transverse diameter and the fore pelvis the area in front. These areas are roughly equal in both the gynaecoid and anthropoid pelves.
	[image: B9780702030666500030/u03-24-9780702030666.jpg is missing]



	[image: B9780702030666500030/u03-25-9780702030666.jpg is missing]
	The delivery of the fetal head through these types of pelves has equal mechanical problems at all levels, i.e. if it is easy at brim it should be easy in cavity and outlet.
	[image: B9780702030666500030/u03-26-9780702030666.jpg is missing]





     





     

	
ANDROID
or male type
	
	
PLATYPELLOID
type
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	Brim is roughly triangular. Trans. diameter near sacrum. ‘Available trans.’ diameter is shortened.
	[image: B9780702030666500030/u03-28-9780702030666.jpg is missing]
	Brim is kidney shaped. Trans. and ‘available trans.’ diameters coincide.
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	The area of the hind pelvis is reduced and shallow. Area of the fore pelvis is reduced and narrowed at front.
	[image: B9780702030666500030/u03-30-9780702030666.jpg is missing]
	The hind pelvis is shallow and the area reduced. Fore pelvis is shallow and the area reduced.
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	The delivery of a fetal head through this pelvis gives increasing problems the further it descends.
	[image: B9780702030666500030/u03-32-9780702030666.jpg is missing]
	The delivery of a fetal head through this pelvis meets problems at the brim but thereafter the difficulties decrease with descent.





     





     FETAL SKULL
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(Measurements shown in brackets.)
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The VERTEX is the area bounded by the anterior and posterior fontanelles and the parietal eminences.
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		 Chapter 4. Diagnosis of Pregnancy


  


     SYMPTOMS AND SIGNS




     Amenorrhoea



An overdue menstrual period remains, for most women with a regular menstrual cycle, the first suggestion of pregnancy.


Pregnancy is the commonest cause of amenorrhoea but other causes such as disturbances in the hypothalamic–pituitary–ovarian axis or recent use of the contraceptive pill may be responsible.


Occasionally a women may continue to bleed in early pregnancy around the time of suppressed menstruation. This is usually called decidual bleeding and may, in theory, continue until about 12 weeks when the decidua capsularis fuses with the decidua vera (see Chapter 1).





     Nausea or sickness


Many women suffer some gastric upset in the early months of pregnancy, from nausea and anorexia to repeated vomiting, especially in the morning. The cause is unknown and raised levels of both oestrogen and human chorionic gonadotrophin (HCG) in the circulation have been blamed. Gastric motility is reduced, and in early pregnancy, the lower oesophageal sphincter is relaxed.





     Bladder symptoms


Increased frequency of micturition in the second and third months is due to a combination of increased vascularity and pressure from the enlarging uterus. Near term, frequency may again appear due mainly to pressure of the fetal head on the bladder.
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     Breast changes


The earliest symptoms and signs — increased vascularity and a sensation of heaviness, almost of pain — appear at 6 weeks. By 8 weeks the nipple and surrounding area — the primary areola — have become more pigmented. Montgomery's tubercles — sebaceous glands which become more prominent as raised pink-red nodules on the areola.


By 16 weeks a clear fluid (colostrum) is secreted and may be expressed. By 20 weeks the secondary areola — a mottled effect due to further pigmentation — has become prominent.





     Uterine changes



Although no longer commonly undertaken, uterine enlargement may be detected on bimanual examination at seven to eight weeks.







     PALPABLE UTERINE ENLARGEMENT




 At 7 weeks the uterus is the size of a large hen's egg.


 At 10 weeks it is the size of an orange.


 At 12 weeks it is the size of a grapefruit.
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Cervical and uterine softening and a bluish discoloration of the cervix, due to increased vascularity, may be apparent but these signs are not invariable. The uterus is palpable abdominally by 12 weeks and the mother may be aware of an increase in abdominal size by 16 weeks. The fundal height increases progressively until near term. It is an uncertain guide to gestational age of the fetus, however, because of factors such as liquor volume, obesity and muscle tone. A reduction in fundal height (‘lightening’) may occur at the end of pregnancy when the presenting part of the fetus descends as the lower segment and cervix prepare for labour.





     AWARENESS OF FETAL MOVEMENT (‘QUICKENING’)



This may be felt by the mother at 16–18 weeks in parous women and two to three weeks later in a primigravida.





     PALPABLE UTERINE CONTRACTIONS


The uterus undergoes irregular, painless contractions from the 9th to 10th week onward. These may become palpable by the 20th week on abdominal examination. They are known as Braxton Hicks' contractions and they become more frequent as pregnancy advances.





     AUSCULTATION OF THE FETAL HEART


The fetal heart may be heard with a fetal stethoscope (Pinard) pressed on the abdomen, over the back of the fetus, from about 24–26 weeks.
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Using small, highly portable fetal heart detectors, which rely on Doppler ultrasound, fetal heart activity may be identified from 12–14 weeks. As Doppler methods detect movements within a beam of transmitted ultrasound, the sounds obtained have to be distinguished from the maternal pulse, transmitted by the aorta, and the uterine souffle, a blowing sound caused by pulsation of blood through the enlarged uterine arteries.





     PALPABLE FETAL PARTS



Fetal parts, such as the head and limbs, begin to be felt from around 26 weeks.
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     SKIN CHANGES



As pregnancy proceeds, areas which are already pigmented become more so — the nipples, external genitalia and anal region. Some fresh pigmentation appears on the face (chloasma) and on the abdomen (linea nigra). These changes are thought to be due to the deposition of melanin. Melanocyte-stimulating hormone is elevated from early pregnancy.
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Striae gravidarum are depressed streaks on the skin of the fat areas — abdomen, breasts and thighs. After delivery they regress and persist as striae albicantes. They are due to stretching, but may also be associated with increased secretion of ACTH affecting connective tissues.
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     PREGNANCY TESTS



     DETECTION OF HCG



By 14 days after fertilisation the chorion of the blastocyst is secreting chorionic gonadotrophin (HCG) and this can be detected in either the mother's blood or urine by the time of the first missed period. Modern pregnancy tests identify specifically the beta subunit of HCG and can detect as little as 25 IU/l HCG. They are available commercially as simple slide tests.
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     ULTRASOUND



An ultrasound scan can detect an intrauterine gestation sac after 5 to 6 weeks of amenorrhoea. Scanning by the vaginal route will identify a fetus as early as 5 weeks gestation. Trans-abdominal scanning from 7 weeks will permit measurement of the crown–rump length of the fetus. This can be measured to determine gestational age. Ultrasound is the only technique which can confirm fetal viability in early pregnancy.
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     SYMPTOMS, SIGNS AND TESTS
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		 Chapter 5. Antenatal Care


  


     PRE-PREGNANCY CARE



Good antenatal care begins before pregnancy. Even for an apparently normal, healthy couple planning a pregnancy there may be advantages in discussing this with a professional adviser. This will often be their family doctor or practice nurse but may be a family-planning doctor or community midwife. Such pre-pregnancy advice and counselling should cover:

	[image: B9780702030666500054/u05-01a-9780702030666.jpg is missing]



     




     a). General health, medical and family history


Does the mother suffer from a chronic disorder (e.g. diabetes, epilepsy) and if so what is the effect of the pregnancy on that disease and the effect of the disease on the pregnancy? Is she taking any medication and would that medication be harmful to her fetus if she conceives? Are there any inherited family diseases and, if so, what is the chance of a baby being affected?





     b). Obstetric history


Has there been a previous pregnancy or pregnancies? What was the outcome? Was any advice given about future pregnancies?





     c). Advice on lifestyle


A good general diet is advised and it is now recommended that all women should supplement this with 400 micrograms of folic acid per day before trying to conceive and for the first 12 weeks of pregnancy. This reduces the incidence of neural tube defects in the fetus.


The adverse effects of smoking should be highlighted, particularly with regard to intra-uterine growth restriction. Alcohol should be avoided when trying to conceive and in early pregnancy although it appears safe in moderation in the second and third trimesters.


The use of illicit substances such as marijuana should be advised against. Women using drugs such as heroin and crack cocaine are unlikely to attend for pregnancy advice.


Energetic aerobic exercise is now recognised as being beneficial to pregnant women.





     d). Discontinuation of hormonal contraception


Replacement of hormonal contraception by barrier methods before conception is often advised. This allows the return of regular ovulation and menstruation in most cases and thus facilitates the proper calculation of gestational age when pregnancy occurs. This is less important if access to early ultrasound scanning is available.





     e). Baseline observations of maternal weight, blood pressure, rubella and HIV status


These observations are important in managing potential later complications of pregnancy. Rubella vaccination can be offered to those who are not immune and fetal infection thereby be prevented.


In areas of high prevalence, knowledge of the HIV status may be important.


Many hospitals now have Pre-Pregnancy Clinics where specialist advice from an obstetrician, supported, where necessary, by a clinical geneticist or a physician is available. This will allow detailed review of a previous obstetric problem, a significant family history, especially where inheritance is uncertain, or assessment of a medical disorder. Planning for pregnancy should be a feature of school health and health education programmes.









     CARE IN PREGNANCY



     PURPOSE




1. To maintain the best possible state of health of mother and fetus by screening for problems, actual and potential, as early as possible, and instituting appropriate management.


2. Any screening test generates anxiety and those for congenital abnormality and those for infectious disease, such as HIV, are particularly difficult in this regard. It is essential that all of those involved in antenatal care ensure adequate information and advice is made available to the woman and her partner. The woman should clearly understand the nature, purpose and implications of any such screening.










     RESPONSIBILITY


In the United Kingdom, this is usually the responsibility of a community midwife in conjunction with her general practitioner who remains responsible for primary medical aspects of the care of the pregnant woman. They will discuss her options for care, including choices about patterns of antenatal care and place of birth. Antenatal care is usually shared between midwife, specialist obstetrician and family doctor but arrangements vary widely according to local circumstances. There is a recognised need to reduce the ‘medicalisation’ of antenatal care for women in normal pregnancy.


Good cooperation between all those involved in providing care is facilitated by patient-held records and shared care cards.
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Home delivery remains uncommon in the UK and, for most women, the choice lies between a consultant unit or a GP or midwifery-led unit. Domino care (Domiciliary In Out) in which the woman is accompanied from home by her own midwife, gives birth in hospital and returns home early, is increasingly popular.


Even in consultant units, increasing numbers of clinics are held in health centres close to the community they serve, with attendance at hospital required only for birth.


Fetal problems diagnosed prenatally, such as congenital heart disease or diaphragmatic hernia, require delivery in a specialist unit with access to tertiary care of the newborn.







     BOOKING VISIT



Ideally all women should be assessed early in pregnancy for the reasons noted above and to allow accurate assessment of gestational age. A plan for the conduct of the antenatal care and delivery can then be made.


A detailed history is required:



     MENSTRUAL HISTORY


Date and certainty of last menstrual period (LMP).


Length and regularity of menstrual cycle.


Recent hormonal contraception use.


Calculate the expected date of delivery (EDD) by Naegele's rule — 280 days from first day of LMP. This is easily done by adding 7 days to the date of the LMP and then going forward 9 months. This rule is based on a menstrual cycle of 28 days and assumes ovulation in mid-cycle. Where the cycle is regularly greater or less than 28 days the calculation should be adjusted accordingly, e.g. add a further 7 days for a 35 day cycle and subtract a further 7 for a 21 day cycle.





     MEDICAL HISTORY



 Surgical, including gynaecological procedures


 Anaesthetic difficulties, difficult intubation in particular


 Blood transfusion, where, when and why?


 Allergies


 Medical disorders


 Prescribed medications and drug allergies


 Thrombo-embolism


 Mental illness









     FAMILY HISTORY



 Hypertension


 Diabetes in 1st degree relative


 Congenital/hereditary disorders


 Multiple pregnancy


 Thrombo-embolism









     SOCIAL HISTORY



 Home and family situation


 Marital status


 Employment status


 Alcohol


 Smoking


 Illicit drug use/substance abuse


 Domestic abuse









     OBSTETRIC HISTORY



Detailed enquiry is needed to identify any point which may influence management in the present pregnancy.
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The patient above is described as para 1 + 1 (i.e. 1 delivery and 1 abortion). She might also be described as gravida 3 (i.e. pregnant for the third time). Note, however, that this convention does not take account of the outcome of the delivery, e.g. a woman who has had a single pregnancy ending in a live birth or a still-birth or the delivery of twins is still a para 1 + 0.





     CONTRACEPTIVE HISTORY



 Details of method used.


 If hormonal, when was ‘pill’ discontinued?


 Was the pregnancy planned?


 Length of time trying to conceive?









     RISK FACTORS


Any factor from the above list liable to increase maternal or fetal morbidity should be highlighted in the case record.







     THE FIRST EXAMINATION
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This illustration highlights the investigations which might be undertaken at a booking visit. Auscultation of heart and lungs and examination of the teeth and breasts are commonly omitted in the UK on the basis that significant previous medical disorders have already been identified by the health care system. This assumption cannot be made for women who are migrants or refugees from many parts of the developing world and conditions such as rheumatic heart disease and significant pulmonary scarring from tuberculosis are being seen once again.



Many aspects of the first examination which were previously routine have been abandoned, either because they are recognised as unnecessary or as part of the ‘demedicalisation’ of the care of pregnant women. However, as with general physical examination, in women from the developing world and immigrants, there may still be a place for vaginal examination and cervical cytology if this has not previously been done. This is possible in the first trimester when the transformation zone remains sufficiently small.


In the majority of cases however this is not required.


An ultrasound scan has become routine in most centres and may be done as part of a first trimester screening programme for fetal abnormality (see later), or at the first visit, or as part of an anomaly screening programme later (usually between 18 and 20 weeks).
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The advantages of routine early scanning are:
 Confirmation of continuing pregnancy.


 Exclusion, or identification, of multiple pregnancy.


 Accurate identification of gestational age (upon which many obstetrical assessments and decisions are based).


 Recognition of major fetal anomalies.










     GENERAL RECOMMENDATIONS AT THE BOOKING VISIT



     PRENATAL DIAGNOSIS



The facilities available for prenatal screening and diagnosis of fetal anomalies should be explained. It should be emphasised that the mother ‘opts in’ to these services rather than the reverse.


The tests and procedures available are described in Chapter 6.





     DIET, SMOKING AND ALCOHOL


These have been discussed earlier but a number of points should be made.


The first of these is that it is now recognised that routine iron supplementation for non-anaemic women is unnecessary and may be harmful.


Help with discontinuing smoking should be offered and nicotine replacement therapy may be used with some benefit.


There is an increasing body of evidence suggesting harm to the fetus from alcohol consumption during pregnancy. Binge drinking in early pregnancy may be particularly harmful. However, it remains the case that there is no evidence of harm from low levels of alcohol consumption, defined as no more than one or two units of alcohol once or twice a week.


In antenatal clinics, effort should be made to improve objective history taken about alcohol and other substance abuse, in order to identify the high-risk group of women with problem drinking.





     EXERCISE AND WORK


Most mothers should be encouraged to see pregnancy as a healthy state and, within reason, normal activity both domestic and recreational, may be continued. Outside employment usually continues at least until the end of the second trimester. Increasingly women, especially in the professional groups, work until term. They should make efforts to ensure adequate rest.





     COITUS


Normal behaviour in pregnancy encompasses continued sexual intercourse. Uncommonly, in complicated pregnancies, this may not be appropriate.





     DRUGS


The mother should be advised to avoid any form of medication unless authorised by her doctor. See Chapter 7.





     TEETH


A full dental check in early pregnancy should be recommended and treatment in the UK is free to pregnant women. There is no objection to the use of local anaesthesia for dental treatment.





     BOWEL ACTION


Constipation is common in pregnancy and should not be a cause for concern. A diet high in fibre and fruit helps and mild laxatives may be taken if required.







     SUBSEQUENT ANTENATAL EXAMINATIONS



The traditional pattern, monthly examination until 28 weeks, then fortnightly until 38 weeks and weekly thereafter has much to commend it since antenatal care remains a screening test for impaired fetal growth, malpresentation, anaemia, pre-eclampsia and other disorders. Special investigations are only used when indicated by a possible abnormality by the routine examinations.


In parous, healthy women, a less intensive pattern of antenatal care is appropriate.



     BLOOD PRESSURE


This should be measured at each visit and should be 130/80 mmHg or less and not above 140/90 mmHg. Elevation above these levels demands further investigation.





     URINE


The urine should be tested at each visit for protein and sugar. When protein is detected, contamination and infection should be excluded before the observation is significant. Glycosuria is common but if persistent or recurrent a glucose tolerance test is indicated.





     HAEMOGLOBIN


Dietary anaemia is now less common. Haemoglobin levels should be estimated early in pregnancy and at about 30 and 36 weeks. Levels below 100 g/l are indicative of anaemia regardless of gestation.
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     RHESUS TESTING


Rhesus negative women are identified at the booking visit. A screening test for other red cell antibodies is also carried out. This should be repeated regularly throughout the pregnancy (see Chapter 7).







     ABDOMINAL EXAMINATION



Regular abdominal palpation remains an important part of antenatal care. It is the easiest and cheapest method of fetal monitoring and repeated examinations by the same observer may give a first indication of restricted fetal growth, or excessive increase in uterine size due to polyhydramnios or multiple pregnancy. Continuity of care is clearly important in this context.



     DEFINITIONS



The Presentation is that part of the fetus in the lower pole of the uterus overlying the pelvic brim, e.g. cephalic, vertex, breech, etc.



The Attitude is the posture of the fetus.
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The Position of the baby is the relationship of the presenting part to the mother's pelvis. It is conveniently expressed by referring to the position of one area of the presenting part known as the denominator.



The Pelvis is divided into eight parts for the purpose of description.

	[image: B9780702030666500054/u05-08-9780702030666.jpg is missing]



     



The Denominator is an arbitrary part of the presentation;
 occiput in vertex presentation,


 sacrum in breech presentation


 mentum in face presentation and is used to denote the position of the presenting part with reference to the pelvis.







The denominator is in one of these segments and takes its position from it. Thus in a vertex presentation if the denominator, which is the occiput, is close to the left iliopectineal eminence, the position is described as left occipito-anterior or LOA.







     ABDOMINAL PALPATION



This examination must be made systematically.


Remember that the following tissue layers may interpose between your fingers and the fetal head.
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The examiner must ask, and answer, SIX questions

1. Is the FUNDAL HEIGHT consistent with the estimation of maturity?
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2. Is the LIE longitudinal? The Lie is the relation of the long axis of the fetus to the mother. Only a longitudinal lie is normal.
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3. What is the PRESENTATION?


The presenting part is that part of the fetus which occupies the lower pole of the uterus. Only a cephalic presentation is normal after 32 weeks. At 30 weeks, however, up to 25% of babies present by the breech.
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4. Is the CEPHALIC PRESENTATION a VERTEX?


This depends on the ATTITUDE of the fetus, i.e. the relationship of its different parts to each other. The normal attitude is FULL FLEXION.
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5. What is the POSITION of the VERTEX?


The position is the relationship of the presenting part to the mother's pelvis. It is conveniently expressed by referring to the position of one area of the presenting part known as the DENOMINATOR.


The denominator of the vertex is the OCCIPUT and there are eight recognised positions (see page 75). The lateral and anterior positions are regarded as normal as the occiput will rotate forward in labour.
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If the fetus is in a posterior position (i.e. the occiput rotates towards the sacrum and the fetus faces forwards), the labour may be longer and more difficult.
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6. Is the VERTEX ENGAGED?


Engagement means the descent of the biparietal diameter through the pelvic brim.

A convenient way to describe the amount of head above the brim is to identify the number of ‘fifths’ palpable. When the head is engaged 2/5 or less will be felt abdominally.
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Although it is discussed as a pre-labour phenomenon, engagement seldom occurs until after labour is established, and the term is often used to mean that the presenting part is ‘fixed’ — entering the pelvis — as opposed to ‘free’ or still mobile above the brim.
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