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Preface


This revised Survival Guide was developed in response to requests from midwives and student midwives. Whilst there are excellent textbooks for midwives, size precludes them from being carried around in clinical practice. This pocket-sized reference text enables students and midwives to draw upon and advance knowledge and understanding during practice, as well as providing a useful revision text for examinations and assessments.


No attempt has been made to replace full textbooks, as more detail, especially on psycho-social issues, and evidence sources continue to be essential and can only be provided in a larger and more comprehensive book. To allow easy reading, no references have been included in this Survival Guide and readers are directed to textbooks for this purpose and to explore wider practice issues.


The strategy when this Survival Guide was developed was to summarise information considered to be key for quick reference during practice. A list of common abbreviations, medications, drug calculations, terms and normal values have been included in this revised edition as an easily accessible source of information.


Nottingham, 2011




Diane M. Fraser, Margaret A. Cooper
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Common Abbreviations


Use with caution, as some may have more than one meaning.




ACTH Adrenocorticotrophic hormone


AFP Alpha fetoprotein


AID Artificial insemination by donor


AIH Artificial insemination by husband


AIMS Association for Improvements in the Maternity Services


ALT Alanine transaminase


ANC Antenatal clinic


APH Antepartum haemorrhage


ARM Artificial rupture of membranes


BBA Born before arrival


BFI Baby-Friendly Initiative


BMI Body mass index


BMR Basal metabolic rate


BP Blood pressure


BPD Biparietal diameter


BPM Beats per minute


BTS Blood Transfusion Service


CCT Controlled cord traction


CDH Congenital dislocation of hips


CEMACH Confidential Enquiry into Maternal and Child Health


CF Cystic fibrosis


CMV Cytomegalovirus


CNS Central nervous system


CNST Clinical negligence scheme for trusts


CPAP Continuous positive airways pressure


CPR Cardiopulmonary resuscitation


CQC Care Quality Commission


CSF Cerebrospinal fluid


CTG Cardiotocograph


CVP Central venous pressure


CVS Chorionic villus sampling


D&C Dilatation and curettage


DIC Disseminated intravascular coagulation


DVT Deep vein thrombosis


EBM Expressed breast milk


ECG Electrocardiogram


ECV External cephalic version


EDD Expected date of delivery


EEG Electroencephalogram


EFM Electronic fetal monitoring


EUA Examination under anaesthetic


FACH Forceps to aftercoming head


FAS Fetal alcohol syndrome


FBC Full blood count


FBS Fetal blood sampling


FDPs Fibrin degradation products


FGM Female genital mutilation


FH Fetal heart


FHH Fetal heart heard


FIGO International Federation of Gynaecologists and Obstetricians


FSE Fetal scalp electrode


FSH Follicle-stimulating hormone


GA General anaesthetic


GBS Group B haemolytic streptococcus


GI Gastrointestinal


GIFT Gamete intrafallopian transfer


G6PD Glucose 6-phosphate dehydrogenase


G&S Group and save serum


GTT Glucose tolerance test


GU Genitourinary


Hb Haemoglobin


HBV Hepatitis B virus


HCG Human chorionic gonadotrophin


HDN Haemolytic disease of the newborn


HDU High-dependency unit


HELLP Haemolysis, elevated liver enzymes, low platelets


HIV Human immunodeficiency virus


HPL Human placental lactogen


HPV Human papillomavirus


HVS High vaginal swab


ICM International Confederation of Midwives


ICSI Intracytoplasmic sperm injection


ICU Intensive care unit


IG Immunoglobulin


IM Intramuscular


IOL Induction of labour


IUCD Intrauterine contraceptive device


IU(F)D Intrauterine (fetal) death


IUGR Intrauterine growth restriction


IV Intravenous


LAM Lactational amenorrhoea method


LFT Liver function tests


LGA Large for gestational age


LH Luteinising hormone


LMP Last menstrual period


L:S Lecithin:sphyngomyelin


LSA Local Supervising Authority


LSCS Lower segment caesarean section


MAP Mean arterial pressure


MSU Midstream specimen of urine


NEC Necrotising enterocolitis


NICE National Institute for Health and Clinical Excellence


NICU Neonatal intensive care unit


NMC Nursing and Midwifery Council


NND Neonatal death


NSF National Service Framework


NT Nuchal translucency


NTD Neural tube defect


PE Pulmonary embolism (care – may also be used for pre-eclampsia)


PGD Patient group direction


PIH Pregnancy-induced hypertension


PKU Phenylketonuria


PPH Postpartum haemorrhage


PROM Premature rupture of membranes


PV Per vaginam


RBC Red blood cell


RCM Royal College of Midwives


RCOG Royal College of Obstetricians and Gynaecologists


RCT Randomised controlled trial


RDS Respiratory distress syndrome


Rh Rhesus


SB Stillbirth


SCBU Special care baby unit


SGA Small for gestational age


SIDS Sudden infant death syndrome


SLE Systemic lupus erythematosus


SPD Symphysis pubis dysfunction


SROM Spontaneous rupture of membranes


STI Sexually transmitted infection


TIA Transient ischaemic attack


TOP Termination of pregnancy


TPN Total parenteral nutrition


TSH Thyroid-stimulating hormone


U&E Urea and electrolytes


UNICEF United Nations Children’s Fund


USS Ultrasound scan


UTI Urinary tract infection


VBAC Vaginal birth after caesarean


VDRL Venereal Disease Research Laboratory


VE Vaginal examination


WHO World Health Organisation


ZIFT Zygote intrafallopian transfer













Chapter 1 The Female Pelvis and the Reproductive Organs






The female pelvis


The normal pelvis is comprised of four pelvic bones:




[image: image] two innominate bones


[image: image] one sacrum


[image: image] one coccyx.












The innominate bones (Fig. 1.1)


Each innominate bone is composed of three parts:




[image: image] the ilium


[image: image] the ischium


[image: image] the pubic bone.








[image: image]

Fig. 1.1 Innominate bone showing important landmarks.








The ilium







[image: image] At the front of the iliac crest is a bony prominence known as the anterior superior iliac spine; below it is the anterior inferior iliac spine.


[image: image] Two similar points at the other end of the iliac crest are called the posterior superior and the posterior inferior iliac spines.


[image: image] The concave anterior surface of the ilium is the iliac fossa.












The ischium


The ischium is the thick lower part.




[image: image] The ischial tuberosity is the prominence on which the body rests when sitting.


[image: image] Behind and a little above the tuberosity is an inward projection, the ischial spine.





In labour the station of the fetal head is estimated in relation to the ischial spines.









The pubic bone







[image: image] This has a body and two oar-like projections: the superior ramus and the inferior ramus.


[image: image] The two pubic bones meet at the symphysis pubis and the two inferior rami form the pubic arch, merging into a similar ramus on the ischium.


[image: image] The space enclosed by the body of the pubic bone, the rami and the ischium is called the obturator foramen.


[image: image] The innominate bone contains a deep cup, the acetabulum, which receives the head of the femur.





On the lower border of the innominate bone are found two curves:




[image: image] One extends from the posterior inferior iliac spine up to the ischial spine and is called the greater sciatic notch. It is wide and rounded.


[image: image] The other lies between the ischial spine and the ischial tuberosity and is the lesser sciatic notch.















The sacrum


This is a wedge-shaped bone consisting of five fused vertebrae. The first sacral vertebra juts forward and is called the sacral promontory.









The coccyx


The coccyx consists of four fused vertebrae, forming a small triangular bone.









The pelvic joints


There are four pelvic joints:




[image: image] The symphysis pubis is formed at the junction of the two pubic bones, which are united by a pad of cartilage.


[image: image] Two sacroiliac joints join the sacrum to the ilium and thus connect the spine to the pelvis.


[image: image] The sacrococcygeal joint is formed where the base of the coccyx articulates with the tip of the sacrum.





In the non-pregnant state there is very little movement in these joints, but during pregnancy endocrine activity causes the ligaments to soften, which allows the joints to give.









The pelvic ligaments


Each of the pelvic joints is held together by ligaments:




[image: image] interpubic ligaments at the symphysis pubis


[image: image] sacroiliac ligaments


[image: image] sacrococcygeal ligaments.





Two other ligaments are important in midwifery:




[image: image] the sacrotuberous ligament


[image: image] the sacrospinous ligament.





The sacrotuberous ligament runs from the sacrum to the ischial tuberosity, and the sacrospinous ligament from the sacrum to the ischial spine. These two ligaments cross the sciatic notch and form the posterior wall of the pelvic outlet.















The true pelvis


The true pelvis is the bony canal through which the fetus must pass during birth. It has a brim, a cavity and an outlet.









The pelvic brim


The fixed points on the pelvic brim are known as its landmarks (see Fig. 1.2 and Box 1.1).





[image: image]

Fig. 1.2: Brim or inlet of female pelvis (see Box 1.1).







Box 1.1 Landmarks of the pelvic brim (commencing posteriorly)






See Figure 1.2 for numbers







• Sacral promontory (1)


• Sacral ala or wing (2)


• Sacroiliac joint (3)


• Iliopectineal line: the edge formed at the inward aspect of the ilium (4)


• Iliopectineal eminence: a roughened area formed where the superior ramus of the pubic bone meets the ilium (5)


• Superior ramus of the pubic bone (6)


• Upper inner border of the body of the pubic bone (7)


• Upper inner border of the symphysis pubis (8)


















Diameters of the brim


Three diameters are measured (Figs 1.3 and 1.4):




[image: image] anteroposterior


[image: image] oblique


[image: image] transverse.








[image: image]

Fig. 1.3: View of pelvic inlet showing diameters.







[image: image]

Fig. 1.4: Measurements of the pelvic canal in centimetres.








The anteroposterior diameter


This is a line from the sacral promontory to the upper border of the symphysis pubis.




[image: image] When the line is taken to the uppermost point of the symphysis pubis, it is called the anatomical conjugate (12 cm).


[image: image] When it is taken to the posterior border of the upper surface, it is called the obstetrical conjugate (11 cm).


[image: image] The diagonal conjugate is also measured anteroposteriorly from the lower border of the symphysis to the sacral promontory. It may be estimated on vaginal examination as part of a pelvic assessment and should measure 12–13 cm.












The oblique diameter


This is a line from one sacroiliac joint to the iliopectineal eminence on the opposite side of the pelvis (12 cm).









The transverse diameter


This is a line between the points furthest apart on the iliopectineal lines (13 cm).


Another dimension is described, the sacrocotyloid (see Fig. 1.2). It passes from the sacral promontory to the iliopectineal eminence on each side and measures 9–9.5 cm.












The pelvic cavity


This extends from the brim above to the outlet below.




[image: image] The anterior wall is formed by the pubic bones and symphysis pubis and its depth is 4 cm.


[image: image] The posterior wall is formed by the curve of the sacrum, which is 12 cm in length.





The cavity forms a curved canal; its lateral walls are the sides of the pelvis, which are mainly covered by the obturator internus muscle.


The cavity is circular in shape and its diameters are all considered to be 12 cm (see Fig. 1.4).









The pelvic outlet


Two outlets are described: the anatomical and the obstetrical. The obstetrical outlet includes the narrow pelvic strait, through which the fetus must pass. This outlet is diamond shaped. Its three diameters are as follows (see Fig. 1.4):




[image: image] The anteroposterior diameter is a line from the lower border of the symphysis pubis to the sacrococcygeal joint.


[image: image] The oblique diameter is said to be between the obturator foramen and the sacrospinous ligament, although there are no fixed points.


[image: image] The transverse diameter is a line between the two ischial spines.















The false pelvis


The false pelvis is the part of the pelvis situated above the pelvic brim. It is of no significance in obstetrics.









Pelvic inclination


When a woman is standing in the upright position, her pelvis is on an incline; as can be seen in Figure 1.5, the brim is tilted and forms an angle of 60° with the horizontal floor. The angles are important to understand when women are in different positions for an abdominal examination.





[image: image]

Fig. 1.5: Median section of the pelvis showing the inclination of the planes and the axis of the pelvic canal.








The pelvic planes


These are imaginary flat surfaces at the brim, cavity and outlet of the pelvic canal at the levels of the lines described above.









The axis of the pelvic canal


A line drawn exactly half-way between the anterior wall and the posterior wall of the pelvic canal would trace a curve known as the curve of Carus. An understanding of this is necessary when assessing progress in labour.












The four types of pelvis (Table 1.1)


Classically, the pelvis has been described according to the shape of the brim. If one of the important measurements is reduced by 1 cm or more from the normal, the pelvis is said to be contracted; this may give rise to difficulty in labour or necessitate caesarean section.




Table 1.1 Features of the four types of pelvis


[image: image]




The gynaecoid pelvis is the ideal pelvis for childbearing. Its main features are:




[image: image] a rounded brim


[image: image] generous forepelvis (the part in front of the transverse diameter)


[image: image] straight side walls


[image: image] a shallow cavity with a broad, well-curved sacrum, blunt ischial spines, a rounded sciatic notch and a subpubic angle of 90°.





It is found in women of average build and height with a shoe size of 4 or larger.









The pelvic floor


The pelvic floor is formed by the soft tissues that fill the outlet of the pelvis. The most important of these is the strong diaphragm of muscle slung like a hammock from the walls of the pelvis. Through it pass the urethra, the vagina and the anal canal. The pelvic floor comprises two muscle layers:




[image: image] the superficial layer (Fig. 1.6)


[image: image] the deep layer (Fig. 1.7).








[image: image]

Fig. 1.6 Superficial muscle layer of the pelvic floor.







[image: image]

Fig. 1.7 Deep muscle layer of the pelvic floor.














The vulva


The term ‘vulva’ applies to the external female genital organs (Fig. 1.8).





[image: image]

Fig. 1.8 Female external genital organs, or vulva.











The vagina


The vagina is a canal running from the vestibule to the cervix, passing upwards and backwards into the pelvis along a line approximately parallel to the plane of the pelvic brim.


A knowledge of the relations of the vagina to other organs is essential for the accurate examination of the pregnant woman and the safe birth of her baby (see Figs 1.9 and 1.10)





[image: image]

Fig. 1.9 Coronal section through the pelvis.







[image: image]

Fig. 1.10 Sagittal section of the pelvis.











The uterus


The uterus is situated in the cavity of the true pelvis.









Relations


See Figures 1.9 and 1.10.









Supports


The uterus is supported by the pelvic floor and maintained in position by several ligaments.









Structure


The non-pregnant uterus is a hollow, muscular, pear-shaped organ. It is 7.5 cm long, 5 cm wide and 2.5 cm in depth, each wall being 1.25 cm thick. The cervix forms the lower third of the uterus and measures 2.5 cm in each direction. The uterus consists of the following parts:






The body or corpus


This forms the upper two-thirds of the uterus.









The fundus


The fundus is the domed upper wall between the insertions of the uterine tubes.









The cornua


These are the upper outer angles of the uterus where the uterine tubes join.


The uterine tubes extend laterally from the cornua of the uterus towards the side walls of the pelvis. They arch over the ovaries, the fringed ends hovering near the ovaries in order to receive the ovum. Each tube is 10 cm long. The lumen of the tube provides an open pathway from the outside to the peritoneal cavity. The uterine tube has four portions:




[image: image] the interstitial portion


[image: image] the isthmus


[image: image] the ampulla


[image: image] the infundibulum (Fig. 1.11).








[image: image]

Fig. 1.11 The uterine tubes in section. Note the oocyte entering the fimbriated end of one tube.











The cavity


The cavity is a potential space between the anterior and posterior walls. It is triangular in shape, the base of the triangle being uppermost.









The isthmus


The isthmus is a narrow area between the cavity and the cervix, which is 7 mm long. It enlarges during pregnancy to form the lower uterine segment.









The cervix


This protrudes into the vagina.




[image: image] The internal os is the narrow opening between the isthmus and the cervix.


[image: image] The external os is a small round opening at the lower end of the cervix. After childbirth it becomes a transverse slit.


[image: image] The cervical canal lies between these two ora and is a continuation of the uterine cavity.















Layers


The layers of the uterus are called:




[image: image] the endometrium


[image: image] the myometrium


[image: image] the perimetrium.









The endometrium


This forms a lining of ciliated epithelium on a base of connective tissue or stroma.


In the uterine cavity this endometrium is constantly changing in thickness throughout the menstrual cycle. The basal layer does not alter, but provides the foundation from which the upper layers regenerate. The epithelial cells are cubical in shape and dip down to form glands that secrete an alkaline mucus.


The cervical endometrium does not respond to the hormonal stimuli of the menstrual cycle to the same extent. Here the epithelial cells are tall and columnar in shape and the mucus-secreting glands are branching racemose glands. The cervical endometrium is thinner than that of the body and is folded into a pattern known as the ‘arbor vitae’. The portion of the cervix that protrudes into the vagina is covered with squamous epithelium similar to that lining the vagina. The point where the epithelium changes, at the external os, is termed the squamocolumnar junction.









The myometrium


This layer is thick in the upper part of the uterus but sparser in the isthmus and cervix. Its fibres run in all directions and interlace to surround the blood vessels and lymphatics that pass to and from the endometrium. The outer layer is formed of longitudinal fibres that are continuous with those of the uterine tube, the uterine ligaments and the vagina.


In the cervix the muscle fibres are embedded in collagen fibres, which enable it to stretch in labour.









The perimetrium


This is a double serous membrane, an extension of the peritoneum, which is draped over the uterus, covering all but a narrow strip on either side and the anterior wall of the supravaginal cervix, from where it is reflected up over the bladder.












Blood supply


The uterine artery arrives at the level of the cervix and is a branch of the internal iliac artery. It sends a small branch to the upper vagina, and then runs upwards in a twisted fashion to meet the ovarian artery and form an anastomosis with it near the cornu. The ovarian artery is a branch of the abdominal aorta. It supplies the ovary and uterine tube before joining the uterine artery. The blood drains through corresponding veins.









Lymphatic drainage


Lymph is drained from the uterine body to the internal iliac glands and also from the cervical area to many other pelvic lymph glands.









Nerve supply


This is mainly from the autonomic nervous system, sympathetic and parasympathetic, via the inferior hypogastric or pelvic plexus.















The ovaries


The ovaries are situated within the peritoneal cavity. They are attached to the back of the broad ligaments but are supported from above by the ovarian ligament medially and the infundibulopelvic ligament laterally. Each ovary is composed of a medulla and cortex, covered with germinal epithelium. (See Ch. 3 for changes associated with the menstrual cycle.)













Chapter 2 The Female Urinary Tract


The urinary system has important functions in connection with the control of water and electrolyte balance and of blood pressure.






The kidneys


The kidneys are two bean-shaped glands that have both endocrine and exocrine secretions.









Functions


Functions of the kidneys are shown in Box 2.1.





Box 2.1 Functions of the kidneys







• Elimination of waste, particularly the breakdown products of protein, such as urea, urates, uric acid, creatinine, ammonia and sulphates


• Elimination of toxins


• Regulation of the water content of the blood and indirectly of the tissues


• Regulation of the pH of the blood


• Regulation of the osmotic pressure of the blood


• Secretion of the hormones renin and erythropoietin















Position and appearance


The kidneys are positioned at the back of the abdominal cavity, high up under the diaphragm. Each kidney is about 10 cm long, 6.5 cm wide and 3 cm thick. It weighs around 120 g and is covered with a tough, fibrous capsule.


The inner border of the organ is indented at the hilum; here the large vessels enter and leave, and the ureter is attached by its funnel-shaped upper end to channel the urine away.









Inner structure







• The glandular tissue is formed of cortex on the outside and medulla within. The cortex is dark with a rich blood supply, whereas the medulla is paler.


• A collecting area for urine merges with the upper ureter and is called the pelvis. It is divided into branches or calyces.


• Each calyx forms a cup over a projection of the medulla known as a pyramid. There are some 12 pyramids in all and they contain bundles of tubules leading from the cortex.


• The tubules create a lined appearance and these are the medullary rays.


• The base of each pyramid is curved and the cortex arches over it and projects downwards between the pyramids, forming columns of tissue (columns of Bertini).












The nephrons (Fig. 2.1)


The tissue of the kidney is made up of about 1 million nephrons, which are its functional units.




• Each nephron starts at a knot of capillaries called a glomerulus.


• It is fed by a branch of the renal artery, the afferent arteriole. (Afferent means ‘carrying towards’.)


• The blood is collected up again into the efferent arteriole. (Efferent means ‘carrying away’.)


• Surrounding the glomerulus is a cup known as the glomerular capsule, into which fluid and solutes are exuded from the blood.


• The glomerulus and capsule together comprise the glomerular body. The pressure within the glomerulus is raised because the afferent arteriole is of a wider bore than the efferent arteriole; this factor forces the filtrate out of the capillaries and into the capsule. At this stage there is no selection; any substance with a small molecular size will filter out.


• The cup of the capsule is attached to a tubule, as a wine glass is to its stem. The tubule initially winds and twists, then forms a straight loop which dips into the medulla, rising up into the cortex again to wind and turn before joining a straight collecting tubule, which receives urine from several nephrons.


• The first twisting portion of the nephron is the proximal convoluted tubule, the loop is termed the loop of Henle and the second twisting portion is the distal convoluted tubule.








[image: image]

Fig. 2.1: A nephron.




The whole nephron is about 3 cm in length. The straight collecting tubule runs from the cortex to a medullary pyramid; it forms a medullary ray and receives urine from over 4000 nephrons along its length.






Juxtaglomerular apparatus


The distal convoluted tubule returns to pass alongside granular cells of the afferent arteriole, and this part of the tubule is called the macula densa. The two are known as the juxtaglomerular apparatus. The granular cells secrete renin, whereas the macula densa cells monitor the sodium chloride concentration of fluid passing through.












Blood supply


The renal arteries are early branches of the descending abdominal aorta and divert about a quarter of the cardiac output into the kidneys. Blood is collected up and returned via the renal vein.












The making of urine


This takes place in three stages:




• filtration


• reabsorption


• secretion.









Filtration


Water and the substances dissolved in it are passed from the glomerulus into the glomerular capsule as a result of the raised intracapillary pressure. Blood components such as corpuscles and platelets, as well as plasma proteins, which are large molecules, are kept in the blood vessel; water, salts and glucose escape through the filter as the filtrate. Fluid passes out at about 2 ml per second or 120 ml per minute. Ninety-nine per cent of this must be recovered. Filtration is increased in pregnancy, as it helps to eliminate the additional waste substances created by maternal and fetal metabolism.









Reabsorption


The body selects from the filtrate those substances that it needs: water, salts and glucose.


Normally, all the glucose is reabsorbed; only if there is already more than sufficient in the blood will any be excreted in the urine. The level of blood glucose at which this happens is the renal threshold for glucose:




• In the non-pregnant woman, the threshold is 10 mmol/l.


• In the pregnant woman, the threshold is 8.3 mmol/l.





It is more likely, therefore, that glucose will appear in the urine during pregnancy.


The water is almost all reabsorbed. The posterior pituitary gland controls the reabsorption of water by producing antidiuretic hormone (ADH). Minerals are selected according to the body’s needs. The reabsorption of sodium is controlled by aldosterone, which is produced in the cortex of the adrenal gland. The interaction of aldosterone and ADH maintains water and sodium balance. The pH of the blood must be controlled and if it is tending towards acidity then acids will be excreted. However, if the opposite pertains, alkaline urine will be produced.









Secretion


Certain substances, such as creatinine and toxins, are added directly to the urine in the ascending arm of the loop of Henle.












Endocrine activity


The kidney secretes two hormones:




• Renin is produced in the afferent arteriole and is secreted when the blood supply to the kidneys is reduced and in response to lowered sodium levels. It acts on angiotensinogen, which is present in the blood, to form angiotensin, which raises blood pressure and encourages sodium reabsorption.


• Erythropoietin stimulates the production of red blood cells.












The urine


An adult passes between 1 and 2 litres of urine daily, depending on fluid intake. Pregnant women secrete large amounts of urine because of the increased glomerular filtration rate. In the first day or two postpartum a major diuresis occurs and urine output is copious. The specific gravity of urine is 1.010–1.030. It is composed of:




• 96% water


• 2% urea


• 2% other solutes.





Urea and uric acid clearance are increased in pregnancy. Urine is usually acid and contains no glucose or ketones; nor should it carry blood cells or bacteria. Women are susceptible to urinary tract infection (UTI) but this is usually an ascending infection acquired via the urethra. A low count, less than 100 000 per ml, of bacteria in the urine (bacteriuria) is treated as insignificant.












The ureters


The ureters convey urine from the kidneys to the bladder. They assist the passage of urine by the muscular peristaltic action of their walls. The upper end is funnel shaped and merges into the pelvis of the kidney, where the urine is received from the renal tubules.


Each tube is about 25–30 cm long and runs from the renal hilum to the posterior wall of the bladder. In the abdomen the ureters pass down the posterior wall, remaining outside the peritoneal cavity. On reaching the pelvic brim, they descend along the side walls of the pelvis to the level of the ischial spines and then turn forwards to pass beside the uterine cervix and enter the bladder from behind. They pass through the bladder wall at an angle, so that when the bladder contracts to expel urine the ureters are closed off and reflux is prevented.


The hormones of pregnancy, particularly progesterone, relax the walls of the ureters and allow dilatation and kinking. In some women this is quite marked and it tends to result in a slowing down or stasis of urinary flow, making infection a greater possibility.









The bladder


The bladder is the urinary reservoir, storing the urine until it is convenient for it to be voided. It is described as being pyramidal and its base is triangular. When it is full, however, it becomes more globular in shape as its walls are distended. Although it is a pelvic organ, it may rise into the abdomen when full.









Structure







• The base of the bladder is termed the trigone. It is situated at the back of the bladder, resting against the vagina. Its three angles are formed by the exit of the urethra below and the two slit-like openings of the ureters above. The apex of the trigone is thus at its lowest point, which is also termed the neck.


• The anterior part of the bladder lies close to the pubic symphysis and is termed the apex of the bladder. From it the urachus runs up the anterior abdominal wall to the umbilicus. The empty bladder is of similar size to the uterus; when full of urine, its capacity is around 600 ml but it is capable of holding more, particularly under the influence of pregnancy hormones.


















The urethra


The urethra is 4 cm long in the female and consists of a narrow tube buried in the outer layers of the anterior vaginal wall. It runs from the neck of the bladder and opens into the vestibule of the vulva as the urethral meatus. During labour the urethra becomes elongated, as the bladder is drawn up into the abdomen, and may become several centimetres longer.









Micturition


The urge to pass urine is felt when the bladder contains about 200–300 ml of urine; psychological and other external stimuli may also trigger a desire to empty the bladder. The sphincters relax, the detrusor muscle contracts and urine is passed. In summary, the bladder fills and then contracts as a reflex response. The internal sphincter opens by the action of Bell’s muscles. If the urge is not resisted, the external sphincter relaxes and the bladder empties. The act of emptying may be speeded by raising intra-abdominal pressure either to initiate the process or throughout voiding. The act of micturition can be temporarily postponed.


Key points for practice are summarised in Box 2.2.





Box 2.2 Key points for practice







• Pregnant and postnatal women produce large amounts of urine


• Glucose in the urine might be due to a temporary reduced reabsorption threshold or diabetes (pre-existing or gestational)


• Protein in the urine might be due to contamination, UTI, pre-eclampsia or renal dysfunction


• A full bladder can impede progress in labour and prevent contraction of the uterus following birth



















Chapter 3 Hormonal Cycles


Fertilisation and Early Development


The hypothalamus is the ultimate source of control, governing the anterior pituitary gland by hormonal pathways. The anterior pituitary gland in turn governs the ovary via hormones. Finally, the ovary produces hormones that control changes in the uterus. All these changes occur simultaneously and in harmony. A woman’s moods may change along with the cycle, and emotional influences can alter the cycle because of the close relationship between the hypothalamus and the cerebral cortex.






The ovarian cycle







• Under the influence of follicle-stimulating hormone (FSH) and, later, luteinising hormone (LH) the Graafian follicle matures and moves to the surface of the ovary. At the same time it swells and becomes tense, finally rupturing to release the secondary oocyte into the fimbriated end of the uterine tube; this is ovulation.


• The empty follicle, known as the corpus luteum, collapses, the granulosa cells enlarge and proliferate over the next 14 days, and the whole structure becomes irregular in outline and yellow in colour.


• Unless pregnancy occurs, the corpus luteum atrophies and becomes the corpus albicans.












Ovarian hormones






Oestrogen


This is produced under the influence of FSH by the granulosa cells and the theca in increasing amounts until the degeneration of the corpus luteum, when the level falls. The effects of oestrogen are as follows:




• It is responsible for the secondary female sex characteristics.


• It influences the production of cervical mucus and the structure of the vaginal epithelium.


• During the cycle, it causes the proliferation of the uterine endometrium.


• It inhibits FSH and encourages fluid retention.












Progesterone


This, with related compounds, is produced by the corpus luteum under the influence of LH. They act only on tissues that have previously been affected by oestrogen.


The effects of progesterone are mainly evident during the second half of the cycle:




• It causes secretory changes in the lining of the uterus, when the endometrium develops tortuous glands and an enriched blood supply in readiness for the possible arrival of a fertilised oocyte.


• It causes the body temperature to rise by 0.5°C after ovulation and gives rise to tingling and a sense of fullness in the breasts prior to menstruation.












Relaxin


This hormone is at its maximum level between weeks 38 and 42 of pregnancy. It originates in the corpus luteum.


Relaxin is thought to relax the pelvic girdle, to soften the cervix and to suppress uterine contractions.


















Pituitary control


Under the influence of the hypothalamus, which produces gonadotrophin-releasing hormone (GnRH), the anterior pituitary gland secretes two gonadotrophins: FSH and LH. The gonadotrophic activity of the hypothalamus and the pituitary is influenced by positive and negative feedback mechanisms from ovarian hormones.









FSH


This hormone causes several Graafian follicles to develop and enlarge, one of them more prominently than all the others. FSH stimulates the secretion of oestrogen. The level of FSH rises during the first half of the cycle and when the oestrogen level reaches a certain point its production is stopped.









LH


This is first produced a few days after the anterior pituitary starts producing FSH. Rising oestrogen causes a surge in both FSH and LH levels, the ripened follicle ruptures and ovulation occurs. Levels of both gonadotrophins then fall rapidly. Progesterone inhibits any new rise in LH in spite of high oestrogen levels, but if no pregnancy occurs, the corpus luteum degenerates after 14 days. The negative feedback effect of progesterone ceases and FSH and LH levels rise again to begin a new cycle.









Prolactin


This is also produced in the anterior pituitary gland, but it does not play a part in the control of the ovary. If produced in excessive amounts, however, it will inhibit ovulation.















The uterine cycle or menstrual cycle


The average cycle is taken to be 28 days long. The first day of the cycle is the day on which menstruation begins (Fig. 3.1). There are three main phases and they affect the tissue structure of the endometrium, controlled by the ovarian hormones.





[image: image]

Fig. 3.1 The menstrual cycle and early pregnancy. Left: action of the gonadotrophic hormones on the ovary and of the ovarian hormones on the endometrium. Right: ovulation, fertilisation, decidual reaction and embedding of the fertilised oocyte.











Fertilisation


Following ovulation, the oocyte passes into the uterine tube and is moved along towards the uterus. At this time the cervix, under the influence of oestrogen, secretes a flow of alkaline mucus that attracts the spermatozoa. Sperm that reach the loose cervical mucus survive to propel themselves towards the uterine tubes, while the remainder are destroyed by the acid medium of the vagina. More will die en route. Those that reach the uterine tube meet the oocyte, usually in the ampulla. During this journey the sperm finally become mature and capable of releasing the enzyme hyaluronidase, which allows penetration of the zona pellucida and the cell membrane surrounding the oocyte. Only one sperm will enter the oocyte. The sperm and the oocyte each contribute half the complement of chromosomes to make a total of 46.




• The sperm and oocyte are known as the male and female gametes.


• The fertilised oocyte is known as the zygote.





Fertilisation is most likely to occur when intercourse takes place not more than 48 hours before or 24 hours after ovulation.









Development of the zygote


When the oocyte has been fertilised, it continues its passage through the uterine tube and reaches the uterus 3 or 4 days later.




• During this time the zygote divides and subdivides to form a cluster of cells known as the morula.


• Next, a fluid-filled cavity appears in the morula, which now becomes known as the blastocyst.


• Around the outside of the blastocyst there is a single layer of cells known as the trophoblast.


• The remaining cells are clumped together at one end forming the inner cell mass.





The trophoblast will form the placenta and chorion, while the inner cell mass will become the fetus, amnion and umbilical cord.


See Chapter 9 for calculation of the expected date of delivery based on menstrual history.









The decidua


This is the name given to the endometrium during pregnancy. From the time of conception the increased secretion of oestrogens causes the endometrium to grow to four times its non-pregnant thickness. The corpus luteum also produces large amounts of progesterone, which stimulate the secretory activity of the endometrial glands and increase the size of the blood vessels. This accounts for the soft, vascular, spongy bed in which the blastocyst implants. The three layers of the decidua are:




• the basal layer


• the functional layer


• the compact layer.












The trophoblast


Small projections begin to appear all over the surface of the blastocyst, becoming most prolific at the area of contact. These trophoblastic cells differentiate into layers:




• the outer syncytiotrophoblast (syncytium)


• the inner cytotrophoblast.












The inner cell mass


While the trophoblast is developing into the placenta, the inner cell mass is forming the fetus itself. The cells differentiate into three layers, each of which will form particular parts of the fetus:




• The ectoderm mainly forms the skin and nervous system.


• The mesoderm forms bones and muscles and also the heart and blood vessels, including those in the placenta. Certain internal organs also originate in the mesoderm.


• The endoderm forms mucous membranes and glands.





Two cavities appear in the inner cell mass:




• The amniotic cavity is filled with fluid, and gradually enlarges and folds around the embryo to enclose it.


• The yolk sac provides nourishment for the embryo until the trophoblast is sufficiently developed to take over.












The embryo


This name is applied to the developing offspring after implantation and until 8 weeks after conception.


Problems of development are summarised in Box 3.1.





Box 3.1 Problems of development







• Implantation bleeding – lighter than a period, not usually significant


• Ectopic pregnancy – suspect when there is abdominal pain and amenorrhoea


• Hydatidiform mole – gross malformation of the trophoblast


• Miscarriage/abortion – threatened, inevitable, missed





See also Chapter 11






















Chapter 4 The Placenta


Originating from the trophoblastic layer of the fertilised oocyte, the placenta links closely with the mother’s circulation to carry out functions that the fetus is unable to perform for itself during intrauterine life.






Development


Initially, the zygote appears to be covered with a fine, downy hair, which consists of the projections from the trophoblastic layer. These proliferate and branch from about 3 weeks after fertilisation, forming the chorionic villi. The villi become most profuse in the area where the blood supply is richest – that is, in the basal decidua.




• This part of the trophoblast is known as the chorion frondosum and it will eventually develop into the placenta.


• The villi under the capsular decidua, being less well nourished, gradually degenerate and form the chorion laeve, which is the origin of the chorionic membrane.





The villi erode the walls of maternal blood vessels as they penetrate the decidua, opening them up to form a lake of maternal blood in which they float. The maternal blood circulates slowly, enabling the villi to absorb food and oxygen and excrete waste. Each chorionic villus is a branching structure arising from one stem (Fig. 4.1). The placenta is completely formed and functioning from 10 weeks after fertilisation.





[image: image]

Fig. 4.1: Chorionic villi.











Circulation through the placenta







• Fetal blood, low in oxygen, is pumped by the fetal heart towards the placenta along the umbilical arteries and transported along their branches to the capillaries of the chorionic villi.


• Having yielded up carbon dioxide and absorbed oxygen, the blood is returned to the fetus via the umbilical vein.


• The maternal blood is delivered to the placental bed in the decidua by spiral arteries and flows into the blood spaces surrounding the villi. It is thought that the direction of flow is similar to a fountain; the blood passes upwards and bathes the villus as it circulates around it and drains back into a branch of the uterine vein.





It is impossible for the maternal and fetal circulations to mix unless any villi are damaged.















The mature placenta









Functions


The ‘Green B’ mnemonic (Box 4.1) can be helpful.





Box 4.1 Functions of the mature placenta







• Glycogen storage plus iron and fat-soluble vitamins


• Respiration


• Excretion


• Endocrine:



[image: image] Human chorionic gonadotrophin (HCG) – is produced by the cytotrophoblastic layer of the chorionic villi



[image: image] Oestrogens – as the activity of the corpus luteum declines, the placenta takes over the production of oestrogens



[image: image] Progesterone – is made in the syncytial layer of the placenta



[image: image] Human placental lactogen (HPL) – has a role in glucose metabolism in pregnancy


• Nutrition


• Barrier to some but not all infections















Appearance of the placenta at term


The placenta is a round, flat mass about 20 cm in diameter and 2.5 cm thick at its centre.




• The maternal surface. The surface is arranged in about 20 cotyledons (lobes), which are separated by sulci. The cotyledons are made up of lobules, each of which contains a single villus with its branches.


• The fetal surface. The amnion covering the fetal surface of the placenta gives it a white, shiny appearance. Branches of the umbilical vein and arteries are visible, spreading out from the insertion of the umbilical cord, which is normally in the centre. The amnion can be peeled off the surface, leaving the chorionic plate from which the placenta has developed and which is continuous with the chorion.


• The fetal sac. The fetal sac consists of a double membrane. The outer membrane is the chorion; this is a thick, opaque, friable membrane. The inner, smooth, tough, translucent membrane is the amnion, which contains the amniotic fluid.


















Amniotic fluid









Functions


These are listed in Box 4.2.





Box 4.2 Functions of the amniotic fluid







• Distends the amniotic sac and allows for the growth and movement of the fetus


• Equalises pressure and protects the fetus from jarring and injury


• Maintains a constant temperature for the fetus


• Provides small amounts of nutrients


• Protects the placenta and umbilical cord from the pressure of uterine contractions in labour, as long as the membranes remain intact, Also aids effacement of the cervix and dilatation of the uterine os, particularly where the presenting part is poorly applied















Volume







• The total amount of amniotic fluid increases throughout pregnancy until 38 weeks’ gestation, when there is about 1 litre.


• It then diminishes slightly until term, when approximately 800 ml remains.


• If the total amount exceeds 1500 ml, the condition is known as polyhydramnios.


• If there is less than 300 ml, the term oligohydramnios is applied.












Constituents


Amniotic fluid is a clear, pale, straw-coloured fluid consisting of 99% water. The remaining 1% is dissolved solid matter, including food substances and waste products. In addition, the fetus sheds skin cells, vernix caseosa and lanugo into the fluid. Abnormal constituents of the liquor, such as meconium in the case of fetal distress, may give valuable diagnostic information about the condition of the fetus.















The umbilical cord


The umbilical cord extends from the fetus to the placenta and transmits the umbilical blood vessels: two arteries and one vein. These are enclosed and protected by Wharton’s jelly. The whole cord is covered in a layer of amnion continuous with that covering the placenta. The length of the average cord is about 50 cm.


True knots should be noted on examination of the cord, but they must be distinguished from false knots, which are lumps of Wharton’s jelly on the side of the cord and are not significant.









Anatomical variations of the placenta and the cord


These are listed in Box 4.3. Except for the dangers noted, these varieties of conformation have no clinical significance.





Box 4.3 Anatomical variations of the placenta and the cord






Succenturiate lobe of placenta







• A small extra lobe is present, separate from the main placenta but joined to it by blood vessels that run through the membranes to reach it


• A hole in the membranes with vessels running to it is likely to indicate a retained lobe












Circumvallate placenta







• An opaque ring is seen on the fetal surface of the placenta


• It is formed by a doubling back of the chorion and amnion and may result in the membranes leaving the placenta nearer the centre instead of at the edge as is usual












Battledore insertion of the cord







• The cord is attached at the very edge of the placenta in the manner of a table-tennis bat












Velamentous insertion of the cord







• The cord is inserted into the membranes some distance from the edge of the placenta


• The umbilical vessels run through the membranes from the cord to the placenta


• If the placenta is normally situated, no harm will result to the fetus, but the cord is likely to become detached upon applying traction during active management of the third stage of labour


• If the placenta is low lying, the vessels may pass across the uterine os. The term applied to the vessels lying in this position is vasa praevia. In this case there is great danger to the fetus when the membranes rupture and even more so during artificial rupture, as the vessels may be torn, leading to rapid exsanguination of the fetus












Bipartite placenta







• Two complete and separate parts are present, each with a cord leaving it


• The bipartite cord joins a short distance from the two parts of the placenta












Tripartite placenta







• This is similar to bipartite, but with three distinct parts











See Chapter 19 for inspection after birth.













Chapter 5 The Fetus


Knowledge of fetal development is needed to estimate the approximate age of a baby born before term and appreciate the ways in which developmental abnormalities arise.






Time scale of development







[image: image] For the first 3 weeks following conception the term zygote is used.


[image: image] From 3–8 weeks after conception it is known as the embryo.


[image: image] Following this it is called the fetus until birth. Development within the uterus is summarised in Box 5.1.








Box 5.1 Summary of development






0–4 weeks after conception







• Rapid growth


• Formation of the embryonic plate


• Primitive central nervous system forms


• Heart develops and begins to beat


• Limb buds form












4–8 weeks







• Very rapid cell division


• Head and facial features develop


• All major organs laid down in primitive form


• External genitalia present but sex not distinguishable


• Early movements


• Visible on ultrasound from 6 weeks












8–12 weeks







• Eyelids fuse


• Kidneys begin to function and fetus passes urine from 10 weeks


• Fetal circulation functioning properly


• Sucking and swallowing begin


• Sex apparent


• Moves freely (not felt by mother)


• Some primitive reflexes present












12–16 weeks







• Rapid skeletal development


• Meconium present in gut


• Lanugo appears


• Nasal septum and palate fuse












16–20 weeks







• ‘Quickening’ – mother feels fetal movements


• Fetal heart heard on auscultation


• Vernix caseosa appears


• Fingernails can be seen


• Skin cells begin to be renewed












20–24 weeks







• Most organs become capable of functioning


• Periods of sleep and activity


• Responds to sound


• Skin red and wrinkled












24–28 weeks







• Survival may be expected if born


• Eyelids reopen


• Respiratory movements












28–32 weeks







• Begins to store fat and iron


• Testes descend into scrotum


• Lanugo disappears from face


• Skin becomes paler and less wrinkled












32–36 weeks







• Increased fat makes body more rounded


• Lanugo disappears from body


• Head hair lengthens


• Nails reach tips of fingers


• Ear cartilage soft


• Plantar creases visible












36–40 weeks after conception (38–42 weeks after last menstrual period, LMP)







• Term is reached and birth is due


• Contours rounded


• Skull firm


















Fetal organs









Blood


The fetal haemoglobin is termed HbF. It has a much greater affinity for oxygen and is found in greater concentration (18–20 g/dl at term). Towards the end of pregnancy the fetus begins to make adult-type haemoglobin (HbA).


In utero, the red blood cells have a shorter lifespan, this being about 90 days by the time the baby is born.









The renal tract


The kidneys begin to function and the fetus passes dilute urine from 10 weeks’ gestation.









The adrenal glands


The fetal adrenal glands produce the precursors for placental formation of oestriols. They are also thought to play a part in the initiation of labour.









The liver


The fetal liver is comparatively large in size. From the third to the sixth month of intrauterine life, it is responsible for the formation of red blood cells, after which they are mainly produced in the red bone marrow and the spleen.


Towards the end of pregnancy, iron stores are laid down in the liver.









The alimentary tract


The digestive tract is mainly non-functional before birth. Sucking and swallowing of amniotic fluid containing shed skin cells and other debris begin about 12 weeks after conception. Digestive juices are present before birth and they act on the swallowed substances and discarded intestinal cells to form meconium. This is normally retained in the gut until after birth, when it is passed as the first stool of the newborn.









The lungs


It is mainly the immaturity of the lungs that reduces the chance of survival of infants born before 24 weeks’ gestation, owing to the limited alveolar surface area, the immaturity of the capillary system in the lungs and the lack of adequate surfactant. Surfactant is a lipoprotein that reduces the surface tension in the alveoli and assists gaseous exchange. It is first produced from about 20 weeks’ gestation and the amount increases until the lungs are mature at about 30–34 weeks. At term the lungs contain about 100 ml of lung fluid. This is expelled during birth but mostly absorbed and carried away by the lymphatics and blood vessels.


There is some movement of the thorax from the third month of fetal life and more definite diaphragmatic movements from the sixth month.









The central nervous system


The fetus is able to perceive strong light and to hear external sounds. Periods of wakefulness and sleep occur.









The skin







[image: image] From 18 weeks after conception the fetus is covered with a white, protective, creamy substance called vernix caseosa.


[image: image] At 20 weeks the fetus will be covered with a fine downy hair called lanugo; at the same time the head hair and eyebrows begin to form.


[image: image] Lanugo is shed from 36 weeks and a full-term infant has little left.


[image: image] Fingernails develop from about 10 weeks but the toenails do not form until about 18 weeks.


















The fetal circulation


The key to understanding the fetal circulation (Fig. 5.1) is the fact that oxygen is derived from the placenta. At birth there is a dramatic alteration in this situation and an almost instantaneous change must occur. Several temporary structures, in addition to the placenta itself and the umbilical cord, enable the fetal circulation to function while allowing for the changes at birth (Box 5.2).





[image: image]

Fig. 5.1 Fetal circulation. The arrows show the course taken by the blood. The temporary structures are asterisked.







Box 5.2 Temporary structures within the fetal circulation







• Umbilical vein


• Ductus venosus


• Foramen ovale


• Ductus arteriosus


• Hypogastric arteries















The fetal skull


The fetal skull (Fig. 5.2) contains the delicate brain, which may be subjected to great pressure as the head passes through the birth canal.





[image: image]

Fig. 5.2 Fetal skull showing regions and landmarks of obstetrical importance.











Ossification


The bones of the fetal head originate in two different ways:




[image: image] The face is laid down in cartilage and is almost completely ossified at birth, the bones being fused together and firm.


[image: image] The bones of the vault are laid down in membrane and are much flatter and more pliable. They ossify from the centre outwards and this process is incomplete at birth, leaving small gaps which form the sutures and fontanelles. The ossification centre on each bone appears as a boss or protuberance.












Bones of the vault (Fig. 5.3)


There are five main bones in the vault of the fetal skull:




[image: image] the occipital bone


[image: image] the two parietal bones


[image: image] the two frontal bones.








[image: image]

Fig. 5.3 View of fetal head from above (head partly flexed), showing bones, sutures and fontanelles.




In addition to these five, the upper part of the temporal bone forms a small part of the vault.









Sutures and fontanelles


Sutures are cranial joints and are formed where two bones adjoin. Where two or more sutures meet, a fontanelle is formed. There are several sutures and fontanelles in the fetal skull. Those of greatest obstetrical significance are shown in Box 5.3.





Box 5.3 Sutures and fontanelles of significance in the fetal skull







• Lambdoidal suture


• Sagittal suture


• Coronal suture


• Frontal suture


• Posterior fontanelle or lambda


• Anterior fontanelle or bregma








The sutures and fontanelles, because they consist of membranous spaces, allow for a degree of overlapping of the skull bones during labour and birth.









Regions and landmarks of the fetal skull


The skull is divided into the vault, the base and the face:




[image: image] The vault is the large, dome-shaped part above an imaginary line drawn between the orbital ridges and the nape of the neck.


[image: image] The base is composed of bones that are firmly united to protect the vital centres in the medulla.


[image: image] The face is composed of 14 small bones, which are also firmly united and non-compressible.





The regions of the skull are described as in Box 5.4.





Box 5.4 Regions of the fetal skull






Occiput







• Lies between the foramen magnum and the posterior fontanelle


• The part below the occipital protuberance is known as the suboccipital region












Vertex







• Bounded by the posterior fontanelle, the two parietal eminences and the anterior fontanelle












Sinciput or brow







• Extends from the anterior fontanelle and the coronal suture to the orbital ridges












Face







• Small in the newborn baby


• Extends from the orbital ridges and the root of the nose to the junction of the chin and the neck


• The point between the eyebrows is known as the glabella


• The chin is termed the mentum and is an important landmark


















Diameters of the fetal skull


The measurements of the skull are important to understand the relationship between the fetal head and the mother’s pelvis (Table 5.1 and Fig. 5.4). Some diameters are more favourable than others for easy passage through the pelvic canal.


Table 5.1 Diameters of the fetal skull






	Name of diameter

	Measurement






	
Transverse diameters (Fig. 5.3)






	Biparietal

	  9.5 cm






	Bitemporal

	  8.2 cm






	
Anteroposterior or longitudinal (Fig. 5.4)






	Suboccipitobregmatic (SOB)

	  9.5 cm






	Suboccipitofrontal (SOF)

	10 cm






	Occipitofrontal (OF)

	11.5 cm






	Mentovertical (MV)

	13.5 cm






	Submentovertical (SMV)

	11.5 cm






	Submentobregmatic (SMB)

	  9.5 cm










[image: image]

Fig. 5.4 Anteroposterior diameters of the fetal skull (see Table 5.1).











Attitude of the fetal head


This term is used to describe the degree of flexion or extension of the head on the neck. The attitude of the head determines which diameters will present in labour and therefore influences the outcome.









Presenting diameters


The diameters of the head, which are called the presenting diameters, are those that are at right angles to the curve of Carus. There are always two:




[image: image] an anteroposterior or longitudinal diameter


[image: image] a transverse diameter.





The diameters presenting in the individual cephalic or head presentations are as described below.






Vertex presentation


When the head is well flexed, the suboccipitobregmatic diameter and the biparietal diameter present. As these two diameters are the same length, 9.5 cm, the presenting area is circular, which is the most favourable shape for dilating the cervix. The diameter that distends the vaginal orifice is the suboccipitofrontal diameter, 10 cm (see Ch. 18).


When the head is not flexed but erect, the presenting diameters are the occipitofrontal, 11.5 cm, and the biparietal, 9.5 cm. This situation often arises when the occiput is in a posterior position. If it remains so, the diameter distending the vaginal orifice will be the occipitofrontal, 11.5 cm.









Brow presentation


When the head is partially extended, the mentovertical diameter, 13.5 cm, and the bitemporal diameter, 8.2 cm, present. If this presentation persists, vaginal birth is extremely unlikely.









Face presentation


When the head is completely extended, the presenting diameters are the submentobregmatic, 9.5 cm, and the bitemporal, 8.2 cm.


The submentovertical diameter, 11.5 cm, will distend the vaginal orifice (see Ch. 21 for mechanisms in labour.)












Moulding


This is the term applied to the change in shape of the fetal head that takes place during its passage through the birth canal. Alteration in shape is possible because the bones of the vault allow a slight degree of bending and the skull bones are able to override at the sutures. This overriding allows a considerable reduction in the size of the presenting diameters while the diameter at right angles to them is able to lengthen owing to the give of the skull bones.


In a normal vertex presentation, with the fetal head in a fully flexed attitude, the suboccipitobregmatic and the biparietal diameters will be reduced and the mentovertical will be lengthened. The shortening may amount to as much as 1.25 cm.









The intracranial membranes and sinuses (Fig. 5.5)


The skull contains delicate structures, some of which may be damaged if the head is subjected to abnormal moulding during delivery. Among the most important are the folds of dura mater and the venous sinuses associated with them (Box 5.5).





[image: image]

Fig. 5.5 Intracranial membranes and venous sinuses. Arrows show direction of blood flow.







Box 5.5 Intracranial membranes and sinuses







• Falx cerebri


• Tentorium cerebelli


• Superior sagittal sinus


• Inferior sagittal sinus


• Great cerebral vein of Galen


• Straight sinus


• Two lateral sinuses

























Chapter 6 Preparing for Pregnancy


Preparing for pregnancy is a positive step towards enhancing pregnancy outcome and provides prospective parents with options that may not be available once a pregnancy is confirmed.






Preconception care


The aims of preconception care are:




[image: image] to ensure that the woman and her partner are in an optimal state of physical and emotional health at the onset of pregnancy


[image: image] to provide prospective parents with a series of options that may not be available once a pregnancy is confirmed.





The preconception period refers to a timespan of anything from 3 months to 1 year before conception.


Box 6.1 outlines the information and investigations that may be required.





Box 6.1 Information and investigations in a preconception programme






History







• Family history


• Medical history


• Menstrual history


• Obstetric history


• Method of contraception


• Medication


• Occupation


• Diet


• Smoking


• Alcohol












Observations/investigations







• Height and weight


• Blood pressure


• Urinalysis


• Stool sample


• Blood tests:



[image: image] Haemoglobin



[image: image] Folic acid and vitamin levels



[image: image] Rubella immunity



[image: image] Venereal disease research laboratory (VDRL)



[image: image] Haemoglobinopathies



[image: image] Lead and trace elements


• Hair analysis (controversial)


• Male – semen analysis


• Female – cervical smear, high vaginal swab (HVS)















General health and fertility






Body weight


Fertility and obesity are closely linked, with subfertility-related problems occurring in women below and above the desirable range of body weight.




[image: image] The Quetelet or body mass index (BMI) is calculated by dividing the weight in kilograms by the height in metres squared.


[image: image] The desirable or healthy range is between 18.5 and 24.9.





Substantial evidence is accumulating that corroborates the relationship between an increased risk of pregnancy complications/adverse pregnancy outcomes and excess weight and obesity in women. Overweight women should be encouraged to lose weight before conception; however, some caution is required, as consuming an energy-deficient diet immediately prior to conception may result in nutritional deficiencies that could disadvantage the fetus. Dietary changes and weight loss should occur at least 3–4 months before attempting conception.









Principles of a healthy diet


A simple and easy guide is to advise women to eat:




[image: image] more starchy foods, such as cereals and bread


[image: image] at least five portions of fruit and vegetables daily


[image: image] fewer fatty foods.












Folate, folic acid and neural tube defects


Folic acid is a water-soluble vitamin belonging to the B complex.




[image: image] The term ‘folates’ is used to describe the folic acid derivatives that are found naturally in food.


[image: image] The term ‘folic acid’ is used to refer to the synthetic form found in vitamin supplements and fortified foods.





The main sources of folate in the UK diet are listed in Box 6.2.





Box 6.2 Principal sources of dietary folate







• Dark green vegetables


• Potatoes


• Fruit and fruit juices


• Beans


• Yeast extract








Folates are vulnerable to heat and readily dissolve in water; therefore considerable losses can occur as a result of cooking or prolonged storage. Folic acid is more stable and better absorbed than folate and is added to many brands of bread and breakfast cereal in the UK.




[image: image] To reduce the risk of first occurrence of neural tube defects (NTDs), all women should increase their daily folate and folic acid intake by an additional 400 μg prior to conception and during the first 12 weeks of pregnancy.


[image: image] Women with a history of a previous child with NTD should take a daily dose of 5 mg of folic acid to reduce the risk of recurrence.


[image: image] This dose is also recommended in women with diabetes, those taking antiepileptic medication, and those who have malabsorption syndrome.












Vitamin A


Vitamin A is essential for embryogenesis, growth and epithelial differentiation, but a high intake of the retinol form of vitamin A is known to be teratogenic.


Women who are pregnant or planning a pregnancy should avoid eating liver and liver products such as pâté or liver sausage, as these contain large amounts of retinol.















Pre-existing medical conditions and drugs









Diabetes


Infants of insulin-dependent diabetic mothers have ten times the general population risk of congenital malformation and five times the risk of stillbirth. Diabetic complications, such as retinopathy and nephropathy, may worsen during pregnancy, particularly if associated with hypertension. Women who have severe neuropathy or cardiovascular disease may be advised against pregnancy.




[image: image] The aim of preconception care is to achieve normoglycaemia both pre- and periconception, as many of the problems seen in the insulin-dependent diabetic mother are a direct result of hyperglycaemia.


[image: image] The safety of currently available oral hypoglycaemic agents in pregnancy is not well established.












Epilepsy


The major anticonvulsant drugs used to treat epilepsy are known to have teratogenic effects, and the newer antiepileptic drugs have not yet been sufficiently evaluated. Pregnancy is also known to alter the metabolism of antiepileptic drugs, with approximately one-third of women experiencing an increase in the number of seizures.




[image: image] The aim of preconception care is to help the woman plan her pregnancies carefully and to keep her seizure free on the lowest possible dose of anticonvulsants. For some women this may mean withdrawal of therapy and for others a reduction from polytherapy to monotherapy.


[image: image] Some anticonvulsant drugs are folate antagonists; therefore folic acid supplements are needed.












Phenylketonuria


Phenylketonuria (PKU) is an inborn error of metabolism. Some women with PKU discontinue treatment during middle childhood. However, unless they resume careful dietary control around the time of conception, the toxic effect of phenylalanine (Phe) on the developing embryo/fetus results in a high rate of fetal abnormality.









Oral contraception


Oral contraception should be stopped at least 3 months, and preferably 6 months, prior to planning a pregnancy to allow for the resumption of natural hormone regulation and ovulation. Also, the oral contraceptive pill is associated with vitamin and mineral imbalances that may need correcting.









Drug abuse


Disruption of the menstrual cycle is common among women using drugs like ecstasy, amfetamines, opiates and anabolic steroids, and heavy drug use during pregnancy is associated with miscarriage, preterm labour, low birth weight, stillbirth and abnormalities. A poor socioeconomic environment is a compounding factor. Some women may be trying to come off tranquillisers and this process can take many weeks.















Environmental factors









Smoking


Fertility and pregnancy are adversely affected by smoking. In women, smoking can induce early menopause and menstrual problems; in men it can cause abnormalities in sperm morphology and motility. During pregnancy, there is an increased risk of spontaneous abortion, preterm delivery, low birth weight and perinatal mortality because of antepartum haemorrhage and placental abruption. Nutritional status tends to be compromised in smokers.




[image: image] The aim of preconception care is to help the woman stop smoking, and partner involvement is known to enhance success.


[image: image] Health professionals should ask about smoking at every opportunity that advice and assistance for smoking cessation can be given.












Alcohol


Alcohol is a teratogen. Fetal alcohol syndrome (FAS) is the term used to describe the congenital malformations associated with excessive maternal alcohol intake during pregnancy. High alcohol intakes in women have been associated with menstrual disorders and decreased fertility.




[image: image] Women should ideally abstain from alcohol or limit alcohol consumption in pregnancy to no more than one standard unit of alcohol twice in a week.


[image: image] Women with a drink problem will need specialist referral for treatment and support.












Exercise


Moderate exercise is known to be beneficial for health and the benefits of regular exercise for the healthy pregnant woman appear to outweigh the risks. However, exercise intensity should be modified according to maternal symptoms and should not continue to fatigue or exhaustion.









Workplace hazards and noxious substances


Employees are protected by the Control of Substances Hazardous to Health (COSHH) regulations. Exposure to solvents, ionising radiation and anaesthetic gases is known to be toxic and associated with central nervous system defects, microcephaly and an increased risk of miscarriage. Heavy metals are also known to be toxic.


There has been concern about working with visual display units (VDUs) during pregnancy and there are reports of an increased risk of miscarriages or birth defects. However, taken as a whole, the scientific studies that have been carried out to date do not show any link.















Genetic counselling


A family history of genetic disorders, a previous baby affected with a congenital abnormality and childbearing left until later years all increase the risk of giving birth to an abnormal child. For such couples, referral for genetic counselling will help them to decide what is best.









Mendelian inheritance


Genetic disorders can occur as a result of Mendelian inheritance and are termed either dominant or recessive (see Ch. 34).









Chromosome abnormalities







[image: image] Chromosome aberrations include the trisomies, of which trisomy 21 (Down syndrome) is the most common; trisomy 13 and 18 are more rare. Age factors are significant, particularly in Down syndrome, for which the risk is 1% for a woman around 40 years of age.


[image: image] Monosomies are usually lethal and non-viable autosomal trisomies are extremely common in spontaneous abortions. Sex chromosome abnormalities, such as Turner syndrome (XO) and Klinefelter syndrome (XXY), have a rare recurrence rate in families.


[image: image] In translocation, extra chromosome material is translocated onto another chromosome; it is regarded as balanced when the total amount of chromosome material is normal but only 45 chromosomes are present. Reciprocal translocations can also occur, in which there is an exchange of chromosome material but no change in chromosome number. The recurrence risk is low if neither parent is a balanced carrier for the translocation.












Non-Mendelian disorders


The more common congenital abnormalities, such as NTDs and congenital heart disease, do not follow the Mendelian inheritance pattern, as there is no identified genetic locus; they are therefore referred to as multifactorial. These conditions arise as a result of a combination or interaction of environmental and genetic factors. The recurrence risk of such conditions depends upon the incidence of the disorder but is increased among close relatives.









Prenatal diagnosis


Ultimately, the goal of genetic counselling is to prevent or avoid a genetic disorder. Preconception care, involving a multidisciplinary team, is the way to achieve this.















Infertility


Infertility is categorised as primary if there has been no prior conception and secondary if there has been a previous pregnancy, irrespective of the outcome.


Approximately one-third of cases of infertility involve problems with both partners, and in one-third of couples the causes of infertility remain unexplained. The most common causes are:




[image: image] ovulation failure


[image: image] sperm disorders.





Much of the initial management of the infertile couple is via primary care. The investigative process is aimed at achieving:




[image: image] an accurate diagnosis and definition of any cause


[image: image] an accurate estimation of the chance of conceiving without treatment


[image: image] a full appraisal of treatment options.





Specialised investigations may need to be undertaken in a dedicated, specialist infertility clinic where there is access to appropriately trained staff and a multiprofessional team.









Assisted reproduction techniques


A range of assisted reproduction techniques (Box 6.3) is available to treat the infertile couple and it is important for the appropriate treatment option to be offered.





Box 6.3 Some assisted reproduction techniques







• Ovulation induction


• Intrauterine insemination (lUI)


• Donor insemination (Dl) or artificial insemination by donor (AID)


• ln-vitro fertilisation/embryo transfer (IVF/ET)


• Gamete intrafallopian transfer (GIFT)


• Zygote intrafallopian transfer (ZIFT)


• Intracytoplasmic sperm injection (ICSI)



















Chapter 7 Change and Adaptation in Pregnancy






Physiological changes in the reproductive system






The body of the uterus


After conception, the uterus develops to provide a nutritive and protective environment in which the fetus will develop and grow.






Decidua


After embedding of the blastocyst there is thickening and increased vascularity of the lining of the uterus, or decidua. Decidualisation, influenced by progesterone and oestradiol, is most marked in the fundus and upper body of the uterus.




[image: image] The decidua is believed to maintain functional quiescence of the uterus during pregnancy; spontaneous labour is thought to result from the activation of the decidua with resultant prostaglandin release following withdrawal of placental hormones.


[image: image] The decidua and trophoblast also produce relaxin, which appears to promote myometrial relaxation, and may have a role to play in cervical ripening and rupture of fetal membranes.












Myometrium


Uterine growth is due to hyperplasia (increase in number due to division) and hypertrophy (increase in size) of myometrial cells under the influence of oestrogen (Table 7.1). The dimensions of the uterus vary considerably, however, depending on the age and parity of the woman.


Table 7.1 Uterine growth during pregnancy






	 

	Prior to pregnancy

	At term






	Weight of uterus

	60–80 g

	1000 g






	Size of uterus

	7.5 × 5 × 2.5 cm

	30 × 22.5 × 20 cm







The three layers of the myometrium become more clearly defined during pregnancy.






Muscle layers







[image: image] The outer longitudinal layer of muscle fibres is thin. It consists of a network of bundles of smooth muscles. These pass longitudinally from the front of the isthmus anteriorly over the fundus and into the vault of the vagina posteriorly, and extend into the round and transverse ligaments.


[image: image] The thicker middle layer comprises interlocked spiral myometrial fibres that are perforated in all directions by blood vessels. Each cell in this layer has a double curve so that the interlacing of any two gives the approximate form of a figure of eight. Due to this arrangement, contraction of these cells after birth causes constriction of the blood vessels, providing ‘living ligatures’.


[image: image] The inner circular layer is arranged concentrically around the longitudinal axis of the uterus and bundle formation is diffuse. It forms sphincters around the openings of the uterine tubes and around the internal cervical os.












Uterine activity in pregnancy


The myometrium is both contractile (can lengthen and shorten) and elastic (can enlarge and stretch) to accommodate the growing fetus and allow involution following the birth.




[image: image] The contractile ability of the myometrium is dependent on the interaction between two contractile proteins, actin and myosin.


[image: image] The interaction of actin and myosin brings about contraction, whereas their separation brings about relaxation under the influence of intracellular free calcium.


[image: image] The coordination of synchronous contractions across the whole organ is due to the presence of gap junctions that connect myometrial cells and provide connections for electrical activity. Gap junctions are absent for most of the pregnancy but appear in significant numbers near term, manifesting themselves as Braxton Hicks contractions.


[image: image] The formation of gap junctions is promoted by oestrogens and prostaglandins.


[image: image] Progesterone, prostacyclin and relaxin, however, are all involved in inhibiting the formation of gap junctions by reducing cell excitability and cell connections and so limiting myometrial activity to small clumps of cells, thus maintaining uterine quiescence during pregnancy.





Uterine activity can be measured as early as 7 weeks’ gestation, when Braxton Hicks contractions can occur every 20–30 minutes and may reach a pressure of up to 10 mmHg. These contractions facilitate uterine blood flow through the intervillous spaces of the placenta, promoting oxygen delivery to the fetus. Braxton Hicks contractions are usually painless but may cause some discomfort when their intensity exceeds 15 mmHg.


In the last few weeks of pregnancy, prelabour occurs:




[image: image] Further increases in myometrial contractions cause the muscle fibres of the fundus to be drawn up.


[image: image] The actively contracting upper uterine segment becomes thicker and shorter in length and exerts a slow, steady pull on the relatively fixed cervix.


[image: image] This causes the beginning of cervical stretching and ripening known as effacement, and thinning and stretching of the passive lower uterine segment.





There is little rebound between contractions, however; hence there is no cervical dilatation at this time.












Perimetrium


The perimetrium is a thin layer of peritoneum that protects the uterus. It is deflected over the bladder anteriorly to form the uterovesical pouch, and over the rectum posteriorly to form the pouch of Douglas.




[image: image] The double folds of perimetrium (broad ligaments), hanging from the uterine tubes and extending to the lateral walls of the pelvis, become longer and wider with increasing tension exerted on them as the uterus enlarges and rises out of the pelvis.


[image: image] The anterior and posterior folds open out so that they are no longer in apposition and can therefore accommodate the greatly enlarged uterine and ovarian arteries and veins.


[image: image] The round ligaments (contained within the hanging folds of perimetrium) provide some anterior support for the enlarging uterus and undergo considerable hypertrophy and stretching during pregnancy, which may cause discomfort.












Blood supply


The uterine blood flow progressively increases from approximately 50 ml/min at 10 weeks’ gestation to 450–750 ml/min at term.












Changes in uterine shape and size


For the first few weeks the uterus maintains its original pear shape, but as pregnancy advances the corpus and fundus assume a more globular form (Box 7.1).





Box 7.1 Changes in the pregnant uterus






10 weeks







• The uterus is about the size of an orange












12 weeks







• The uterus is about the size of a grapefruit


• It is no longer anteverted and anteflexed and has risen out of the pelvis and become upright


• The fundus may be palpated abdominally above the symphysis pubis


• The globular upper segment is sitting on an elongated stalk formed from the isthmus, which softens and which will treble in length from 7 to 25 mm between the 12th and 36th weeks












20 weeks







• The fundus of the uterus can be palpated at the level of the umbilicus


• As the uterus continues to rise in the abdomen, the uterine tubes become progressively more vertical, which causes increasing tension on the broad and round ligaments












30 weeks







• The fundus may be palpated midway between the umbilicus and the xiphisternum












38 weeks







• The uterus reaches the level of the xiphisternum


• As the upper segment muscle contractions increase in frequency and strength, the lower uterine segment develops more rapidly and is stretched radially; along with cervical effacement and softening of the tissues of the pelvic floor, this permits the fetal presentation to begin its descent into the upper pelvis


• This leads to a reduction in fundal height known as lightening, relieving pressure on the upper part of the abdomen but increasing pressure in the pelvis. In the majority of multiparous women, however, engagement rarely occurs prior to labour


















The cervix


The cervix is composed of only about 10% muscular tissue, the remainder being collagenous tissue. During pregnancy the cervix remains firmly closed, providing a seal against external contamination and holding in the contents of the uterus. It remains 2.5 cm long throughout pregnancy but becomes softer and swollen under the influence of oestradiol and progesterone. Its increased vascularity makes it look bluish in colour. Under the influence of progesterone the mucous glands become distended and increase in complexity, resulting in the secretion of a thick, viscous, mucoid discharge. It forms a cervical plug called the operculum, which provides protection from ascending infection.


As uterine activity builds up during pregnancy, the cervix gradually softens, or ripens, and the canal dilates. Effacement or taking up of the cervix normally occurs in the primigravida during the last 2 weeks of pregnancy but does not usually take place in the multigravida until labour begins. Effacement of the cervix is a mechanism whereby the following occur:




[image: image] The connective tissue of the long firm cervix is progressively softened by prostaglandins and shortened from the top downwards.


[image: image] The softened muscular fibres at the level of the internal cervical os are pulled upwards or ‘taken up’ into the lower uterine segment and around the fetal presenting part and the forewaters.


[image: image] The canal that was about 2.5 cm long becomes a mere circular orifice with paper-thin edges.


[image: image] The mucus plug is expelled as effacement progresses.












The vagina


During pregnancy the muscle layer hypertrophies and oestrogen causes the vaginal epithelium to become thicker and more vascular. The altered composition of the surrounding connective tissue increases the elasticity of the vagina, making dilatation easier during the birth of the baby.


In pregnancy there is an increased rate of desquamation of the superficial vaginal mucosa cells. These epithelial cells release more glycogen, which is acted on by Döderlein’s bacilli, a normal commensal of the vagina, producing lactic acid and hydrogen peroxide. This leads to the increased and more acidic (pH 3.5–6.0) white vaginal discharge known as leucorrhoea.












Changes in the cardiovascular system


Understanding changes in the cardiovascular system is important in the care of women with normal pregnancies, as well as for the management of women with pre-existing cardiovascular disease.






The heart







[image: image] The heart enlarges by about 12% between early and late pregnancy.


[image: image] The growing uterus elevates the diaphragm, the great vessels are unfolded and the heart is correspondingly displaced upwards, with the apex moved laterally to the left by about 15°.


[image: image] By mid-pregnancy more than 90% of women develop an ejection systolic murmur, which lasts until the first week postpartum. If unaccompanied by any other abnormalities, it reflects the increased stroke output.


[image: image] Twenty per cent develop a transient diastolic murmur and 10% develop continuous murmurs, heard over the base of the heart, owing to increased mammary blood flow.


[image: image] Rotational and axis changes during pregnancy cause an inverted T wave to be apparent on the electrocardiogram (ECG) – essential to note if resuscitation is required.









Cardiac output







[image: image] The increase in cardiac output ranges from 35 to 50% in pregnancy, from an average of 5 L/min before pregnancy to approximately 7 L/min by the 20th week; thereafter the changes are less dramatic.


[image: image] The increased cardiac output is due to rises in both stroke volume and heart rate.


[image: image] The increase in heart rate begins in the 7th week and by the third trimester it has increased by 10–20%.


[image: image] Heart rates are typically 10–15 beats per minute faster than those of the non-pregnant woman.


[image: image] The stroke volume increases by 10% during the first half of pregnancy, and reaches a peak at 20 weeks’ gestation that is maintained until term.















Blood






Blood pressure







[image: image] Early pregnancy is associated with a marked decrease in diastolic blood pressure but little change in systolic pressure. With reduced peripheral vascular resistance the systolic blood pressure falls an average of 5–10 mmHg below baseline levels and the diastolic pressure falls 10–15 mmHg by 24 weeks’ gestation.


[image: image] Thereafter blood pressure gradually rises, returning to prepregnant levels at term. Posture can have a major effect on blood pressure. The supine position can decrease cardiac output by as much as 25%.


[image: image] Compression of the inferior vena cava by the enlarging uterus during the late second and third trimesters results in reduced venous return, which in turn decreases stroke volume and cardiac output.





The pregnant woman may suffer from supine hypotensive syndrome, which consists of hypotension, bradycardia, dizziness, light-headedness, nausea and even syncope if she remains in the supine position too long. By rolling the woman onto her left side the cardiac output can be instantly restored.









Blood volume


The total maternal blood volume increases 30–50% in singleton pregnancies.


The plasma volume, which corresponds with the increase in blood volume, increases by 50% over the course of the pregnancy. In a normal first pregnancy it may increase by about 1250 ml above non-pregnant levels and in subsequent pregnancies it may increase by about 1500 ml. The increase starts in the first trimester, expands rapidly up until 32–34 weeks’ gestation, and then in the last few weeks of pregnancy it plateaus with very little change. The increase in plasma volume reduces the viscosity of the blood and improves capillary flow.


Red cell mass increases during pregnancy in response to the extra oxygen requirements of maternal and placental tissue. Approximately 10–15% of women will have an increase in and reactivation of maternal fetal haemoglobin. The increase in red cell mass appears to be constant throughout pregnancy but it is most marked from about 20 weeks. In spite of the increased production of red blood cells, the marked increase in plasma volume causes dilution of many circulating factors. As a result, the red cell count, haematocrit and haemoglobin concentration all decrease (Table 7.2).




Table 7.2 Falling haemoglobin and haematocrit in pregnancy despite rising blood volume and red cell mass


[image: image]




In healthy women with iron stores, the mean haemoglobin concentration:




[image: image] falls from 13.3 g/dl in the non-pregnant state to 11 g/dl in early pregnancy


[image: image] is at its lowest at around 32 weeks’ gestation when plasma volume expansion is maximal


[image: image] after this time rises by approximately 0.5 g/dl, returning to 11 g/dl around the 36th week of pregnancy.





Anaemia in pregnancy has been defined as a haemoglobin of less than 11 g/dl in the first and third trimesters and less than 10.5 g/dl in the second trimester. Iron therapy is unnecessary unless:




[image: image] serial estimations show that the haemoglobin has fallen below 10 g/dl, or


[image: image] there is a progressive reduction in mean cell volume and low serum ferritin levels.












Iron metabolism


The increased red cell mass and the needs of the developing fetus and placenta lead to increased iron requirements in pregnancy. Iron demand increases from 2 to 4 mg daily. A healthy diet containing 10–14 mg of iron per day, 1–2 mg (5–10%) of which is absorbed, provides sufficient iron for the majority of pregnant women. Caffeine interferes with iron absorption.









Plasma protein


The total serum protein content falls within the first trimester and remains reduced throughout pregnancy. Albumin plays an important role:




[image: image] as a carrier protein for some hormones, drugs, free fatty acids and unconjugated bilirubin


[image: image] because of its influence in decreasing colloid osmotic pressure, causing physiological oedema.












Clotting factors


Major changes in the coagulation system lead to the hypercoagulable state of normal pregnancy. The increased tendency to clot is caused by:




[image: image] reduced plasma fibrinolytic activity


[image: image] an increase in circulating fibrin degradation products in the plasma.












White blood cells (leucocytes)


From 2 months the total white cell count rises in pregnancy and reaches a peak at 30 weeks, mainly because of the increase in numbers of neutrophil polymorphonuclear leucocytes. This enhances the blood’s phagocytic and bactericidal properties.


Table 7.3 is a summary of changes in blood values in pregnancy.




Table 7.3 Summary of common blood values and their changes


[image: image]











Immunity


Human chorionic gonadotrophin (HCG) and prolactin are known to suppress the immune response of pregnant women. Lymphocyte function is depressed. There is also decreased resistance to certain viral infections. Serum levels of immunoglobulins IgA, IgG and IgM decrease steadily from the 10th week of pregnancy, reaching their lowest level at 30 weeks and remaining at this level until term.
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