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Preface to the Third Edition


Although “secrets” is used in the title of our book, this word belies the book’s purpose and content. Throughout much of history, the traditional way of learning medicine was to obtain an apprenticeship with a skilled medical practitioner for an ill-defined period of time. In that way, one learned the “secrets”—useful or not; correct or incorrect—that a single practitioner had acquired over many years of practice. In the United States, that system remained in place until the early-1900s when modern medical schools were developed. Our current system of education has evolved considerably since that time, but it has never abandoned the idea of students learning from wise clinicians. Although modern students and trainees now have nearly unlimited access to a broad range of information, that does not diminish the value of “great clinicians,” whose wisdom is now passed on through seminars, books, and journals, many of which are available electronically. Fetal and Neonatal Secrets is an up-to-date collection of questions and answers that deals with a wide variety of common and uncommon neonatal diseases. In essence, it brings the great clinician—in this case, many outstanding clinicians and educators—directly to the reader so that he or she can learn the “secrets” from these talented individuals, as if the reader were an apprentice on their rounds. As in the previous editions, we have included facts that would qualify as trivia because of the enjoyment value they bring to learning. If used appropriately—and gently—by students and trainees, they are perfect for challenging teachers with information in areas that may be outside of their expertise. In summary, the book is meant to be both useful and fun. It is not meant to be encyclopedic, but we hope it will spur all students to challenge existing dogma and to search for better ways to care for critically ill neonates.




Richard A. Polin, MD
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Preface to the First Edition


From the time we become physicians until the time we retire from medicine, we are guided by the phrase widely attributed to Hippocrates: primum non nocere, “first do no harm.” Although the origins of that exact phrase are unclear, Hippocrates certainly conveyed that meaning in his oath: “I will prescribe regimen for the good of my patients according to my ability and my judgment and never do harm to anyone.” Fundamental to the concept of “doing good” is the acquisition of medical knowledge that allows each of us to practice according to the highest possible standards. In the first two years of medical school, knowledge is transferred predominantly by large group lectures and required readings. Once we enter the clinical years, the process of acquiring new information begins to change. We continue to read textbooks, but journal articles become increasingly important sources of the newest information, and much information is transmitted to us through “personal communications” by individuals who are further along in their training. For the medical student, that often means an intern or resident, and for the senior resident, a fellow or an attending. This apprenticeship aspect of medicine has been an intrinsic part of the field since its inception. Even in this era of rapidly intensifying technologic advances, “see one, do one, teach one” remains a cornerstone of bedside medical education.


With this concept in mind, Fetal and Neonatal Secrets is designed to serve as a primer for the bedside teaching that remains such an important part of medical education. While it can be read from cover to cover (e.g., to prepare for a certifying examination), we believe that the information in the book should be shared wherever health care providers congregate to provide care (inpatient service, clinics, operating room) to the fetus and newborn infant. Although the word “secrets” connotes a sense of privacy, we hope that this book reveals rather than obscures secrets, and that the cumulative wisdom shared by the many experienced contributors serves to enlighten the reader. Furthermore, we would love to see these secrets used by the youngest members of the health care team to challenge those more experienced, as well as by professors to make their residents and students think. We fear that we may need to tote around a copy of this book on rounds ourselves, as our house staff, fellows, and nurse practitioners may throw down the gauntlet to test us on a daily basis! Although we have tried to make this book as comprehensive and practical as possible, the reader will encounter many facts that might be considered trivial (e.g., what is the ductus of Botallo?), but we hope that the reader is forgiving in this respect. The retention of important information has always seemed to be enhanced by its association with interesting, but less essential information (the Mary Poppins approach—“a spoonful of sugar helps the medicine go down”). Where would medicine be without mnemonics? In any event, we hope you find this book useful in your daily practice, but more important, we want you to have some fun along the way.




Richard A. Polin, MD







Alan R. Spitzer, MD
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Top 100 Secrets


These secrets are 100 of the top board alerts. They summarize the concepts, principles, and most salient details of fetal and neonatal medicine.







1. About 10% of neonates will need some degree of resuscitative support at the time of birth.


2. Cold stress can adversely affect the resuscitation of a newborn infant in the delivery room.


3. With the elimination of silver nitrate eye prophylaxis at the time of delivery (causing a chemical conjunctivitis), the presence of any red eye, or a discharge from the eye of a neonate, must be evaluated and treated immediately.


4. Without pulse oximeter screening, congenital heart disease may be missed during the immediate newborn period in about 50% of neonates with the condition.


5. The average caloric content of breast milk is 20 calories per ounce but can range from 8 to 30 calories per ounce, primarily depending on the fat content.


6. For the first 6 months of life, breast milk alone provides adequate nutrition for virtually any term neonate.


7. Vaginal bleeding in newborn female infants is not uncommon and usually occurs because of withdrawal of maternal hormones that are present during pregnancy.


8. In the first 3 to 4 months of life, a newborn infant should gain about one ounce per day on average.


9. By 4 to 5 months of age, a healthy term infant should weigh double his or her birth weight.


10. Sonographic assessments of fetal weight are associated with a significant (approximately 10% to 20%) margin of error.


11. Absence of end-diastolic flow in the umbilical artery is indicative of increased placental resistance, whereas reversal of flow is suggestive of worsening fetal status and impending demise.


12. The biophysical profile is an antenatal test that uses five parameters—fetal movement, fetal breathing, fetal tone, amniotic fluid volume, and fetal heart rate monitoring—to assess fetal well-being; depending on the gestational age, a score of ≤6 out of 10 warrants additional surveillance or consideration of delivery.


13. In twin-twin transfusion syndrome (TTTS), selective laser photocoagulation of connecting arteriovenous anastomoses decreases the inter-twin transfusion and enhances survival.


14. In utero fetal therapy has been successfully performed for diseases such as primary pleural effusion, lower urinary tract obstruction, neural tube defect, hypoplastic left heart syndrome, congenital cystic adenomatoid malformation (CCAM), and sacrococcygeal teratoma; fetal intervention for congenital diaphragmatic hernia (CDH) is currently investigational.


15. Screening all pregnant women for aneuploidy using analysis of free fetal DNA in maternal blood is a new option that should decrease the need for amniocentesis and chorionic villous sampling.


16. Multiple courses of antenatal corticosteroids (ACS) to accelerate fetal lung maturity are no longer recommended. However, using a second course of ACS has been shown to be an effective and safe alternative for women who have gone beyond a week or two from their previous course of ACS and are threatening to deliver prematurely.


17. Weekly intramuscular progesterone has been shown to reduce the risk of prematurity in mothers with a history of previous spontaneous (not medically indicated) premature birth.


18. Screening with endovaginal ultrasound for a short cervix and treating those with a cervical length of <2 cm with daily vaginal progesterone is an option for all pregnant women to reduce the rate of premature birth.


19. Doppler flow studies of the fetal umbilical artery have been shown to be of value to determine risk of impending fetal death in growth-restricted fetuses.


20. Developmental care, such as paying attention to light, sound, handling, and touch in the neonatal intensive care unit (NICU), has become a standard of care that can improve the medical outcome of critically ill infants.


21. Including parents as part of the care team and in the provision of skin-to-skin care (Kangaroo Mother Care) reduces infant pain and stress and improves the medical outcome.


22. The senses continue to develop in the NICU, beginning with touch and ending with vision. Negative or positive environmental influences can have an impact on normal development of the senses.


23. Hearing loss is the most common congenital condition in the United States. All infants should receive hearing screening during the newborn period.


24. The four modes of heat loss in the neonate are conduction, convection, evaporation, and radiation.


25. A subgaleal hemorrhage presents as a balottable mass on the head of a newborn, and unlike a cephalohematoma or a caput succadeneum, it can be life threatening.


26. For infants whose mothers are HBsAg-positive, hepatitis B immune globulin (HBIG) and hepatitis B vaccine should be given as soon as possible after birth.


27. Failure of a term infant to pass meconium within the first 48 hours after birth should prompt an evaluation for intestinal obstruction.


28. The umbilical cord generally dries up and sloughs by 2 weeks after birth. Persistence of the cord beyond 30 days should prompt consideration of a migration abnormality of neutrophils, factor XIII deficiency, or presence of a persistent omphalomesenteric duct or patent urachus.


29. The absence of a murmur in the neonatal period does not rule out congenital heart disease.


30. Maintaining patency of the ductus arteriosus is important in severe right and left heart obstructive lesions.


31. The most common cyanotic congenital heart lesion in the newborn period is d-transposition of the great vessels.


32. Tetralogy of Fallot is the most common cyanotic lesion presenting outside of the newborn period.


33. Erythema toxicum is a benign condition. Erythema toxicum is no alien to the nursery; it is present in 50% of term newborns. It is much less prevalent in premature infants and occurs in only approximately 5%.


34. The standard recommendation for milia, sebaceous gland hyperplasia, transient neonatal pustular melanosis, erythema toxicum, and sucking blisters is to reassure the family that the condition will resolve over time. No other interventions are needed.


35. If a dermatitis involves the axillae or groin, it is more likely to be seborrheic dermatitis. If extensor surfaces such as forearms and shins are involved, atopic dermatitis is more likely. Both atopic dermatitis and seborrheic dermatitis involve scalp and posterior auricular areas, although seborrheic dermatitis has large, yellowish scale; when severe, it characteristically extends down to the forehead and eyebrow areas.


36. “Blueberry muffin baby” is a term used to describe neonates whose skin resembles a blueberry muffin (i.e., the skin shows diffuse, dark blue to violaceous purpuric macules and papules). The spots represent dermal hematopoiesis and are a sign of serious systemic disease—often a congenital infection.


37. Infantile hemangiomas are common vascular tumors that arise during the neonatal period. They are often not visible at birth but are noticed within the first weeks of life. Hemangiomas occur more frequently in female children, with a female-to-male incidence of 2 to 5:1. In addition, they arise more commonly in premature infants, low-birth-weight (LBW) infants, and infants born to mothers with advanced maternal age, placenta previa, and preeclampsia.


38. The chronological age at which hemangiomas are noted to begin proliferation in preterm infants is the same as for fullterm infants.


39. The most common cause of hypercalcemia during the neonatal period is excessive administration of calcium. The most common cause of hypermagnesemia during the newborn period is excessive maternal administration of magnesium.


40. Treatment for congenital hypothyroidism should begin as soon as possible after birth to prevent neurologic impairment. The in utero effects of hypothyroidism are variable and may have adverse consequences, even with early postnatal treatment. Early neonatal screening is therefore essential.


41. The most common cause of congenital adrenal hyperplasia and sexual ambiguity at birth in female infants is 21-hydroxylase deficiency.


42. A neonate requires approximately 4 to 8 mg/kg/min of glucose for maintenance of blood glucose levels. Under certain stress conditions, even higher rates may be necessary.


43. The most common cause of severe recurrent hypoglycemia in neonates is hyperinsulinemia.


44. Most premature infants lose weight after birth as the result of catabolism secondary to low caloric intake and a physiologic decrease in the extracellular water volume that is independent of caloric intake.


45. Insensible water loss decreases with increasing gestational and postnatal age, exposure to antenatal steroids, and increasing ambient humidity.


46. There is minimal evidence documenting the value of sodium bicarbonate infusions to correct acidemia due to lactic acidosis. In fact, data in animals, children, and adults suggest that correction of lactic acidosis with sodium bicarbonate infusions may be detrimental.


47. Cystic kidney disease in the neonate may present with a wide spectrum of clinical abnormalities, including hypertension, respiratory distress, oliguria, myocardial dysfunction, and prematurity.


48. Hypertension in the neonatal period is most likely secondary to renovascular etiology.


49. Significant bilious emesis in a newborn infant should be evaluated with an upper gastrointestinal tract series to assess for malrotation and midgut volvulus.


50. In an infant with constipation who does not pass meconium in the first 48 hours of life, Hirschsprung disease should be considered.


51. For term infants, human milk is superior to formula because it provides an ideal source of nutrition as well as other very important non-nutritive functions; it augments the infant’s immune response (via immunoglobulins, a-lactalbumin, and lactoferrin), enhances the absorption of minerals, promotes motility and a faster gastric emptying time, stimulates the development of favorable gut flora, and relates to a lower incidence of necrotizing enterocolitis (NEC).


52. One should maintain a high index of suspicion for zinc deficiency in LBW infants presenting with severe diaper rash and oral lesions. LBW infants have greater requirements for zinc but lack sufficient stores and are susceptible to deficiency without supplementation.


53. Gastroesophageal reflux (GER) occurs in up to 50% of infants with emesis and is characterized as the “happy spitter.” GER needs to be differentiated from gastroesophageal reflux disease (GERD), in which the infant’s growth is affected and treatment with medication and a more elemental formula should be considered.


54. The evaluation of cholestatic jaundice (conjugated bilirubin >2.0 mg/dL or greater than 15% the total bilirubin) should first include a consideration for sepsis or a urinary tract infection. If negative, one should proceed to imaging studies such as the DISIDA scan to assess for biliary atresia, a diagnosis that, if made in a timely manner and treated surgically within 8 weeks of life, results in improved outcomes.


55. Patchy alternations in skin pigmentation in females suggest the possibility of genetic mosaicism or X-linked disorders that result from differential lyonization.


56. Thumb and radial ray abnormalities with or without café-au-lait spots may be the first indication of Fanconi anemia, a condition that may ultimately require bone marrow transplantation. The condition is autosomal recessive and most common in Jewish families.


57. All genetic problems in the child are not necessarily inherited from the parents. Many genetic problems occur de novo, or new, to the child and suggest a low risk of recurrence for future pregnancies. However, such genetic problems can be passed on to the children of the affected child with the de novo mutation.


58. Although the risk of Down syndrome is highest with mothers older than age 35 years, the majority of cases occur with women younger than age 35 because they have the majority of pregnancies.


59. A chromosome microarray study has replaced a karyotype as the first line genetic test for newborns with major congenital anomalies, dysmorphic features, or both and can also be used prenatally.


60. Genomic tests including chromosome microarray and whole exome sequencing are useful to identify genetic etiologies for rare familial conditions as well as conditions with no family history that are due to de novo mutations.


61. Once sepsis is suspected in a neonate, antimicrobial treatment should begin promptly after cultures have been obtained, even when there are no obvious risk factors for sepsis. Because group B Streptococcus (GBS) and Escherichia coli remain the most common pathogens of early-onset sepsis in the United States, a synergistic combination of ampicillin and an aminoglycoside (usually gentamicin) is suitable for the initial treatment of early-onset sepsis.


62. When meningitis is caused by enteric organisms, cefotaxime is preferred and is often paired with an aminoglycoside. Gram-negative meningitis is usually treated for at least 3 weeks. Because there is synergism between ampicillin and aminoglycosides for most GBS, Listeria monocytogenes, and enterococci, combination therapy is recommended for the treatment of meningitis due to Gram-positive organisms until the cerebrospinal fluid is sterilized. The total duration of treatment is usually 14 days.


63. Risk factors for systemic candidiasis in neonates include extreme prematurity, indwelling central lines, histamine blockers, and long-term use of broad spectrum antibiotics.


64. Data in infants with symptomatic congenital cytomegalovirus involving the central nervous system (CNS) suggest that the prognosis at 1 to 2 years of age may be improved if infected infants are treated with parental ganciclovir for 6 weeks. Valganciclovir given orally provides the same systemic levels of intravenous ganciclovir.


65. Approximately 50% of infants surviving neonatal herpes simplex virus (HSV) experience cutaneous recurrences. Use of oral acyclovir suppressive therapy for the 6 months following treatment of acute neonatal HSV diseases has been shown to improve neurodevelopmental outcomes in infants with HSV CNS involvement and to prevent skin recurrences in all infants infected with HSV regardless of their neonatal manifestations.


66. In infants born prematurely, gestational age at delivery is an important determinant of neurodevelopmental outcome. Infants born at <25 weeks are at a 50% to 75% risk for death or neurodisability. However, this risk is influenced significantly by gender, exposure to steroids, multiple gestation, birth weight, and NICU course.


67. Therapeutic hypothermia has been shown to reduce the risk of neurodevelopmental disability following hypoxic-ischemic encephalopathy. To be effective, this treatment should be started within 6 hours of birth.


68. More than 80% of electroencephalogram (EEG)-confirmed seizures are “subclinical” or subtle, having no visible outward signs detectable by caregivers. Accurate detection and diagnosis of neonatal seizures requires EEG monitoring.


69. Most neonatal seizures are symptomatic of acute illness and very rarely due to primary infantile epilepsy. Frequent causes of neonatal seizures include stroke and hypoxic-ischemic encephalopathy followed by infection and metabolic disruptions.


70. Central hypotonia is hypotonia resulting from a CNS lesion. This should not be confused with “axial” or “truncal” hypotonia, which describes hypotonia primarily affecting the core trunk muscles.


71. Premature infants ≤30 weeks gestational age with birth weight (BW) <1500 g or infants with BW between 1500 and 2000 g at request of the neonatologist should be screened for retinopathy of prematurity (ROP).


72. Intermittent strabismus (eye misalignment) commonly occurs in the newborn period. However, any eye misalignment that persists beyond the third month of life should be referred to an ophthalmologist.


73. Any midline dimple (especially a deep or assymetric pit), subcutaneous mass, hemangioma, nevus, tuft of hair, or areas of hypopigmentation or hyperpigmentation might indicate occult spinal dysraphism and a tethered cord. Coccygeal pits are generally benign. The presence of two or more midline skin lesions is the strongest predictor of spinal dysraphism. An ultrasound of the spine is indicated whenever occult spinal sysraphism is suspected. Magnetic resonance imaging is an alternative imaging study.


74. The most important orthopedic radiograph for a newborn child suspected of having a genetic skeletal dysplasia is the lateral cervical spine. More than 150 distinct osteochondrodysplasias have been identified. Each has distinctive features, but many also have similar radiographic findings. One of the most common is agenesis or hypoplasia of the upper cervical spine elements. This can lead to instability and places the child at great risk of spinal cord injury during ordinary handling. Detection of cervical instability is mandatory to allow proper stabilization and protection.


75. Ultrasound of the hip is the study of choice for suspected developmental dislocation of the hip in neonates and infants younger than 4 months of age. In children of this age, the ossific nucleus of the femoral head is completely cartilaginous and therefore will not be seen on x-ray. After 4 months of age, radiographs should be obtained.


76. The initial treatment for clubfoot is weekly manipulation and casting using the Ponseti method. Approximately 6 to 10 casts are required. A brace is worn for 3 to 4 years to maintain the correct position. With this technique, approximately 80% to 90% of idiopathic clubfeet will be successfully treated. Those feet that cannot be corrected with this method will require surgical correction.


77. The clavicle is the bone that is most frequently fractured in newborns. This injury, which stems from excessive traction during delivery, generally results in a greenstick fracture. This fracture usually heals quite nicely without any therapy, although the callus formation may be notable.


78. Pain thresholds increase progressively during late gestation and in the postnatal period. Preterm neonates have much greater sensitivity to pain than term neonates, and they manifest prolonged periods of hyperalgesia after tissue injury.


79. In addition to supportive therapy and the slow weaning of opioids, some pharmacologic agents (e.g., methadone) with a relatively long half-life can be used to manage opioid withdrawal. We do not recommend the use of drugs such as paregoric, camphorated tincture of opium, phenobarbital, or chlorpromazine for opioid withdrawal, because of major side effects and lack of standardization. Therapeutic goals are to decrease the severity of withdrawal signs to a tolerable degree, to enable regular cycles of sleeping and feeding, and to decrease the agitation caused by medical interventions or nursing care.


80. Procedural pain should be avoided whenever possible. Procedural pain can be minimized with an appropriate awareness program involving nursing, respiratory therapy, physicians, and most importantly, parents. The most common sources of minor procedural pain are heel sticks and tracheal suctioning. Pain resulting from heel sticks can be lessened with 25% sucrose, and discomfort from tracheal suctioning can be treated with facilitated tucking. More pronounced pain should be treated with opiates. Remifentanyl, for example, is a good choice for short-term procedures such as intubation, whereas more prolonged pain should be treated with a longer acting opiate, such as morphine or fentanyl. Anxietolytics such as midazolam can be used as adjuncts, but they do not treat pain. Circumcision should be performed with sucrose and local anesthetic nerve block before the procedure and acetaminophen after the procedure.


81. Managing the airway is always the most critical aspect of resuscitation. Most neonates who require support in the delivery room will respond to stimulation, opening of the airway, and gentle ventilation with a bag and mask.


82. Electronic fetal monitoring has not been shown to be any better than intermittent auscultation of the fetal heart rate. There are no well-controlled trials that show any decline in deaths or cerebral palsy (CP) rates that can be attributed to electronic fetal heart rate monitoring. Although the use of fetal heart rate monitoring has become a standard practice, its prognostic value remains unclear at the present time.


83. Immediate bag-and-mask ventilation is contraindicated when there is thick meconium in the hypopharynx and trachea or if a CDH is known or suspected. In all instances, however, the resuscitator must weigh the advantages of bag-and-mask therapy with the risks. At times, immediate intubation for suctioning or to avoid abdominal distention may be required.


84. Surfactant should be given within the first 1 to 2 hours of life to infants with severe respiratory distress syndrome who require intubation. There is no benefit to prophylactic administration of surfactant.


85. Infants with diaphragmatic hernia do not appear to share the benefits of inhaled nitric oxide that infants with other causes of hypoxemic respiratory failure experience. Indeed, there are suggestions that outcomes may be worse in infants with CDH who received inhaled nitric oxide compared with control subjects.


86. The definitive randomized trial establishing the effectiveness of neonatal extracorporeal membrane oxygenation (ECMO) was conducted by the National Health Service in the United Kingdom. Thirty of 93 infants (32%) referred to ECMO centers died compared with 54 of 92 (59%) who received conventional care. The relative risk for reduced mortality with ECMO was 0.55 (95% CI, 0.39-0.77; P<0.0005).


87. Caffeine is the preferred treatment for apnea of prematurity because of its once-a-day dosing and fewer side effects than other treatments. Caffeine therapy for apnea of prematurity reduces the rates of cerebral palsy and cognitive delay at 18 months of age. The improved outcomes seen at 18 months were not seen at 5 years after birth, but the trends toward improvement in outcome still favored use of caffeine over placebo for the treatment of apnea.


88. CDH was once thought to be a surgical emergency; now repair is deferred intentionally to allow for normal physiological changes to occur to the postnatal circulation. Current recommendations are for a period of stabilization until the neonate’s clinical condition improves. If the baby requires ECMO preoperatively, surgical repair is usually done before decannulation but delayed until the ECMO settings have been lowered and the patient is considered ready to come off ECMO.


89. Plain abdominal radiographs (supine and decubitus) should be performed if congenital intestinal obstruction is suspected. A normal gas pattern with no dilation of intestinal loops and air in the rectum lowers the likelihood of obstruction. A “double bubble” sign is pathognomonic for complete duodenal obstruction. Several dilated loops of intestine with air fluid levels and a lack of distal gas are indicative of a high intestinal obstruction. Many dilated loops of intestine suggest a distal small bowel or colonic obstruction.


90. In development, Hirschsprung disease results from the failure of the parasympathetic nervous system to fully invest the digestive tract. Normally, ganglion cells migrate cranial to caudal during fetal development. Arrest of this process anywhere along its length results in aganglionic intestine, which occur distal to this point.


91. Meconium ileus is obstruction of the distal ileum due to thick and viscid meconium occurring in 10% to 20% of neonates with cystic fibrosis. Meconium plug is caused by meconium blocking the left colon in otherwise healthy babies. The small left colon syndrome is most common in infants of diabetic mothers and produces an obstruction from a temporarily dysfunctional, small-caliber left colon. A contrast enema with barium is usually diagnostic as well as therapeutic for both meconium plug and the small left colon syndrome (through its mechanical effect), although subsequent testing for Hirschsprung disease or cystic fibrosis may be indicated.


92. If an inguinal hernia is asymptomatic, some surgeons will wait several months to repair, but most recommend repairing an inguinal hernia before the baby’s discharge from the nursery to prevent complications. If the infant is premature and has diminished respiratory reserve (e.g., bronchopulmonary dysplasia), the operative procedure can be done under spinal or epidural anesthesia, in most cases without having to intubate the baby.


93. Non-pharmacological methods for relieving pain in the neonate include swaddling, non-nutritive sucking, sucrose administration, and limiting environmental stressors, such as light and noise.


94. There are four primary shunts present in the fetal circulation: the ductus arteriosus, the ductus venosus, the fossa ovalis, and the placenta.


95. The two most common innocent murmurs in the neonate are the closing patent ductus arteriosus and peripheral pulmonic stenosis.


96. Symmetric intrauterine growth retardation, in which all growth parameters are reduced, is more worrisome for long-term development than asymmetric growth retardation, in which head sparing occurs.


97. The main causes of intrauterine hydrocephalus are aqueductal stenosis and Arnold–Chiari type II malformation, as seen in myelomeningocele and Dandy-Walker malformation.


98. The three primary forms of cerebral hemorrhage in the neonate are subdural or subarachnoid hemorrhage (usually a problem of term infants), intraventricular hemorrhage (usually seen in premature infants), and intraparenchymal hemorrhage (which may occur in any infant).


99. Central line infections in neonates can be reduced to a negligible rate (<1/1000 line days) with careful attention to sterile line placement, maintenance of the catheter site and hub, and infrequent interruptions of line continuity.


100. Normal 1 and 5-minute Apgar scores (both >7) do not eliminate the possibility of cerebral palsy developing in an infant









Chapter 1


Care of the Term Infant




Alan R. Spitzer, MD










1. How is a term infant defined?





The World Health Organization (WHO) defines a term infant as one who is greater than 37 weeks’ gestation. Recent evidence, however, has demonstrated that infants born at 37 weeks’ gestation behave differently from infants delivered at 39 and 40 weeks’ gestation. The more mature term infant (39 or 40 weeks) has fewer respiratory problems, less difficulty with feeding and hyperbilirubinemia, reduced birth injury, a greater ability to respond to infection, and an overall reduction in rates of neonatal complications.


Given that infants born before 37 weeks have even greater liability for problems, the recognition that true term status begins at about 39 weeks’ gestation has led the American College of Obstetrics and Gynecology (ACOG) and the American Academy of Pediatrics (AAP) to recommend that no infants be delivered electively before 39 weeks. ∗†




2. What is the average birth weight of a term infant?





The mean birth weight of a term infant is approximately 3400 grams, or approximately 7 pounds, 7 ½ ounces. Mean length, which is sometimes difficult to measure accurately, is approximately 52 to 53 centimeters, or 20 inches, and head circumference averages 34 centimeters, or approximately 13.5 inches. Of note is the fact that birth weight in recent years has declined slightly, even though premature births have been declining. ∗




3. How often is neonatal resuscitation necessary for a term infant?





Approximately 10% of all infants need some assistance at birth (e.g., stimulation, oxygen), and approximately 1% need extensive assistance (e.g., positive pressure ventilation, fluids, drugs) at the time of birth. ∗




4. What are the critical skills needed by any individual called upon to resuscitate a neonate?




[image: image] The ability to rapidly and accurately evaluate the newborn’s condition


[image: image] Knowledge of the risk factors that may predispose the neonate to resuscitation


[image: image] Indications for neonatal resuscitation


[image: image] Skill in airway management


[image: image] Skill in umbilical catheter placement


[image: image] Skill in insertion of chest tubes


[image: image] Understanding of the capabilities of the resuscitation team


[image: image] Knowledge of the hospitals’ facilities for neonatal care





5. What is an Apgar Score?





The Apgar score is a clinical assessment developed by Dr. Virginia Apgar at Columbia University during the early 1950s. Dr. Apgar was a great pioneer for women in medicine, and her development of the Apgar score is just one of her many landmark contributions to medicine. Although she was an anesthesiologist, she was very concerned about the status of newborn infants immediately after delivery. Her score, which was designed to evaluate both the immediate and long-term well-being of a neonate, has been reassessed periodically and still appears to be as valid today as when it was first introduced.


The Apgar score is determined at 1 and 5 minutes of life and consists of the measures listed in Table 1-1. These measures are scored 0, 1, or 2, then totaled.




TABLE 1-1


THE APGAR SCORE


[image: image]





It is rare for an infant to have an Apgar score of 10 (the highest possible score) in the absence of oxygen administration because the exposure of most newborn infants to the environmental temperature of the delivery room will cause some acrocyanosis of the hands and feet, reducing the potential score to 9. An Apgar score above 7 is considered good, one between 4 and 7 demands close observation, and one that is 3 or lower usually requires some intervention. Even with the changes that have occurred in modern medicine, the Apgar score has retained its value. ∗




5a. How should the Apgar change in the immediate postnatal period?





One of the other important aspects of the Apgar score is the change between 1 and 5 minutes of life. For vigorous term infants the Apgar score does not change significantly between 1 and 5 minutes of life. Changes in the Apgar score, however, are useful for assessing the response to resuscitation. For example, a newborn infant who has a 1-minute Apgar score of 3 and a 5-minute score of 8 has probably had some terminal difficulty at the time of delivery that has been quickly surmounted. On the other hand, the neonate with Apgar scores of 3 and 4 at 1 and 5 minutes is not responding well and may need further intervention. When an infant’s 5-minute score is 5 or lower, it has become customary to continue to provide Apgar scores every 5 minutes up to 20 minutes of life or until the score is above 7. Slow improvement in an Apgar score may be associated with some element of hypoxia or ischemia during the delivery, but there are many other reasons for low Apgar scores. A low Apgar score at 1 or 5 minutes has a poor positive predictive accuracy for later disabilities.




6. What should be done to prepare for the delivery of a term infant?





When called to the delivery of a term infant, the clinician should first make sure that all possible tools that might be needed for resuscitation and maintenance of a thermal neutral environment are ready. Although the great majority of term infants in an uncomplicated pregnancy do not require any intervention, it is important to be prepared for any possibility. In addition, a number of other routine items are necessary. On arrival in the delivery room the following items should be checked:




[image: image] The radiant warmer should be turned on, and a temperature probe that can be attached to the skin should be available.


[image: image] Several dry towels and blankets should be heated under the radiant warmer for the infant.


[image: image] A resuscitation bag or a T-piece device should be available with masks of several sizes. If the gestational age of the infant is known, the most appropriate mask size can be chosen (typically a size 1 for term infants).


[image: image] An oxygen source should be available. In most instances resuscitation with 21% oxygen can be used initially if respiratory intervention is required.


[image: image] A laryngoscope and endotracheal (ET) tubes should be available. For the term infant, a 0 or 1 laryngoscope blade is appropriate, and a 3.5 FR ET tube should be used. Note: Although it may be easier to insert a smaller ET tube, this approach ignores the fact that work of breathing will be dramatically increased with a tube that is too small for the size of the infant.


[image: image] Umbilical catheters, size 3.5 and 5 FR, should be available along with D10W fluid and lactated Ringer’s solution. Feeding tubes should also be available for insertion into the stomach to drain the contents or air.


[image: image] A pulse oximeter should be available. In term infants needing resuscitation, the pulse oximeter provides valuable information (heart rate and oxygen saturation levels) regarding whether the interventions are succeeding.


[image: image] A medication box should be present with all medications that might be necessary for resuscitation of a neonate. Although the use of medications such as bicarbonate and calcium have fallen out of favor, there are unique situations in which these solutions may be needed as well as pressor drugs, such as epinephrine, Prostaglandin E1 for ductal dilation, and narcotic antagonists such as naloxone. Rarely are any other medications required in the delivery room.


[image: image] Suction for the removal of meconium and the emptying of stomach contents must be present.


[image: image] An umbilical cord clamp and scissors should be on hand.


[image: image] Erythromycin eye ointment should be present for prevention of gonococcal ophthalmia.


[image: image] Vitamin K1 for the prevention of vitamin K–dependent hemorrhagic disease of the newborn should be on hand.










7. Why is temperature control of the delivery room so important for a term infant?





Immediately before delivery the fetus is bathed in amniotic fluid and maintained at a temperature identical to that of the mother. Within seconds after birth, however, the neonate is exposed to a temperature drop of approximately 10° C. The fluid bathing the skin starts to evaporate, further depressing body temperature. Exposure to cold stress initiates a metabolic response in which brown fat lining the vertebrae, the kidneys, and the adrenal gland is consumed. Metabolism of brown fat raises body temperature (the neonate does not have a developed shivering mechanism to accomplish an increase in body heat) but also leads to increased acid in the blood. Cooling may also increase pulmonary vascular resistance, resulting in hypoxemia and respiratory distress.


Similarly, excessive heat administration may produce the same kind of changes. Delivery room heat usually comes from keeping a baby under the radiant warmer for a period of time without a temperature probe. In such cases the warmer will continue to emanate heat because it is not being servo controlled to the skin. The increased metabolic rate from the heat exposure can also cause the infant to become tachypneic. In infants with perinatal depression and possible hypoxic ischemic encephalopathy, hyperthermia should be prevented because it may increase the risk of neurodevelopmental disability.


The thermal neutral environment is usually in the range of 36° to 37.5° C skin temperature. Both term and preterm infants suffer similarly when under environmental stress, but the large surface to body mass ratio of the premature infant exaggerates the adverse consequences ( Fig. 1-1).




[image: image]


Figure 1-1 McCall EM, Alderdice F, Halliday HL, et al. Interventions to prevent hypothermia at birth in preterm and/or low birthweight infants. Cochrane Database Syst Rev 2010 Mar 17;3:CD004210.







8. What should the first step be after the delivery of a term infant, once the baby is handed to the clinician?





Assuming that the obstetrician has clamped the baby’s umbilical cord and the baby appears to be vigorous (i.e., the baby is crying, breathing, centrally pink), the infant should be brought immediately to the radiant warmer and dried thoroughly. A quick weight should be obtained once the baby is dry. All wet blankets and towels should be discarded and the infant clothed in a warmed diaper and dry top. A knit cap should be added to prevent loss of heat from the scalp.




9. Why is eye prophylaxis important?





Historically, one of the most important issues with regard to newborn infants was the possibility of developing gonococcal ophthalmia as a result of passing through the birth canal of a mother infected with Neisseria gonorrheae. Gonococcal ophthalmia can produce a severe purulent conjunctivitis that may result in permanent loss of vision and generalized neonatal sepsis. The eye discharge resulting from this infection typically begins during the first 5 days of life.


Eye prophylaxis previously consisted of treatment with silver nitrate drops to the eyes. However, silver nitrate itself causes a significant, though temporary, chemical conjunctivitis. In the past decade it has been replaced by the administration of antibiotic ointment, such as 1% tetracycline or 0.5% erythromycin in single-use ampules.




10. What are other causes of neonatal conjunctivitis?





Neonatal conjunctivitis may be produced by a variety of infectious agents in addition to N. gonorrheae. Chlamydia trachomatis is now the most common form of neonatal conjunctivitis, occurring in approximately 0.5% to 2.5% of all term births in the United States. This infection typically appears between 3 days and 6 weeks of life with an eye discharge, which is occasionally accompanied by pneumonia (10% to 20% of patients). The agents used to prevent N. gonorrheae infection do not prevent chlamydial conjunctivitis.


Other infectious agents capable of causing an eye infection in the newborn infant include Staphylococcus, Group A and B Streptococcus, Pneumococcus, Pseudomonas aeruginosa, and herpes simplex virus. ∗




11. Is footprinting for identification purposes necessary in the delivery room?





The use of footprints has been a tradition in hospitals for decades and is mandated in most states. Although the value of footprinting is debatable and the manner in which footprints are obtained is often haphazard, footprints occasionally prove valuable if the identity of the infant in the hospital is in question. Footprinting ideally should be done as soon as possible after delivery, but it can be deferred if the infant develops signs of disease that require intervention or if immediate maternal contact is desired. Footprints should be obtained before the child leaves the delivery room area. The long-term value of footprints is essentially negligible beyond the immediate neonatal period. More sophisticated methods to identify infants using DNA are coming into use.




12. How long does it take for a baby to reach 95% oxygen saturation?





Studies from a number of investigators in recent years have contradicted the traditional concept that babies become well saturated within a few breaths after birth. In fact, the transition usually requires between 10 and 12 minutes, or longer occasionally, before a term infant’s saturation reaches approximately 93% to 95% ( Fig. 1-2).




[image: image]


Figure 1-2 3rd, 10th, 25th, 50th, 75th, 90th, and 97th SpO2 percentiles for all infants with no medical intervention after birth.







13. Why is oxygen saturation screening performed before hospital discharge?





For many years babies with congenital heart disease arrived in the delivery room with no prenatal diagnosis. Such infants commonly presented with severe cyanosis and respiratory distress, often beginning within minutes of birth. With the introduction of antenatal ultrasound screening during the early 1980s, the number of babies who were born undiagnosed dropped dramatically. It was evident, however, that some critical cardiac diagnoses could be overlooked on ultrasound examination and not manifest until some time later (even after hospital discharge of the infant), placing the baby at some jeopardy. Ductal-dependent lesions, in which the systemic circulation is oxygenated through blood flowing through a patent ductus arteriosus, may result in sudden cardiovascular collapse in affected infants as the ductus closes, with a risk of death. Lesions that can provoke this sudden deterioration include coarctation of the aorta, hypoplastic left heart syndrome, aortic stenosis, and transposition of the great vessels.


Oxygen saturation screening, in which oxygen saturation is less than 95% on day 2 of life, has been demonstrated to identify many of the infants who are not diagnosed during physical examination. Because of the apparent value of this screening, in 2011 the Secretary of Health and Human Services, Kathleen Sebelius, recommended the use of oxygen saturation screening in newborn infants before hospital discharge. ∗†




14. Is there any downside to oxygen saturation screening?





A number of infants will not consistently demonstrate saturation levels at 95% or above in the 2 days before discharge from the nursery for a variety of reasons, most of which are not reflective of congenital heart disease. Preliminary data collected by Pediatrix Medical Group suggest that approximately 0.5% of all infants will fail initial screening. According to some observations, infants born at higher altitudes (>4000 feet) appear to have a false-positive rate of nearly 50% during initial screening. All infants who screen positive should be followed up with the currently recommended cardiac echocardiogram. This requirement presents substantial difficulties for many nurseries. In addition, many of the community hospitals around the country that offer maternity services do not have ready access to a cardiologist who can perform this study. It may become necessary to modify the screening procedure in the near future to prevent a prohibitive increase in the cost of care. ∗




15. When should a healthy neonate first be fed?





The introduction of feedings has undergone significant changes during the past several decades. During the mid-1900s, it was thought that early feeding was not a good idea, and many neonates were not placed at the breast or approached with a bottle for 8 to 12 hours after birth. The sudden removal of a continuous source of nutrients from the placenta (especially glucose) during this time placed some neonates at risk for hypoglycemia. In fact, the definition of hypoglycemia has itself changed in recent years as the long-term outcome of hypoglycemic infants has become more of a concern. Few physicians would now consider a blood glucose level below 40 mg/dL acceptable for a term neonate, whereas it was not uncommon to see infants’ blood glucose levels at 30 to 40 mg/dL several decades ago in the early hours after delivery. To promote successful breastfeeding, the AAP and the WHO have recommended that breastfeeding be initiated within the first hour after birth.


With the increased enthusiasm for breastfeeding of newborn infants, babies are often placed at the mother’s breast within minutes of delivery. Although mother’s milk is scanty at this time and it takes approximately 2 to 3 days for full milk flow to appear, the provision of the high fatty content of colostrum (the earliest milk that is secreted from the breast), together with the immunoprotective characteristics (e.g., white blood cells, antibodies) of colostrum, appears to be very advantageous for newborns and greatly reduces the incidence of hypoglycemia. ∗




16. What are the contraindications to breastfeeding?





Although breastfeeding is clearly best, it is not always possible. Infants with galactosemia should not nurse; instead, they must be fed a lactose-free formula. In the United States mothers with human immundeficiency virus (HIV) should also not nurse or provide expressed milk because they may pass on the virus to the infant. Mothers with active untreated tuberculosis or active herpes simplex lesions on the breast should also not breastfeed, but they may use expressed milk because these organisms are not transmitted through the milk. Mothers who require antimetabolites or chemotherapy should not breastfeed as long as they are receiving those medications. Radioactive materials acquired during the performance of a medical study are temporary contraindications to nursing. Whereas most drugs are secreted into breast milk, they rarely form an absolute contraindication to nursing. Drug effects, however, should be carefully checked using a reliable resource to ensure that the infant is not unnecessarily exposed to a potentially hazardous medication. ∗†‡




17. What are the immunologic differences between breast milk and formula?





Manufacturers of formula have long established that infants grow quite satisfactorily on any of the commercially available infant formulas. Nevertheless, it is evident that breast milk and formula are different in terms of their appearance and their composition. The most striking difference is the immunoprotective aspect of breast milk, which contains white cells and antibodies that appear to be quite valuable in preventing neonatal infections of a variety of types, especially in the respiratory system and the gastrointestinal tract. ∗




18. What nutritional differences exist between breast milk and formula?





It is difficult to state these differences precisely because breast milk is not a fixed entity. A mother’s milk is said to “mature” over the course of the first weeks of an infant’s life, with the composition changing to some degree during that period. Furthermore, breast milk changes even during the course of a single feeding between what is referred to as the foremilk (the early part of a feeding) and the hindmilk (the later part of a feeding). The gradual and progressive transition to hindmilk during a feed results in a higher fatty content, which aids in allowing the infant to feel satiated and initiates the termination of feeding. Over the first weeks of an infant’s life, breast milk caloric density usually drops from approximately 20 to 25 calories per ounce on average to approximately 15 to 17 calories per ounce. In addition, levels of sodium and calcium decline.


Variations in the composition of breast milk among individual mothers can be quite dramatic. Some women will have relatively modest fat content in their milk, resulting in a caloric content as low as 9 to 10 calories per ounce. In contrast, other mothers produce rich, creamy breast milk, with a high fat content and a caloric density that may reach 30 calories per ounce. ∗




19. What is meant by bioavailability of nutrients?





The concept of bioavailability, or the capacity to extract nutrients from food sources, is an important one. Because the composition of breast milk and that of formula differ, it is essential that the food substances, minerals, and vitamins in formula are accessible so that they can be utilized by the neonate. It has been shown that some important minerals (e.g., iron [Fe]) are not as bioavailable in formula as they are in breast milk. Term infants fed only breast milk beyond 6 months will rarely show evidence of iron deficiency anemia, even though the iron content of breast milk is lower than that of iron-fortified formula (0.3 mg/L versus approximately 12 mg/L).


Similarly, protein in breast milk is more bioavailable than protein in formula, and the concentration of protein in formula is correspondingly higher than the amount of protein in breast milk (formula contains approximately 2 to 2.1 g protein/100 kcal versus 1.5 g protein/100 kcal of breast milk). Similar differences between formula and breast milk exist for other vitamins and minerals, as well, to overcome the reduced bioavailability in formula.




20. What type of protein is in breast milk?





Breast milk is composed of approximately 60% whey (lactalbumin) protein and 40% casein. Formula is generally 80% casein and 20% lactalbumin.




21. How do you know if a mother is producing an adequate volume of breast milk?





When a mother first gets her milk supply, her breasts will feel significantly engorged, usually beginning on the second day after delivery. Placing the infant to the breast will allow the expression of the let-down reflex at this time. This response results in the formation of milk droplets on the nipple opposite from the the breast at which the baby is nursing. When this response occurs, the milk supply is usually considered adequate.




22. How much time should an infant spend at the breast?





Although most term neonates take to nursing right away, some are a bit slower to master the technique. In addition, the nipple needs to be toughened gradually so that the mother does not experience any discomfort while nursing. Therefore the duration of nursing should be limited to 5 minutes at one breast before the infant nurses from the other breast. Many babies will initially need some encouragement to keep nursing because they fall asleep early in the feeding. A little bit of stimulation, such as gently rubbing the shoulders or face, or repositioning the infant will usually be adequate to prompt the baby to resume nursing. Because newborns are “demand” feeders, feeding intervals are often irregular. Ideally, in the first few days a newborn should have between 8 and 12 feedings per day. Once the milk supply is well established, the infant usually will gain interest in feeding. As that occurs, the time spent on each breast can be progressively increased, although a maximum of approximately 10 minutes is generally a good idea during the first 2 weeks of nursing. After that time, mother and infant usually develop a comfortable pattern that no longer calls for watching the clock.




23. A 3-week-old baby who is nursing falls asleep after approximately 10 minutes at the breast. Has this baby nursed long enough?





Once a mother has established a solid breast milk supply, an infant will meet the bulk of its nutritional and fluid needs (>90%) within 10 minutes of nursing. It is important, however, that a mother empty her breasts regularly on both sides to reduce the risk of cracking of the nipples and mastitis. If the infant nurses on one side and then falls asleep, the mother should try to awaken the baby and place the baby on the other breast for some time, although the added nutrition will be modest.




24. What should a mother do if she cannot get the baby to nurse as long as she wishes?





In general, neonates regulate their intake needs quite well, and if the baby cannot be aroused with gentle stimulation, he or she is probably satiated. For comfort, however, the mother might elect to use a breast pump to express some milk from the side that has not been nursed. That milk can be saved and refrigerated in a clean bottle, allowing the father to get up in the middle of the night and share in the feeding responsibilities.




25. Is breast milk really enough for a 3-month-old infant?





There is little question that breast milk suffices for the overwhelming majority of infants. Nearly all infants will grow and gain weight well at 3 months of age even when fed milk from a mother who produces very low-fat, watery breast milk. Solid foods and cereals need not be introduced into the infant’s diet until a minimum of 4 to 6 months of age.




26. “I enjoy nursing my baby, but she wakes up for feeding every 1½ to 2 hours. I am getting exhausted. What do I do?”





Many neonates, both from a nutritional and a comfort perspective, derive great pleasure from nursing. As a result, they often become avid feeders and want to nurse around the clock. This behavior may be especially true for infants whose mothers have breast milk with lower fat content because these babies need to nurse more often to feel satiated. For those mothers, however, the joy of nursing soon gives way to chronic fatigue caused by awakening throughout the night to nurse.


During the daytime the interval between feedings should be lengthened progressively by simply distracting the infant. Talking to the baby, allowing the baby to watch the mother working around the house, reading simple stories to the baby, and so forth will often buy an additional hour or so between feedings. This timing change will usually form a new behavioral pattern that is less taxing for the mother. Expressing breast milk so that the father can participate in feeding is an ideal and obvious means of reducing the constant demands placed on the mother. The pediatrician should monitor the baby’s weight to ensure that the increased intervals between feedings do not adversely affect the infant. They rarely do.




27. “What can I do about that ugly dried umbilical cord?”





The umbilical cord usually takes approximately 10 to 14 days to separate and fall off. Infants whose cords remain on longer may, in rare cases, have an immune deficiency that interferes with and delays this process. Until it falls off, the umbilical cord should simply be kept clean. In the past parents were told to clean the cord with alcohol frequently, but some evidence suggests that this may actually delay cord separation and offers no real advantage. Therefore the cord should be gently cleaned with warm water once or twice a day. Diapers should be folded down below the cord level so that the rough cord edges do not irritate or scrape the periumbilical area. If the cord becomes contaminated with urine or stool, it should be washed carefully with warm water and then dried well. Parents should avoid the tendency to pull the cord off, even when it appears to be hanging by a thin thread because doing so may result in omphalitis. ∗




28. What causes an umbilicus to continue to ooze, even after the cord has fallen off?





In the majority of cases, continued oozing from an umbilical cord is caused by an umbilical granuloma ( Fig. 1-3).




[image: image]


Figure 1-3 Umbilical granuloma.





The granuloma represents a cord remnant but does not appear to be associated with any known disease states. It is pinkish-white and secretes a thin, watery mucous discharge. It is easily treated by application of silver nitrate to the granuloma. It is important to avoid the surrounding umbilical area when applying the silver nitrate.


Caution should be exercised when examining the umbilicus to ensure that no other conditions exist that may affect the infant’s well-being. A patent urachus—a connection between the umbilicus and the bladder—may secrete urine in the area. An omphalomesenteric sinus—a connection between the umbilicus and the bowel—may secrete stool though the umbilicus. Some infants may also have a small omphalocele in the area, and this should not be cauterized. All these lesions require surgical intervention.




29. What is omphalitis?





Omphalitis is cellulitis of the umbilicus or periumbilical area. It is marked by a red, indurated area around the umbilicus; fever; irritability; and a generally ill-appearing neonate. It typically appears during the latter part of the first or second week of life, just before cord separation. In addition to generalized sepsis, the greatest risk to the infant is spread to the abdominal fascial plane or penetration into the connecting vascular system (causing portal vein thrombosis). Omphalitis can be life-threatening and is usually caused by gram-positive organisms, especially Staphylococcus aureus.∗







30. What is the difference between omphalitis and funisitis?





As previously noted, omphalitis is a cellulitis of the periumbilical area that begins after birth. Funisitis is an infection of the umbilical cord tissue itself that typically begins in utero and is often associated with chorioamnionitis. Both the umbilical vessels and Wharton jelly of the cord may be involved in funisitis.




31. Should babies be circumcised?





Circumcision refers to the removal of the foreskin of the penis. The most recent recommendations of the AAP state that “the preventive health benefits of elective circumcision of newborn males outweigh the risks of this procedure. Benefits include significant reductions in the risk of urinary tract infection in the first year of life and, subsequently, in the heterosexual risk of HIV and other sexually transmitted infections. Although health benefits are not great enough to recommend routine circumcision for all newborn males, the benefits of circumcision are sufficient to justify access to this procedure for families choosing it and to warrant third-party payment for circumcision of newborn males.” (Guidelines for Perinatal Care, 7th Edition, 2012, American Academy of Pediatrics, and the American College of Obstetrics and Gynecology, p.  286). Ritual circumcision is part of a number of religions, and cultural differences should be respected. ∗




32. Why does a 3-day-old infant have vaginal bleeding?





All infants are exposed to the mother’s circulating hormones in utero, especially progesterone. In female infants the withdrawal of those hormones from the infant’s circulation leads to a shedding of the immature uterine lining and a form of temporary menses, which, although often frightening to the parents, is completely benign.


A related phenomenon, referred to as “witch’s milk,” may also occur. This is a milky discharge from the infant’s nipples during the first days of life, again related to high levels of circulating hormones transferred from the mother’s circulation.




33. How often should a term infant void?





If you practice pediatric medicine for any length of time, you have received a call from a nurse informing you that a baby has not voided for ____ hours (the number of hours varies). The problem with voiding in the neonatal period is that it is a complex phenomenon that depends on fluid volume at the time of birth and a variety of other factors, many of which are not easily measurable. Furthermore, it is not uncommon for an infant to void in the delivery room without anyone noticing. As a result, many newborn infants will not void during the first 24 hours of life. If a baby goes beyond 24 hours without voiding, however, it is reasonable to determine why the infant is failing to pass urine. As a first step, the clinician should attempt to palpate the bladder. If the bladder is obstructed (the posterior urethral valves in a male infant is the most common site), the bladder will be easily felt and sometimes observed as a bulge above the symphysis pubis. If there is a concern about a urinary tract anomaly or renal failure, laboratory studies (blood urea nitrogen, creatinine, and electrolyte concentrations) and an ultrasound of the urinary tract should be obtained. The management of neonates with suspected renal failure is complex and should always include consultation with a pediatric nephrologist and, when appropriate, a urologist.




34. What is a normal stool pattern for a term infant?





There is essentially no such thing as a “normal” stool pattern in healthy term neonates. As with voiding, many infants will not pass an initial stool for a day or more.




34a. What are the characteristics of the neonatal stool?





The first several bowel movements consist of a tenacious black, tarry substance called meconium. Meconium comprises swallowed amniotic fluid, desquamated intestinal cells, and digestive enzymes. After the first few passages of meconium, the stool begins to change, as does the nature of the bowel movements, depending on the diet of the infant. The breastfed infant often has stools that become golden yellow, then yellow-green. They are fairly soft and occasionally become watery. These stools generally have little odor. In contrast, the formula-fed infant will have more solidly formed stools that are significantly harder and more odorous.




34b. How often do well term infants pass stool?





Breastfed infants may pass stool up to eight times daily with each feeding and be perfectly well. The formula-fed infant generally passes stool only once or twice a day, although they may do so more frequently on occasion.




35. Is there any alternative to disposable diapers for an environmentally conscious family?





Few products represent as much of a dilemma as disposable diapers. How mankind managed to survive without them for millions of years is difficult to imagine. Many parents today would never think of going out of the house without them. However, the plastics used in their manufacture are not biodegradable and are considered harmful to the environment. Cloth diapers are an acceptable alternative to disposable diapers and are available through diaper services in most communities. The cost is often less or comparable to that of disposable diapers. For the environmentally conscious family, the cloth diaper is preferable to the constant use of disposables.




36. Why do babies need to be tested immediately after birth for certain metabolic and genetic diseases?





Neonatal metabolic screening represents one of the most important changes in the care of the newborn infant during the past several decades. Starting with the initial metabolic defect of phenylketonuria (PKU), an increasing number of abnormalities can now be detected shortly after birth. During the 1950s it was recognized that infants with PKU could be treated effectively with dietary restriction that resulted in a normal outcome if the disease could be picked up early in life. Guthrie then developed a bacterial inhibition test (the Guthrie assay) for the detection of PKU. Beginning in 1961 states began to adopt newborn screening for PKU, which was soon followed by tests to detect congenital hypothyroidism. Additional tests were added by many states in their screening programs until the implementation of tandem mass screening technology during the past decade replaced most of these individual tests with a single test performed on a dried blood spot on filter paper. All 50 states now mandate screening for certain genetic and metabolic diseases.




37. “Why can’t my baby go home from the hospital?”





There are three primary goals that otherwise healthy infants must meet to be discharged from the hospital after birth: (1) the ability to feed adequately; (2) the ability to maintain body temperature in a room air temperature environment; and (3) absence of any cardiorespiratory abnormality that may place an infant at risk. The infant must also have passed stool and voided. Although the preceding goals are relatively easy for the term infant to meet, a variety of common issues may delay discharge. These include hyperbilirubinemia, hypoglycemia, suspected septicemia, infant apnea, anemia, and signs of substance withdrawal. Because many of these topics are discussed in depth elsewhere in this book, they will not be presented in detail here. Although parents whose infants cannot be discharged at 48 hours are often greatly distressed, a clear and sympathetic explanation of the reasons this is necessary usually alleviates their concerns. Providing a comfortable place for the mother to visit during the delayed discharge should also be a high priority of care.




38. “My baby’s feet turn in; what should I do? Will my baby be pigeon-toed?”





The typical in utero position of a fetus is with the head placed towards the cervix and the legs positioned towards the fundus. Most commonly, the legs are flexed and crossed most of the time, with the tibia overlying one another. The feet may also tuck into the creases created by the leg flexion, and this position, depending on the site of placental implantation, may place some pressure on the tibia as the fetus matures. It is often interesting to try to flex the newborn’s legs into the “position of comfort,” or the position in which the neonate spent most of its time before birth. As a result, the tibia often turns in slightly, which is referred to as tibial torsion. This toeing-in from the tibial torsion usually disappears soon after the child starts to walk, and very few children are left pigeon-toed. As the feet can be brought to a neutral midline position, no intervention is usually necessary.




39. How much weight should an infant gain in the weeks after hospital discharge?





After an initial period of weight loss, primarily caused by the loss of the excess extracellular fluid that is present at birth, the infant will begin to gain weight toward the middle to end of the first week of life and should attain birth weight no later than 2 weeks after delivery. Weight gain usually approximates intrauterine weight gain and averages about 1 ounce (30 grams) per day. Weight gain begins to slow down at approximately 5 to 6 weeks of age. A commonly cited rule of thumb is that an infant’s birth weight should double at 4 to 5 months of life and triple at approximately 1 year of age. However, the variability among completely normal children can be significant.




40. Why do breastfed babies require vitamin D supplementation?





Although breast milk is the best nutritive substance for infants, studies have demonstrated a high incidence of deficient vitamin D levels in breastfed infants. Breast milk can be low in vitamin D as a result of a lack of maternal sun exposure (particularly in the winter and in northern latitudes), increased use of sunscreen, and dress habits that prevent skin exposure. The AAP recommends that any breastfeeding infant be given 400 IU of vitamin D daily beginning within a few days of life. In breastfed infants who are receiving supplemental formula, vitamin D supplementation should still be provided unless the infant is consuming 1 liter of formula per day (the amount needed to provide 400 IU). ∗




41. Should pacifier use be discouraged for breastfeeding infants?





Pacifier use has previously been discouraged in breastfed infants because studies have demonstrated an association with less successful breastfeeding. However, pacifier use has also been shown to be associated with a reduction in the incidence of sudden infant death syndrome (SIDS). Thus it is now recommended that all formula-fed infants be given a pacifier at nap or at bedtime. For breastfeeding infants the use of a pacifier is also recommended at bedtime, but its use should not begin until breastfeeding has been well-established, which is typically 3 to 4 weeks after birth. ∗†
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Chapter 2


Fetal Growth and Development




Karin M. Fuchs, MD










1. What screening is available for fetal growth assessment?





Fetal growth assessments can be made clinically by assessing the fundal height; clinical assessment of fetal weight can be made by performing Leopold maneuvers ( Fig. 2-1).




[image: image]


Figure 2-1 Fetal gestational age as determined by fundal height.





Fundal height is measured from the upper edge of the symphysis pubis to the top of the uterine fundus. Between 20 and 34 weeks of gestation, fundal height measurements (in centimeters) approximate the gestational age (in weeks). A discrepancy between measured and expected fundal height measurements of 3 centimeters or more is suggestive of fetal growth restriction.


Leopold maneuvers involve the palpation of the fetus through the maternal abdomen. Advantages of Leopold maneuvers include the fact that the procedure is relatively easy to perform and does not incur the expense of ultrasound; disadvantages include a low sensitivity for macrosomia. In general, clinical estimates of fetal weight are more likely to underestimate the weight of macrosomic infants than to overestimate the weight.







2. How is ultrasound used to assess fetal growth?





Ultrasound is generally used to evaluate possible fetal growth abnormalities. Biometric measurements used to assess fetal growth are as follows:




[image: image] Biparietal diameter (BPD)


[image: image] Head circumference (HC)


[image: image] Abdominal circumference (AC)


[image: image] Femur length (FL)





When a single sonographic measurement is used, the BPD or FL is generally the most reliable indicator of fetal age, whereas the AC is the most sensitive indicator of fetal growth.


When fetal growth is estimated, several individual biometric parameters are commonly entered into a standard formula to calculate a composite weight. Because two-dimensional estimates of fetal weight do not account for variation in fetal body composition and because of the margin of error inherent in sonographic measurement of fetal biometries, sonographic assessments of fetal weight are associated with a significant (~10% to 20%) margin of error. ∗†







3. What is the difference between macrosomia and large for gestational age?





Macrosomia is a term used to describe excessive fetal growth. No threshold weight has been universally accepted, but common definitions include a birth weight above 4000 or 4500 grams. In contrast to macrosomia, which is determined solely by birth weight, the term large for gestational age is used to describe any fetus with an estimated weight above the 90th percentile for a given gestational age. ∗







4. Is there a difference between growth retardation and growth restriction? Define fetal growth restriction.





Because of the pejorative nature of the term retardation, the term restriction has been substituted. Intrauterine growth restriction (IUGR) is a deviation in the rate of growth of a fetus that is less than its genetically predetermined growth potential. Prenatally, intrauterine growth restriction is often defined as an estimated fetal weight that is less than the 10th percentile for a given gestational age.




[image: image] Symmetric IUGR is characterized by equal reduction in head, abdominal, and skeletal dimensions. It is indicative of an insult during the period of most active cell division, as seen in chromosomal or congenital abnormalities.


[image: image] Asymmetric IUGR is distinguished by a reduction in abdominal circumference but sparing of head and skeletal growth. It most likely represents an insult during cell growth caused by extrinsic factors such as uteroplacental insufficiency or maternal vascular disease. ∗










5. How do you differentiate a growth-restricted infant from a small-for-gestational-age (SGA) infant and a low-birth-weight (LBW) infant?





Both IUGR and SGA refer to fetal growth potential. In contrast to IUGR, which is diagnosed using estimated fetal weights, SGA refers to an infant whose birthweight is below a preset weight cutoff, typically the 10th percentile for gestational age, when compared with reference population norms.


The LBW classification refers to any infant who weighs less than 2500 grams at birth, independent of gestational age. This category includes term (≥37 weeks' gestation) SGA infants as well as premature infants who may be SGA or of appropriate size relative to their gestational age.







6. Name the major risk factors for fetal growth restriction.





Factors that affect fetal growth are typically categorized as fetal, placental, or maternal in origin and are summarized in Table 2-1. Common examples include the following:




TABLE 2-1


RISK FACTORS FOR INTRAUTERINE GROWTH RESTRICTION






	MATERNAL

	PLACENTAL

	FETAL






	Poor or inadequate nutritional intake

	Mosaicism

	Chromosomal abnormalities






	Medical disease

	Abnormal implantation

	Trisomy 13, 18, and 21






	Preeclampsia

	Previa

	Turner syndrome






	Chronic hypertension

	Accreta

	Genetic syndromes






	Collagen vascular disease

	Abnormal morphology

	Russell–Silver






	Diabetes mellitus with vascular disease

	Small size

	Cornelia de Lange






	Thrombophilia (congenital or acquired)

	Bilobed, battledore, or circumvallate

	Congenital malformations






	Asthma

	Velamentous cord insertion

	Anencephaly






	Cyanotic heart disease

	Lesions

	Congenital heart defect






	Genetic disorder

	Chorioangiomata

	Congenital diaphragmatic hernia






	Environment

	Abruptio placentae

	Gastroschisis






	High altitude

	Infarction

	Omphalocele






	Emotional or physical stress

	Secondary to maternal chronic disease

	Renal abnormalities






	Medications and drugs

	Chronic abruption

	Multiple malformations






	Warfarin

	Infection

	Multiple gestation






	Anticonvulsants

	Chorionitis

	Twin-twin transfusion syndrome






	Retin-A

	Chorioamnionitis

	Infection






	Cigarette smoking

	Funisitis

	TORCH infections: Toxoplasmosis, other (syphilis and other viruses), rubella, cytomegalovirus, and herpes simplex virus






	Alcohol

	 

	 






	Cocaine

	 

	 






	Heroin

	 

	 






	Prior obstetric complications

	 

	 






	Spontaneous abortion

	 

	 






	Stillbirth

	 

	 






	Intrauterine growth restriction, low birth weight, or premature offspring

	 

	 












[image: image] Prior maternal history of fetal growth restriction


[image: image] Maternal history of immunologic or collagen vascular disease


[image: image] Maternal TORCH infection: Toxoplasmosis, Other (syphilis and other viruses), Rubella, Cytomegalovirus, and Herpes simplex virus


[image: image] Maternal hypertension or preeclampsia


[image: image] Genetic abnormalities in the fetus, including some aneuploidies and genetic syndromes


[image: image] Teratogens: cigarette smoke, Retin-A, warfarin, alcohol


[image: image] Maternal pregestational diabetes


[image: image] Placental insufficiency


[image: image] Placental infarction


[image: image] Idiopathic factors ∗










7. What is the initial work-up when fetal growth restriction is suspected?




[image: image] Fetal Doppler studies to screen for placental insufficiency as an etiology


[image: image] Assessment of fetal aneuploidy risk and consideration of fetal karyotyping


[image: image] Maternal serology (i.e., TORCH studies) for evidence of recent seroconversion, consideration of amniotic fluid viral DNA testing


[image: image] Evaluation for preeclampsia ∗













8. What role does Doppler ultrasonography have in the management of a growth-restricted fetus?





In pregnancies at risk for IUGR, Doppler analysis is used to evaluate placental resistance and fetal status and may improve fetal and neonatal outcomes. Normal umbilical arterial Doppler flow is reassuring and rarely associated with significant morbidity. Absence of end-diastolic flow in the umbilical artery is indicative of significant placental resistance; reversal of flow is suggestive of worsening fetal status and impending demise. Abnormalities in venous circulation (e.g., ductus venosus a-wave reversal) represent worsening circulatory compromise and may reflect a greater risk of fetal death than abnormalities in the arterial circulation. ∗†‡§







9. Describe the “brain-sparing effect.”





The brain-sparing effect observed in asymmetric IUGR refers to the fetal adaptive response to chronic hypoxia, in which the fetus preferentially redistributes its blood flow to the brain, myocardium, and adrenal glands. A decreased middle cerebral artery pulsatility index may provide direct evidence of brain sparing.







10. How should one follow up a fetus at risk for growth restriction?





Once IUGR is suspected, fetal well-being should be closely monitored with serial antenatal testing (biophysical profile ± non-stress test; Doppler studies); the frequency of testing will be influenced by the gestational age as well as the maternal and the fetal condition. The timing of delivery is based on fetal maturity, signs of fetal distress, or worsening maternal disease. ∗†‡§







11. What are the delivery implications for a growth-restricted fetus?





The timing of delivery is determined by the gestational age and clinical status of the fetus. For an IUGR fetus at term or near term, delivery is indicated if fetal lung maturity has been documented, there has been minimal fetal growth observed over serial ultrasounds, significant fetal compromise is evident on testing or Doppler study, or maternal status is worsening (e.g., hypertension). The IUGR fetus is at increased risk of metabolic acidosis and hypoxia, which may be apparent in the fetal heart tracing; continuous monitoring is indicated in labor. ∗†‡







12. What is the ponderal index (PI)?





The PI is a widely used measurement of the infant's relative thinness or fatness independent of race, gender, and gestational age. It is calculated from the following formula: (weight × 100)/ length3 with weight in grams and length in centimeters. Normal PI values range between 2.32 and 2.85. The PI is normal in symmetric IUGR, low in asymmetric IUGR, and high in the macrosomic fetus.







13. List the primary short-term and long-term morbidities observed in growth-restricted infants.





An IUGR infant is initially at risk for perinatal asphyxia, intraventricular hemorrhage, meconium aspiration, respiratory distress syndrome, impaired thermoregulation, fasting and alimented hypoglycemia, hypocalcemia, hyperviscosity–polycythemia syndrome, immunodeficiency, and necrotizing enterocolitis. The potential long-term complications are cerebral palsy, behavioral and learning problems, and altered postnatal growth. ∗







14. Describe the “fetal origins hypothesis” of adult disease (Barker hypothesis).





David Barker and colleagues postulated that impaired fetal growth may be a key determinant of later development of adult diseases such as obesity, insulin resistance, type 2 diabetes mellitus, and cardiovascular disease. Poor fetal nutrition results in developmental adaptations that permanently alter subsequent postnatal physiology and thereby “program” an infant's future predisposition to disease.







15. How does postmaturity differ from dysmaturity?





Postmaturity refers to an infant born of a post-term pregnancy, defined as a pregnancy beyond 42 weeks of gestation. Dysmaturity may occur in term or preterm infants and describes an infant who exhibits characteristics of placental insufficiency, such as loss of subcutaneous fat and muscle mass or meconium staining of the amniotic fluid, skin, and nails.







16. When in gestation do the five senses develop in the fetus?




[image: image] Touch: Between 8 and 15 weeks of gestation, the fetal somatosensory system develops in a cephalocaudal pattern. By 32 weeks of gestation, the fetus consistently responds to temperature, pressure, and pain.


[image: image] Taste: Taste buds are morphologically mature by 13 weeks of gestation. By 24 weeks of gestation, gustatory responses may be present.


[image: image] Hearing: Auditory function begins at 20 weeks of gestation, when the cochlea becomes functional. By 25 weeks of gestation, response to intense vibroacoustic stimuli can be elicited. Sensitivity and frequency resolution approach adult level by 30 weeks of gestation and are indistinguishable from the adult by term.


[image: image] Sight: Pupillary response to light appears as early as 29 weeks of gestation and is present consistently by 32 weeks of gestation.


[image: image] Smell: By 28 to 32 weeks of gestation, premature infants appear to respond to concentrated odor. ∗†














17. What features constitute the biophysical profile (BPP)?





The BPP is an antenatal test that is used to assess fetal well-being before birth. Five parameters are assessed:




[image: image] Fetal breathing movements (one or more episodes of rhythmic fetal breathing movement of 30 seconds or more within 30 minutes)


[image: image] Gross body movements (three or more discrete body or limb movements within 30 minutes)


[image: image] Fetal tone (one or more episodes of extension of a fetal extremity with return to flexion, or opening or closing of a hand)


[image: image] Qualitative amniotic fluid volume (a single pocket of amniotic fluid exceeding 2 cm)


[image: image] Reactive fetal heart rate by nonstress test





The presence of a normal assessment is scored as 2 points, and the absence of the finding is scored as 0. The maximum score is 10, and the minimum score is 0. If all of the ultrasound measurements are normal (i.e., BPP = 8), fetal heart monitoring may be omitted because it will not improve the test's predictive accuracy. If oligohydramnios is detected, further fetal evaluation is necessary, regardless of the BPP. ∗







18. How is fetal breathing detected before birth?





A regular pattern of fetal breathing movements is observed by 20 to 21 weeks of gestation. Fetal breathing movement is controlled by centers on the ventral surface of the fourth ventricle. As a result, the presence of fetal breathing indicates an intact central nervous system. Fetal breathing movements appear to assist the movement of fetal lung fluid into the amniotic cavity and also tone the respiratory muscles for the initiation of breathing at the time of birth. ∗







19. How does one differentiate pathologic absence of fetal breathing movements from periodic breathing that occurs during fetal sleep?





Fetal sleep cycles are generally approximately 20 minutes in length. Accordingly, to account for the possibility of fetal sleep during an observation period, a BPP must be performed over a minimum of 30 minutes before absence of fetal breathing can be diagnosed. ∗







20. When should the BPP be used?





The BPP is applicable in cases of acute or chronic intrauterine hypoxia. In response to hypoxia, the individual components of the BPP theoretically disappear in the inverse of their appearance. Nonreactive fetal heart rate activity should be the first sign of fetal compromise, followed by absence of fetal breathing movements, gross body movement, and, lastly, tone.


Whereas the other BPP parameters reflect more acute changes, amniotic fluid volume assessment is a measure of chronic fetal status. Oligohydramnios may be seen in response to impaired uteroplacental perfusion. ∗







21. How does the BPP relate to the umbilical venous pH?





Figure 2-2 reveals the relationship between the fetal BPP and mean umbilical venous pH. ∗




[image: image]


Figure 2-2 Relationship between the fetal biophysical profile and mean umbilical venous pH. (From Manning FA, Snijders R, Harman CR, et al. Fetal biophysical profile score. VI: Correlation with antepartum umbilical venous fetal pH. Am J Obstet Gynecol 169:755–763, 1993, as adapted in Spitzer AR: Intensive Care of the Fetus and Neonate. Philadelphia, Elsevier, 2005, p 117.)










22. What is the relationship between the fetal BPP and neonatal outcome?





Figure 2-3 depicts the relationship between the fetal BPP and risk of any perinatal morbidity, meconium aspiration, and major congenital anomaly. A normal BPP is never associated with fetal acidemia. The perinatal mortality rate is 0.8 per 1000 live births after a normal BPP. However, a BPP of 0 is almost always associated with fetal compromise.




[image: image]


Figure 2-3 Relationship between the fetal biophysical profile score (BPS) and neonatal outcome. (From Manning FA, Harman CR, Morrison I, et al. Fetal assessment based on fetal biophysical profile scoring. VI: An analysis of perinatal morbidity and mortality. Am J Obstet Gynecol 1990;162:703–709, as adapted in Spitzer AR: Intensive Care of the Fetus and Neonate. Philadelphia: Elsevier; 2005. p 118.)










23. How are major and minor anomalies defined?





Fetal anomalies can be classified as either major or minor. Minor anomalies are those that may have cosmetic significance but rarely require medical or significant surgical treatment. In contrast, major anomalies are those that have a serious impact on the health, development, or functional ability of the affected individual. Although some women—such as those with diabetes, those born with a congenital anomaly, or those who have had a prior affected child—are at higher risk of having a baby with a birth defect, the majority of infants with congenital anomalies are born to women with no risk factors.







24. What are the advantages of prenatal screening for anomalies?





The goal of prenatal screening is the early detection of major birth defects before delivery. Prenatal detection of anomalies allows time for referral to a tertiary care facility for consultation with appropriate pediatric subspecialists, delivery planning, and coordination of neonatal care.







25. What are the primary methods of prenatal screening for anomalies?





2D ultrasound is the primary tool used to screen for fetal structural abnormalities. Although the majority of anomalies are detected in the second or third trimester, some major birth defects can be diagnosed already in the first trimester. Measurement of the nuchal translucency between 11 and 14 weeks of gestation can be used as an early screening tool for aneuploidy, fetal congenital heart disease, and other structural anomalies. ∗







26. What factors affect the prenatal detection of fetal anomalies?





Although many birth defects can be diagnosed prenatally, some major and many minor anomalies are not detected until birth (or later). Several factors can affect the ability to detect a fetal malformation prenatally. In general, major anomalies are generally more likely to be detected before birth than minor abnormalities, but some major anomalies—such as congenital heart disease and orofacial clefts—have relatively low detection rates despite routine prenatal screening. In addition to the nature of the ultrasound facility and the experience of the sonographer or sonologist, ultrasound detection rates can also be affected by maternal factors, such as obesity and abdominal wall scarring, which can make it difficult to see fetal structures prenatally. Furthermore, some anomalies cannot be detected early in gestation either because the structure is not developed at the time the ultrasound is performed or because the abnormality may develop after the scan was done. ∗







27. Aside from two-dimensional ultrasound, what other imaging tools can be used to diagnose anomalies prenatally?





In some cases, three-dimensional ultrasound or fetal magnetic resonance imaging (MRI) may be used to further characterize a structural abnormality or to screen for other malformations. In particular, fetal MRI may be used to evaluate abnormalities of the fetal brain because it can sometimes detect abnormalities that cannot be seen with ultrasound alone.


Fetal echocardiogram is recommended in all cases of suspected fetal congenital heart disease as well as in women at increased risk of fetal cardiac anomalies (e.g., personal or family history of congenital heart disease, pregestational diabetes, conception by way of in vitro fertilization, presence of other fetal structural anomalies). ∗†







28. Define twin-twin transfusion syndrome (TTTS).





TTTS is defined as the presence of oligohydramnios in one amniotic sac and polyhydramnios in the other sac in a monochorionic diamniotic twin gestation. TTTS results from an unbalanced interfetal transfusion from a net unidirectional flow through arteriovenous anastomoses deep within the shared placenta. The severity of clinical presentation is modulated by the degree of bidirectional flow from superficial anastomoses. ∗







29. What are the complications of TTTS?





Complications specific to the recipient twin are polycythemia, systemic hypertension, biventricular cardiac hypertrophy, and congestive heart failure. The donor twin is at risk for growth failure, anemia, high-output cardiac failure, and hydrops. Both twins are at increased risk of congenital anomalies, in utero demise, and cerebral palsy. ∗







30. What is the Quintero staging system? How does it aid in the management of TTTS?





The Quintero staging system grades the severity of TTTS and may aid in determining the prognosis and selection of treatment modalities.




[image: image] Stage I: Oligo-polyhydramnios sequence and visible donor-twin bladder


[image: image] Stage II: “Stuck twin” phenomenon and empty (nonvisible) donor-twin bladder


[image: image] Stage III: Critically abnormal Doppler studies in either twin


[image: image] Stage IV: Fetal hydrops in one or both twins


[image: image] Stage V: In utero fetal demise of one or both twins ∗










31. What are the available treatment modalities for TTTS?




[image: image] Serial amnioreduction of the recipient twin amniotic sac increases perfusion to the “stuck twin” by decreasing pressure on the donor amniotic sac.


[image: image] Selective laser photocoagulation of connecting arteriovenous anastomoses decreases the intertwin transfusion ( Fig. 2-4). This is the only intervention that may be potentially curative.




[image: image]


Figure 2-4 Selective laser photocoagulation of connecting arteriovenous anastomoses. (From Cortes RA, Farmer DL. Recent advances in fetal surgery. Semin Perinatol 2004;28:199–211. [with permission])





[image: image] Amniotic intertwin septostomy restores normal amniotic fluid pressure gradient by allowing hydrostatic flow of amniotic fluid from the recipient to the donor.


[image: image] Selective feticide by cord occlusion is reserved for severe or refractory cases and imminent in utero fetal demise of one twin to improve the survival of the co-twin. ∗













32. What pathophysiologic factors prompt treatment for fetal tachyarrhythmias? What are the possible fetal interventions?





The major concern in fetuses with tachyarrhythmia (e.g., supraventricular tachycardia and atrial flutter) is compromised cardiac output leading to the development of fetal hydrops. When cardiac output is compromised, maternal antiarrhythmic therapy may be initiated. If the fetal arrhythmia remains refractory, direct fetal therapy with antiarrhythmic medications may be considered.







33. Describe the pathophysiologic effects of large fetal lung masses.




[image: image] Esophageal compression interferes with fetal swallowing and results in polyhydramnios.


[image: image] Mediastinal shift causes cardiac compression and obstruction of the great vessels and the development of fetal hydrops. ∗













34. What is a congenital cystic adenomatoid malformation volume ratio (CVR)?





CVR is an ultrasonographic measurement used as a prognostic tool for fetuses with a prenatal diagnosis of congenital cystic adenomatoid malformation (CCAM). CVR is calculated using the formula: [(mass length × height × width) × 0.52] / fetal head circumference; all variables should be in centimeters. ∗







35. How does the CVR assist the clinician in determining prognosis of infants with CCAM?





Neonatal survival approaches 100% in the absence of hydrops. The CVR identifies fetuses at high risk for developing hydrops, and a CVR greater than 1.6 is associated with an 80% risk of developing hydrops; these fetuses may benefit from closer surveillance and possible fetal intervention. ∗







36. What is the lung-to-head ratio (LHR)?





LHR is an ultrasonographic measurement used in fetuses between 24 and 26 weeks of gestation with congenital diaphragmatic hernia. LHR is calculated according to the following formula: right lung length × right lung length/fetal head circumference; all variables should be in millimeters. ∗







37. Does the LHR correlate with neonatal outcome?





In general, LHR greater than or equal to 1.4 is considered a good prognostic indicator, whereas LHR below 0.6 is associated with poor outcomes. Nevertheless, there is a degree of unpredictability in the clinical course despite an accurate LHR measurement. ∗







38. Which fetal anomalies may be treated with fetal therapy? What treatment options are available?





The major neonatal diseases that may benefit from fetal intervention are listed in Table 2-2. In utero therapy has been successfully performed for diseases such as primary fetal pleural effusion, lower urinary tract obstruction, neural tube defect, some obstructive heart defects, CCAM, and sacrococcygeal teratoma. Fetal intervention for congenital diaphragmatic hernia is currently investigational. ∗†‡




TABLE 2-2


AVAILABLE FETAL INTERVENTIONS






	FETAL DIAGNOSIS

	PEARLS

	FETAL INTERVENTION






	Myelomeningocele

	Incidence: 1:2000 live births

	In select cases may reduce need for shunting and improve motor outcomes






	 

	Associated with Arnold–Chiari malformation (ACM) type II

	 






	 

	70%-85% require ventricular shunt

	 






	 

	75% have normal intelligence; 50% can live independently

	 






	 

	Overall mortality: 14%; higher if associated with ACM type II

	 






	Congenital diaphragmatic hernia

	Incidence: 1:3000-4000 live births

	Fetal intervention is currently not recommended outside of ongoing research trials






	 

	90% are left sided

	 






	 

	Associated with chromosomal or congenital abnormalities

	 






	 

	If isolated, morbidity is related to degree of pulmonary hypoplasia

	 






	 

	Overall mortality: 26%-68%; higher if associated with other defects

	 






	Congenital cystic adenomatoid malformation (CCAM)

	Incidence: 1:25,000-1:35,000 pregnancies
Multilobar or bilateral lesions are rare

	Consider in cases of immature fetus with hydrops
Options based on fetal maturity and CCAM type
Possible options






	 

	Types:

	 






	 

	n Macrocystic ≥5 mm (single or multiple cysts)

	n Fetal resection for microcystic lesion






	 

	n Microcystic <5 mm (“solid” appearance)

	n Thoracoamniotic shunt for macrocystic lesion






	 

	n Mixed

	 






	 

	10%-15% undergo spontaneous reduction or resolution

	 






	 

	10%-40% progress to hydrops

	 






	 

	Morbidity is related to size of defect

	 






	 

	Mortality: ≈100% if hydrops develops

	 






	Primary fetal pleural effusion

	Incidence: 1:15,000 pregnancies

	Possible options






	 

	70% are unilateral, usually on the right

	Thoracocentesis (in mature fetus)






	 

	Good prognostic indicators: isolated, unilateral, or small volume

	Shunt placement (in immature fetus with unilateral lesion)






	 

	Poor prognostic indicators: hydrops, chromosomal abnormalities,

	 






	 

	or multiple congenital malformations

	 






	 

	Overall mortality: 15%-20%

	 






	Sacrococcygeal teratoma

	Incidence: 1:35,000-40,000 live births

	Possible options






	 

	Types: cystic, solid, or mixed

	Amnioreduction for polyhydramnios






	 

	High risk: high output cardiac failure, hydrops, or placentomegaly

	Cyst aspiration if risk of tumor rupture or mass dystocia






	 

	Malignancy risk increases with delay in excision

	Open fetal resection if high output cardiac failure or hydrops






	 

	Morbidity is related to risk of tumor hemorrhage, rupture, or dystocia

	 






	 

	Overall mortality: 45%-100%

	 






	Lower urinary tract obstruction

	Incidence: 1% of pregnancies

	Consider in fetus who has poor predicted outcome based on ultrasound and urinary fetal electrolyte findings






	 

	Complications: oligohydramnios, pulmonary hypoplasia, renal dysplasia, and deformational structural anomalies

	Possible options






	 

	 

	Vesicoamniotic shunt






	 

	Morbidity is related to timing and duration of obstruction

	Open vesicostomy






	 

	Mortality is correlated with the severity of pulmonary hypoplasia

	 















39. What are the key principles in determining the potential value of a prenatal therapy for a fetal anomaly?




[image: image] The nature and history of the underlying disease should be amenable to fetal intervention.


[image: image] Prenatal repair appears to offer advantages above and beyond postnatal correction.


[image: image] Failure to intervene is likely to result in permanent injury or death to the fetus.


[image: image] Maternal risk is low. ∗













40. What are the major considerations for fetal intervention in cases of congenital cardiac lesions?




[image: image] To preserve cardiac structure and function by reversing the pathologic process


[image: image] To modify or prevent the development of major postnatal disease













41. Which congenital cardiac lesions show promise for fetal intervention?





Left-sided lesions




[image: image] Severe aortic stenosis: Fetal aortic valvuloplasty may reverse left ventricular dysfunction, thereby improving flow through the left side of the heart and left ventricular growth and possibly preventing the development of hypoplastic left heart syndrome (HLHS).


[image: image] HLHS and intact/restrictive atrial septum: In utero balloon septostomy may increase in utero pulmonary blood flow, thereby decreasing or preventing pathologic pulmonary parenchymal remodeling and possibly reducing the degree of subsequent postnatal pulmonary hypertension.





Right-sided lesions




[image: image] Pulmonary atresia/severe pulmonary valve stenosis with intact ventricular septum: In utero balloon valvuloplasty may preserve cardiac function by decompressing the right ventricular load and ensuring adequate right-sided heart blood flow and right ventricular growth. ∗










42. What is the EXIT procedure





As shown in Figure 2-5, the ex utero intrapartum treatment (EXIT) is a technique by which a mother undergoes partial cesarean delivery so that placental support to the fetus can be maintained while airway identification, stabilization, and, if necessary, mass resection are performed. The procedure is currently used for the delivery and management of fetal airway compromise resulting from extrinsic mass compression or intrinsic airway defect.




[image: image]


Figure 2-5 The ex utero intrapartum treatment (EXIT). (From Cortes RA, Farmer DL. Recent advances in fetal surgery. Semin Perinatol 2004;28:199–211. [with permission])










43. List the congenital malformations that may be indications for the EXIT procedure.




[image: image] Cervical/oral teratoma compressing the airway


[image: image] Cervical cystic hygroma compressing the larynx/airway


[image: image] Lung mass preventing chest expansion (e.g., CCAM)


[image: image] Less common lesions, including fetal goiter, hemangioma, epignathus, neuroblastoma, and congenital high-airway obstruction sequence.













44. What is maternal mirror syndrome?





Maternal mirror syndrome is a preeclampsia-like state that occurs in the setting of fetal hydrops; other terms that are used interchangeably are Ballantyne syndrome and pseudotoxemia. When the syndrome is identified, immediate delivery is generally indicated. Although the symptoms are similar to those of true preeclampsia, mothers with this syndrome typically exhibit anemia caused by hemodilution rather than hemoconcentration and do not commonly develop thrombocytopenia.
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Obstetric Issues, Labor, and Delivery
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1. What is amniocentesis?





Amniocentesis is a procedure that involves the aspiration of amniotic fluid from the amniotic sac during pregnancy. It is generally carried out with a spinal needle (20–22 gauge) in a transabdominal approach, using a sterile technique under continuous ultrasound guidance. ∗







2. How is amniocentesis classified?





Amniocentesis can be classified by the time in the pregnancy when it is done and by its indication. In the second trimester amniocentesis is most often performed for genetic indications. Before 15 weeks' gestation the procedure is called “early” amniocentesis, and 1 milliliter of amniotic fluid per week of gestation is obtained. However, early amniocentesis is gradually being abandoned because it is associated with a high rate of subsequent amniotic fluid leakage (premature rupture of membranes). The majority of amniocenteses for prenatal diagnosis are done between 15 and 20 weeks' gestation.


In the third trimester amniocentesis is most often performed for fetal lung maturity testing. In the setting of preterm labor or preterm rupture of the membranes, amniocentesis can be used to evaluate possible intraamniotic infection or inflammation. It can also be done for special diagnostic procedures such as polymerase chain reaction for cytomegalovirus in the setting of intrauterine growth restriction (IUGR) or hydrops. Amniocentesis can be helpful in reducing amniotic fluid volume in the setting of polyhydramnios with either premature labor or maternal respiratory difficulty. It is also used for twin-twin transfusion associated with polyhydramnios in one fetus. This type of amniocentesis is often called reduction amniocentesis.


In Rh and other blood group isoimmunizations, amniocentesis has traditionally been used for bilirubin assessment using ΔOD 450, but it is being done far less frequently now because middle cerebral artery Doppler has been found to be extremely accurate in predicting the degree of fetal anemia. In this setting amniocentesis is used to determine whether the fetus is Rh positive or positive for the sensitized antigen so that testing can be avoided if the fetus is not at risk. ∗







3. What are the complications of amniocentesis?




[image: image] Miscarriage and fetal loss (less than 0.1%) above the background rate of spontaneous loss (0.5–1%) in specialized centers with high procedure volumes (Eddleman, Towner). The rate is higher in low-volume centers (Tabor).


[image: image] Transient leakage of amniotic fluid (about 1%)


[image: image] Persistent rupture of membranes (rare)


[image: image] Infection (rare)


[image: image] Fetal trauma (rare)


[image: image] Failure to achieve diagnosis (i.e., cell culture failure, which occurs in 1% of cases)


[image: image] Increased Rhesus isoimmunization, especially if the placenta is transversed. In Rh-negative women, Rh immune globulin (e.g., RhoGAM) is given to prevent sensitization. ∗†‡













4. If genetic studies are indicated, how quickly can the results be obtained?





Immediate and preliminary (1- to 3-day) results can be obtained for cytogenetics using fluorescence in situ hybridization. Definitive chromosome studies require cultured amniocytes (cells from amniotic fluid) and therefore usually require 10 to 14 days.







5. What options, aside from amniocentesis, are available for prenatal diagnosis?




[image: image] Available tests for fetal chromosome evaluation are classified as “diagnostic” (the result is a definitive karyotype) or “screening” (the result quantifies the risk of aneuploidy).


[image: image] Chorionic villus sampling: This is the only alternative to amniocentesis that is considered “diagnostic”; it is performed in the first trimester (9 to 12 weeks). This procedure involves either transvaginal or transabdominal ultrasound-guided needle aspiration of a small amount of placental tissue and can be used for cytogenetic, biochemical, or DNA testing. The procedure-related loss rate is 0.8%.


[image: image] Preimplantation genetic diagnosis: This is an adjunct to in vitro fertilization. One or more cells are removed from the developing embryo 2 to 4 days after fertilization and then analyzed. Only normal embryos are selected for implantation. When the parents are carriers of an adverse genetic trait, it may obviate the need for testing during pregnancy. It is not considered “diagnostic” for karyotype, however, because of the high rate of mosaicism.


[image: image] Fetal free DNA screening from maternal blood: This is considered an “advanced screening test” because of very high sensitivity and specificity (>99%) for trisomy 21 and other common aneuploidies. Introduced in late 2011, this testing is currently very expensive and recommended only for women who have one or more risk factors for aneuploidy (based on maternal serum screening, ultrasound screening, advanced maternal age, family history). In women without risk factors, the positive predictive value is not yet known.


[image: image] Second-trimester ultrasound: Many structural fetal defects (e.g., anencephaly, omphalocele) can routinely be seen in patients who undergo ultrasound scanning during the second trimester. Other defects, such as major cardiac defects, can be seen most of the time depending on the sophistication of the center, type of equipment, patient body habitus, and other factors. In addition, many fetuses with chromosome abnormalities including trisomy 13, 18, and 21 syndromes will have findings that will lead to subsequent amniocentesis to confirm the diagnosis.


[image: image] Combinations of first-trimester ultrasound and first-trimester or second-trimester maternal serum screening: These screening tests involve ultrasound evaluation of nuchal translucency at 11 to 14 weeks' gestation, maternal serum levels of human chorionic gonadotropin (hCG) and pregnancy-associated plasma protein A (PAPP-A) at 10 to 14 weeks' gestation, and “triple





[image: image] KEY POINTS: AMNIOCENTESIS AND GENETIC DIAGNOSIS







1. Before conception: preimplantation diagnosis (in in vitro fertilization pregnancies)


2. 9 to 12 weeks: chorionic villus sampling, nuchal translucency, maternal serum hCG, and inhibin


3. <15 weeks: amniocentesis


4. 15 to 20 weeks: α-fetoprotein screening, ultrasound of the fetus








 marker” (alpha-fetoprotein (AFP), hCG, estriol) or “quadruple marker” (triple marker plus inhibin-A) at 15 to 20 weeks' gestation. Depending on which combination of tests is performed, detection of Down syndrome is 60% to 95% with a 5% screen positive rate. Reasonable detection rates are also achieved for trisomy 18 and open neural tube defects. ∗†‡§¶[image: image]∗∗††













6. How is third-trimester hemorrhage defined and classified?





Third-trimester hemorrhage refers to any bleeding from the genital tract during the third trimester of pregnancy. In practice, it refers to any bleeding that occurs from the time of viability, (i.e., 23 to 24 weeks' gestation). The common causes are classified as placenta previa (7%), placental abruption (13%), and other bleeding (80%), including local lesions of the lower genital tract, vasa previa, early labor, trauma, neoplasia, and marginal placental separation. Such bleeding complicates about 6% of pregnancies. ∗







7. How is placenta previa diagnosed?





Ultrasound visualization is the method of choice for diagnosis of placenta previa. Multiple reports show a transvaginal approach to be safe and superior in its accuracy compared with transabdominal ultrasound. ∗







8. Should a vaginal examination be performed if there is vaginal bleeding?





Digital vaginal examination is not recommended when bleeding occurs until placenta previa is excluded by performing an ultrasound examination.





Pearls


If ultrasound is not available in late pregnancy, a useful approach is the double setup examination in which two teams prepared to administer anesthesia are in the operating room. A vaginal examination is performed. If bleeding results from a placenta previa, an emergency cesarean section is performed by the second team.












9. How is placenta previa classified?




[image: image] Complete: The placenta symmetrically covers the entire internal os of the cervix.


[image: image] Partial: The placenta lies asymmetrically toward one wall of the uterus and crosses part of the internal os.


[image: image] Marginal: The placental edge just reaches the edge of the internal cervical os.


[image: image] Low-lying placenta: Placental edge is within 2 centimeters of the internal os.













10. What is the incidence of placenta previa?





Placenta previa occurs in 1 in 200 deliveries at term. Complete placenta previa is detected in 5% of second-trimester gestations, with 90% resolving by term; partial placenta previa is seen in 45% of second-trimester gestations and resolves in more than 95% of cases. This apparent resolution is most likely related to the growth of the lower uterine segment in late pregnancy, so the placenta appears to move away from the os.







11. What are the risk factors for placenta previa?




[image: image] Previous placenta previa (eightfold risk)


[image: image] Previous uterine surgery (1.5- to fifteenfold risk)


[image: image] Multiparity (1.7-fold risk)


[image: image] Advanced age, older than 35 years (4.7-fold risk)


[image: image] Advanced age, older than 40 years (ninefold risk)


[image: image] Cigarette smoking (1.4- to threefold risk)


[image: image] Multiple-birth pregnancy













12. What are the complications of placenta previa?




[image: image] Hemorrhage in third trimester, possibly catastrophic: Uterine contractions, cervical shortening/dilation, and sexual intercourse are common triggers for hemorrhage.


[image: image] Preterm delivery: 50%—the vast majority of increased perinatal mortality with placenta previa is caused by prematurity.


[image: image] Cesarean delivery


[image: image] Placenta accreta: when the placenta infiltrates the uterine wall (1% to 5%; 25% with one previous uterine surgery; 45% if more than one previous surgery)


[image: image] Increased risk of postpartum hemorrhage


[image: image] Fetal growth restriction: Studies are inconsistent, and the majority show no increased rates of IUGR with placenta previa


[image: image] Increased fetal malformations: twofold risk













13. What is placental abruption? How often does it occur?





Placental abruption is the separation of the normally implanted placenta before the birth of the fetus. It results from bleeding from a small arterial vessel into the decidua basalis. It is termed a revealed abruption when vaginal bleeding is present (90%) and a concealed abruption if no bleeding is visible (10%). It is uniquely dangerous to the fetus and the mother because of its serious pathophysiologic sequelae. The incidence varies but averages about 0.83% or 1 in 120 deliveries. Abruption severe enough to cause fetal death is less common (approximately 1 in 420 deliveries). ∗†







14. What are the main risk factors for a placental abruption? Is placental abruption a recurrent disease?




[image: image] Maternal hypertension and preeclampsia


[image: image] Increasing maternal age and parity


[image: image] Cigarette smoking


[image: image] Cocaine use


[image: image] Trauma


[image: image] Uterine anomalies, fibroids


[image: image] Premature rupture of the membranes


[image: image] Spontaneous or artificial rupture of the membranes


[image: image] Prior placental abruption








In subsequent pregnancies the recurrence risk of placental abruption is between 6% and 16%; after two consecutive abruptions the risk is 25%. Women who have a placental abruption severe enough to cause fetal death have a 7% risk of a similar outcome in a subsequent pregnancy.







15. What maternal and fetal complications occur with placental abruption?





Maternal complications




[image: image] Premature labor and delivery


[image: image] Hypovolemic shock


[image: image] Maternal mortality: less than 1%


[image: image] Acute renal failure


[image: image] Disseminated intravascular coagulation


[image: image] Postpartum hemorrhage


[image: image] Severe Rhesus isoimmunization: occurs in Rh-negative mothers unless there is adequate treatment with anti-D immunoglobulin





Fetal and neonatal complications




[image: image] IUGR: especially in preterm deliveries


[image: image] Increased risk of congenital malformations: 4.4%


[image: image] Neonatal anemia


[image: image] Greater incidence of abnormal neurodevelopment at 2 years


[image: image] Perinatal mortality: 14.4 to 67% higher rates occur at earlier gestations; high rate of stillbirth, fetal distress, and asphyxia. Most mortality is caused by prematurity


[image: image] Fetomaternal hemorrhage with resultant fetal anemia: more common in abruption associated with maternal trauma










16. What is fetomaternal hemorrhage? What are the complications?





Fetomaternal hemorrhage is caused by a disruption of the normal barrier at the placental-decidual interface. It may occur with abruptio placentae; however, it occurs more commonly with abruptio placentae associated with maternal trauma, with maternal trauma without abruptio placentae, or spontaneously without an apparent precipitating event. Approximately 5% of stillbirths without apparent cause are the result of fetomaternal hemorrhage. The diagnosis is made by performing a Kleihauer–Betke test on maternal blood, which allows quantification of fetal cells in maternal serum. In patients with spontaneous fetomaternal hemorrhage, the presenting symptom is decreased fetal movement. If the fetus is still alive and the hemorrhage is severe enough, the diagnosis is often made because of a sinusoidal fetal heart rate (FHR) tracing. Treatment can consist of immediate delivery if the fetus is near term or intrauterine transfusion if the fetus is premature and no abruption is apparent. ∗





[image: image] KEY POINTS: THIRD-TRIMESTER HEMORRHAGE







1. Bleeding at any time during pregnancy is cause for concern and should always be carefully investigated.


2. During the third trimester, however, onset of hemorrhage may be particularly ominous.


3. Some of the diagnoses that should be considered include placenta previa, placental abruption, marginal placental separation, and lesions of the lower genital tract.


4. Approximately 6% of all pregnancies, however, will have some bleeding.















17. A 32-year-old, G2P1001 woman at term gestation presents in labor. Her membranes are intact, she is afebrile, and the fetal heart tracing is reassuring. Reviewing her prenatal records, you notice that she had a positive Group B streptococcal culture obtained at 34 weeks' gestation. She is allergic to penicillin and “had difficulty breathing and swelled up” when she received it many years ago. What therapy is appropriate?





The Centers for Disease Control and Prevention (CDC) protocol, as well as the American Academy of Pediatrics (AAP) and American College of Obstetricians and Gynecologists (ACOG) guidelines, recommend prophylactic treatment with penicillin or ampicillin for women in labor who are positive for Group B streptococcus (GBS). There has been a 50% reduction in the rate of neonatal GBS infection in institutions since the CDC protocols were introduced, which underscores the usefulness of appropriate chemoprophylaxis. There is some evidence, however, that part of this reduction in GBS disease has been offset by an increase in gram-negative perinatal infections.


For pencillin-allergic women with high risk of anaphylaxis (as in the present case), the CDC's 2010 guidelines recommend susceptibility testing against both erythromycin and clindamycin. Prophylaxis with erythromycin is no longer recommended, even if sensitivity is documented. Prophylaxis with clindamycin is recommended if GBS is proved sensitive to both clindamycin and erythromycin and if there is no inducible resistance to clindamycin using D-zone testing. If sensitivity is unknown, or if all these requirements are not met, vancomycin is recommended. ∗†‡







18. What are the major risk factors for preterm labor?




[image: image] Low socioeconomic status


[image: image] Smoking


[image: image] Chorioamnionitis


[image: image] Prior preterm birth


[image: image] Preterm premature rupture of membranes


[image: image] Maternal age younger than 18 years


[image: image] Urinary tract infection


[image: image] Diethylstilbestrol (DES) exposure


[image: image] Bacterial vaginosis


[image: image] Uterine anomalies


[image: image] Polyhydramnios


[image: image] Hemorrhage


[image: image] Prior cervical surgery





[image: image] KEY POINTS: PRETERM LABOR







1. One of the most difficult problems with preterm labor is simply making the diagnosis.


2. Many women, believing that they are not yet due to deliver, ignore subtle symptoms of preterm labor until it is too late to intervene.


3. In some women, however, cervical dilation may occur in the absence of contractions, eliminating the possible use of tocolytic agents.


4. One of the most important new therapies for preventing preterm labor appears to be the use of progesterone for women who have previously delivered a preterm infant.










[image: image] Congenital anomalies


[image: image] Poor nutritional status


[image: image] Fetal demise


[image: image] Abruptio placentae


[image: image] Placenta previa


[image: image] Advanced maternal age ∗













19. What are absolute contraindications to tocolysis?




[image: image] Severe pregnancy-induced hypertension/preeclampsia


[image: image] Acute abruptio placentae


[image: image] Chorioamnionitis


[image: image] Fetal death


[image: image] Abnormal FHR tracing indicating need for prompt delivery


[image: image] Fetal anomaly incompatible with life (e.g., anencephaly)













20. How is the diagnosis of preterm labor made?





Preterm labor is defined as regular painful uterine contractions associated with a change in cervical dilation and effacement before 37 weeks of gestation. Often there is concern that by waiting for substantial cervical change before implementing treatment, the delay will result in failed treatment. Furthermore, regular contractions are common in patients who later go on to deliver at term. Thus in randomized series, as many as 50% of episodes of preterm labor do not progress with placebo treatment, and in practice as many as 80% of patients who are treated are not truly in preterm labor.







21. What is fetal fibronectin?





Fetal fibronectin is an extracellular matrix protein, the presence of which in cervicovaginal secretions is a predictor of preterm birth. This predictor has a high negative predictive accuracy (>99% negative predictive value; i.e., the absence of fetal fibronectin indicates <1% chance of delivery within 2 weeks) but only a mediocre positive predictive accuracy. ∗†







22. How is fetal fibronectin used?





Most commonly, this test is used in patients with preterm contractions in which the diagnosis of preterm labor is uncertain. A negative test result allows greater than 99% reassurance that the patient will not deliver in the next 2 weeks and often prevents unnecessary treatment. ∗







23. What are the common pharmacologic agents used for the inhibition of preterm labor and their mechanisms of action?





See Table 3-1.




TABLE 3-1


COMMON PHARMACOLOGIC AGENTS USED FOR THE INHIBITION OF PRETERM LABOR






	PHARMACOLOGIC AGENT

	MECHANISM OF ACTION






	Beta-adrenergic agonists

	Adenylate cyclase inhibitor—sequesters intracellular calcium (e.g., terbutaline, ritodrine)






	Magnesium sulfate

	Uncertain—magnesium suppresses muscle contraction of myometrial strips in vitro, decreases intracellular calcium, and affects acetylcholine release






	Prostaglandin synthase inhibitors (indomethacin)

	Inhibition of the cyclooxygenase enzyme responsible for prostaglandins that promote uterine contractions






	Calcium antagonists (nifedipine)

	Inhibition of influx of calcium through the cell membrane















24. What are the main adverse effects of tocolytic agents on the fetus and neonate?





See Table 3-2. ∗




TABLE 3-2


ADVERSE EFFECTS OF TOCOLYTIC AGENTS ON THE FETUS AND NEONATE






	PHARMACOLOGIC AGENT

	ADVERSE EFFECTS






	Beta-adrenergic agonists

	Fetal tachycardia, neonatal hypoglycemia, hypocalcemia, and hypotension






	Magnesium

	Fetal demineralization with prolonged use, neonatal respiratory and motor depression at higher serum levels, ileus






	Prostaglandin synthase inhibitors

	Constriction of fetal ductus arteriosus leading to pulmonary hypertension, oligohydramnios, decreased fetal urine production, and spontaneous intestinal perforation






	Calcium antagonists

	No known human effects—decreases fetal arterial PO2 and pH in animal studies















25. Is tocolysis effective?





There is no question that tocolysis is effective over short-term intervals; however, clinical trials have not consistently demonstrated that gestation can be prolonged significantly or that respiratory distress syndrome can be consistently prevented with tocolysis. ∗







26. What is premature rupture of membranes (PROM)? Why is it important?





The obstetric definition of PROM is rupture of membranes before the onset of labor. “Premature” in this context means only “before onset of labor” and does not imply a preterm gestational age. Thus the term is actually a misnomer. More recently the more accurate term “prelabor rupture of membranes” has been used,especially in the obstetric literature, but it has not been generally adopted in clinical practice. PROM can occur at term or preterm. The latter is commonly abbreviated pPROM. Prolonged PROM (>24 hours) in the term patient is associated with an increased risk of neonatal infection and mortality; however, the duration of membrane rupture does not alter the rate of infection or mortality in the preterm patient. Complications of PROM include the following:




[image: image] Preterm labor: PROM accounts for 25% to 50% of preterm deliveries.


[image: image] Maternal and neonatal infections





[image: image] KEY POINTS: PREMATURE RUPTURE OF MEMBRANES







1. The factors that lead to premature rupture of membranes may also provoke increased production of cytokines in both the fetus and the mother.


2. Cytokines appear to adversely affect neonatal outcome and to predispose the neonate to both neurologic and pulmonary problems, especially after a preterm birth.








[image: image] Increased rates of cord accidents and stillbirth


[image: image] Fetal deformation sequence: In the very preterm gestation this includes pulmonary hypoplasia, IUGR, and limb deformities.










27. A patient makes inquiries regarding multiple courses of steroids to enhance fetal lung maturity. What should you tell her about this approach?





Multiple courses of antenatal steroids (more than three) are associated with suppression of the fetal adrenal gland and decreased response to stress in a critically ill neonate. In addition, animal and human data suggest less brain growth and developmental delay in childhood after multiple doses of steroids. The benefit of more than one course of antenatal steroids is controversial. A National Institutes of Health consensus conference on antenatal steroids recommended that only a single course of steroids be used and that the use of subsequent courses be limited to patients in research studies that address this question. Several clinical trials tested weekly repeated courses of steroids versus a single course. A Cochrane review concluded that repeated courses may result in a modest reduction in neonatal respiratory distress syndrome. Still, more than three courses can result in other problems, as noted previously. A reasonable compromise is the use of a “rescue course” of steroids—that is, a single repeat course targeted at those most likely to deliver within a week. ∗†







28. During a review of the perinatal outcomes for premature infants at your hospital, the nurse manager for the intensive care nursery inquires whether there is an effective method to detect women at risk for premature delivery before they present in active preterm labor. What do current data indicate?





Many strategies have been used to identify patients who are destined to deliver prematurely. Risk assessment scoring using the modified Creasy score ( Table 3-3) or other similar systems works well in some populations but not in others. The Creasy score looks at a series of variables in an attempt to define clinical indicators that are likely to result in preterm labor. A major limitation of most clinical risk scoring systems is that they rely heavily on a history of preterm birth in a prior pregnancy, yet the majority of preterm births occur in women without such a history.




TABLE 3-3


RISK FACTORS IN THE PREDICTION OF SPONTANEOUS PRETERM LABOR (MODIFIED CREASY SCORE)






	MAJOR RISK FACTORS

	MINOR RISK FACTORS






	Multiple gestation

	Febrile illness






	DES exposure

	Bleeding after 12 weeks' gestation






	Hydramnios

	History of pyelonephritis






	Uterine anomaly

	Cigarette smoking >10 cigarettes/day






	Cervix dilated >1 cm at 32 weeks' gestation

	One second-trimester abortion






	≥ Two second-trimester abortions

	More than two first-trimester abortions






	Previous preterm delivery

	 






	Previous preterm labor, term delivery

	 






	Abdominal surgery during pregnancy

	 






	History of cone biopsy

	 






	Cervical shortening <1 cm at 32 weeks' gestation

	 






	Uterine irritability

	 






	Cocaine abuse

	 










Endovaginal ultrasound screening can detect cervical shortening several weeks before the onset of preterm labor in some patients. If a short cervix is found at 18 to 24 weeks, treatment with vaginal progesterone therapy reduces the risk of preterm birth by 40% to 50%.


Fetal fibronectin screening can identify a subgroup of women at high risk for preterm birth, but there is no known therapy that will consistently prevent preterm delivery in women with positive fibronectin screening. ∗







29. Are there any promising therapies to prevent preterm delivery?





Since 2003, there have been over a dozen trials evaluating prophylactic use of progesterone agents, either vaginal or oral micronized progesterone or intramuscular 17-hydroxyprogesterone caproate (17Pc). In women with prior preterm birth, weekly 17Pc reduced the recurrence of preterm birth by 33% to 45% and vaginal micronized progesterone showed similar benefit in one large trial but not another. In women with short cervix detected by endovaginal ultrasound screening, vaginal micronized progesterone reduced early preterm delivery by 40% to 50% in two large trials. The ACOG has endorsed progesterone therapy in such patients. Several trials showed that these agents are not effective in twin or triplet pregnancies. ∗†‡§¶







30. What are some of the increased risks of twin pregnancies?




[image: image] Preterm birth


[image: image] Spontaneous abortion


[image: image] IUGR, including discordant growth (which may occur in up to one third of twin pregnancies)


[image: image] Fetal malposition


[image: image] Placental abnormalities (abruptio placentae, placenta previa)


[image: image] Birth asphyxia


[image: image] Increased perinatal mortality, especially for preterm, monozygotic, and discordant twins


[image: image] Twin-twin transfusion syndrome


[image: image] Polyhydramnios













31. Why are monozygotic twins considered to be at higher risk for complications than dizygotic twins?





Monozygotic twins (identical twins) arise from the division of a single fertilized egg. Depending on the timing of the division of the single ovum into separate embryos, the amnionic and chorionic membranes can be shared (if division occurs more than 8 days after fertilization), separate (if it occurs less than 72 hours after fertilization), or mixed (separate amnion, shared chorion if 4 to 8 days after fertilization). Sharing of the chorion, amnion, or both is associated with potential problems of vascular anastomoses (and possible twin-twin transfusion), cord entanglements, and congenital anomalies. These problems increase the risk of IUGR and intrauterine death. They also increase the risk of preterm delivery. Dizygotic twins, however, result from two separately fertilized ova and, as such, usually have a separate amnion and chorion.







32. What are the varieties of conjoined twins?





Conjoined twins are classified according to the degree and nature of their union. These are listed below in order of decreasing frequency:




[image: image] Thoracopagus: joined at the thorax


[image: image] Xiphopagus: joined at the anterior abdominal wall (from the xiphoid to the umbilicus)


[image: image] Pygopagus: joined at the buttocks or rump


[image: image] Ischiopagus: joined at the ischium


[image: image] Craniopagus: joined at the head








[image: image] KEY POINTS: TWIN PREGNANCIES AND MULTIPLE BIRTHS







1. Multiple births are associated with an increased risk of problems during pregnancy.


2. The higher the number of fetuses, the greater the risk.


3. Preterm labor, twin-twin transfusion, developmental abnormalities, discordant growth, congenital malformations, fetal crowding syndrome, and several other abnormalities are all more common.


4. Monozygotic twins appear to be at greater risk than fraternal twins.













33. What is perinatal asphyxia?





Few terms evoke more trepidation from obstetricians and neonatologists (particularly in a court room, not to mention the delivery room) than perinatal asphyxia. The term perinatal asphyxia, however, is so vague and so arbitrarily applied that it is virtually meaningless. In actuality there are two definitions. One is strictly the presence of hypoxia and metabolic acidosis, and the other includes the presence of metabolic acidosis and organ damage. ACOG has suggested that the term not be used, except when all of the following criteria are clearly met:




[image: image] Arterial cord pH sample below 7.0


[image: image] Apgar scores of 4 or less for at least 5 minutes


[image: image] Evidence of altered neurologic status (e.g., obtundation, seizures, altered level of consciousness)


[image: image] Multisystem organ injury or failure










34. Why has the term nonreassuring fetal status been used to replace the term fetal distress in practice?





In labor electronic FHR monitoring is the primary modality used to determine fetal oxygenation. Although this method is quite reliable when results are normal, when marked abnormalities occur on the FHR tracing the infant is more often vigorous and not acidotic at birth. Thus the term fetal distress is more often than not inaccurate. A more accurate expression is that the FHR is no longer reassuring and that either other information must be used to establish fetal well-being or, failing that option, the fetus must be delivered (Fig. 3-1).




[image: image]


Figure 3-1 A fetal heart rate strip showing late decelerations of the heart rate following intrauterine contractions.










35. What is the purpose of antepartum fetal testing?





Certain fetuses are at risk for antepartum fetal death and asphyxial injury. The purpose of evaluating fetal well-being before labor is to prevent such adverse outcomes by first identifying hypoxia and impending damage or death and then either reversing the process if possible or, failing that, executing delivery in the hope that the baby's condition will improve in the nursery.





[image: image] KEY POINTS: PERINATAL ASPHYXIA







1. The term perinatal asphyxia applies to relatively few pregnancies, yet it commonly makes its way into medical records with some degree of regularity.


2. Delineation of the physiologic abnormalities seen in the fetus and neonate should be used instead of the term perinatal asphyxia, which appears to be an exceedingly uncommon event as defined by the ACOG-AAP criteria.













36. What methods of fetal evaluation are in common use in at-risk patients?




[image: image] Fetal movement counting


[image: image] Nonstress testing (NST)


[image: image] Contraction stress testing (CST)


[image: image] Biophysical profile (BPP) testing


[image: image] Modified BPP


[image: image] Doppler umbilical artery flow analysis













37. How is fetal movement counting done?





Many obstetricians teach their patients to assess fetal movement regularly in the latter half of pregnancy. There is no consensus regarding the best method to count fetal movements. However, when fetal movement reaches an alarmingly low level (e.g., fewer than two in an hour), the mother should come in for a test to assess the fetus.







38. What is NST?





The FHR accelerates in response to fetal activity. This responsiveness forms the basis of one of the most widely used assessments of fetal well-being, the NST. In the NST the presence of FHR accelerations occur in response to fetal movement. The NST is usually performed in an outpatient setting. The patient is connected to a standard tocodynamometer while the FHR is monitored (by Doppler ultrasound transduction). In general, the clinician looks for at least two accelerations of the FHR of greater than 15 bpm amplitude lasting at least 15 seconds in a 20-minute period of monitoring. If reactivity standards are not met, the tracing is considered nonreactive and a second period of 20 minutes may be observed to eliminate the possibility of fetal sleep. Vibroacoustic stimulation may also be used to rouse the fetus from sleep. If the study is still nonreactive, it should be followed by a CST or a BPP to further assess fetal well-being.







39. What is a CST?





A CST was one of the earliest techniques to assess fetal well-being. In this test uterine contractions are induced, either by maternal nipple stimulation or by an intravenous infusion of oxytocin (oxytocin challenge test [OCT]). The former method may be quicker and removes the need to establish an intravenous infusion; the latter is the traditional, time-honored technique. Results are interpreted the same, regardless of the method of inducing contractions. The mother is monitored with a tocodynamometer and a FHR transducer while uterine contractions are stimulated until adequate, which is defined as three contractions within 10 minutes. In a negative test result, there are no late decelerations of the FHR. In a positive test result, in which there are late decelerations, the risk of mortality and morbidity for the fetus increases, with some reports of mortality as high as 15%. There are, however, many false-positive instances of CST results. In such situations the obstetrician often faces a difficult decision of how aggressively to proceed with delivery of the fetus because the cervix may not be in a favorable condition at that time, and a cesarean section may be required. If the test results are equivocal, it may be reasonable to wait an additional 24 hours to repeat the test.


At present, the CST is primarily used to back up a nonreactive NST. When the NST is persistently nonreactive, and the CST result is positive, the false-positive rate is virtually nil, and delivery is almost always warranted.







40. What is the BPP?





The BPP is a more extensive biophysical assessment of fetal well-being. It includes five parameters that are scored as 2 points each as normal or present, or 0 as abnormal or absent:




[image: image] Fetal movement


[image: image] Fetal breathing movements


[image: image] Fetal tone


[image: image] Amniotic fluid volume


[image: image] NST assessed by the usual external FHR method





Scores of 8 or 10 are considered normal and reassure the clinician that the fetus will not die or experience damage resulting from a chronic process for the next week. A score of 6 is equivocal and requires repeat testing in 1 day. Scores of 0 to 4 require further evaluation and consideration of delivery.







41. What is the modified BPP?





In large trial it became apparent that the NST alone was associated with a false-negative rate (fetal death within a week of a normal test) that was considerably higher than that of the CST or BPP (1% as opposed to 0.2%). The reason for this is that the loss of fetal movement, and thus reactivity, occurs very late in the process of fetal deterioration and death. Amniotic fluid volume generally declines well before reactivity is lost. Thus the combination of amniotic fluid volume assessment by ultrasound and the NST done weekly has become the test used by many clinicians in testing fetal well-being; the full BPP or the CST is used when the modified BPP result is abnormal.







42. What is the value of measuring umbilical arterial flow?





Waveform analysis of umbilical artery flow using ultrasound-guided Doppler warns the clinician of increased resistance to flow within the placenta. This test is expressed as systolic-to-diastolic ratio. When the situation is severe enough, the flow during diastole either becomes absent or goes in the reverse direction, indicating marked resistance to flow. This form of testing is principally of value in the severely growth-restricted fetus and can give a very early warning of impending fetal demise.







43. What are the indications for obtaining a scalp pH?





A nonreassuring FHR monitoring optimally requires a backup method, except in extreme circumstances where the pattern is clearly indicative of hypoxia and acidosis. Scalp pH has been the gold standard. For various reasons, however (especially the technical difficulties involved in the procedure), recent surveys have indicated that fewer than 5% of clinicians in practice actually use this procedure and choose to err on the side of operative intervention when the FHR pattern is nonreassuring.







44. Who should have umbilical cord blood gas testing? Why not all patients?





Neonatal depression is not always caused by hypoxia and acidosis. Furthermore, given the litigious environment surrounding the issue of perinatal brain damage, the issue of documenting the fetal blood gas status at birth is critical to an objective assessment of the baby's condition. The following are indications for assessing blood gas status at birth:




[image: image] Operative intervention for nonreassuring fetal status


[image: image] Low Apgar score


[image: image] Thick meconium


[image: image] Fetuses that had nonreassuring fetal status but did not have operative intervention


[image: image] Preterm birth at less than 32 weeks' gestation


[image: image] Infants with major congenital anomalies





Although some clinicians believe that all babies should have cord pH determinations, there is little medical value (babies with normal Apgar scores but low pH cord values have normal nursery and follow-up outcome), and it can be argued that a low pH with a normal Apgar could be more harmful than helpful in a medicolegal setting.





[image: image] KEY POINTS: FETAL EVALUATION







1. The goal of all pregnancies is the preservation of maternal well-being while delivering a healthy neonate.


2. To this end, assessment of the fetus is one of the most important aspects of care during pregnancy.


3. Although techniques for fetal evaluation have greatly contributed to improved outcomes, no technique is infallible and each should be considered only as a single additional piece of information.


4. Reliance on any single test is potentially hazardous to both mother and fetus.













45. Which drugs that cross the placenta can produce problems in the neonate?





Virtually all drugs cross the placenta to some degree, but few produce any significant problems for either the fetus or the neonate. Large organic ions such as heparin and insulin do not cross the placenta and are therefore safe. There are some drugs taken by the mother, however, that can be problematic.




[image: image] Anticonvulsants: Infants of mothers using anticonvulsants have twice the risk of malformations compared with the general population, especially cleft lip and palate and congenital cardiac defects. Valproic acid may cause neural tube defects, and diphenylhydantoin is associated with fetal hydantoin syndrome (i.e., microcephaly, developmental delay, growth failure, mental retardation, dysmorphic facies, and nail hypoplasia). Carbamazepine may also produce dysmorphism.


[image: image] Psychoactive medications: Lithium has been associated with a slightly increased risk of cardiac defects. In addition, lithium can produce polyhydramnios and fetal diabetes insipidus. Hypotonia, lethargy, and feeding problems are also seen in some infants. The effects of other psychotropic agents on the fetus appear minimal, but some cases of teratogenesis have been reported, especially with some benzodiazepines. The critical issue that remains unresolved, however, is whether these drugs alter the development of the maturing fetal central nervous system.


[image: image] Anticoagulants: Warfarin is known to produce teratogenic effects in the fetus. Approximately 5% of pregnancies result in fetal warfarin syndrome (i.e., mental retardation, bone stippling, dysmorphic characteristics, ophthalmologic abnormalities). If necessary, warfarin should be replaced by heparin during pregnancy.


[image: image] Antihypertensive medications: Angiotensin-converting enzyme inhibitors may cause fetal renal failure in later stages of gestation, leading to oligohydramnios, pulmonary hypoplasia, and fetal deformities.


[image: image] Thyroid drugs: Propylthiouracil and methimazole (Tapazole) cross the placenta and can cause a fetal goiter and fetal hypothyroidism. Use of thyroid hormone appears, generally, to be safe. Maternal Graves disease can result in neonatal thyroid storm and hyperthyroidism in rare cases.


[image: image] Acne medications: Isotretinoin (Accutane) is a significant human teratogen that should be avoided in women planning to become pregnant. It is associated with a high risk of both structural abnormalities and mental retardation in the newborn. The use of topical tretinoin (Retin-A) appears to be safe.


[image: image] Antineoplastic drugs: The anticancer drugs that appear to have the greatest significance for teratogenesis are methotrexate and cyclophosphamide. Both can cause malformations of the skull and bones as well as mental retardation.


[image: image] Steroids: The value of steroids for lung maturation is well established. Chronic exposure to steroids has been reported to inhibit neuronal development. Prednisone and prednisolone cross the placenta to a small degree and therefore are the drugs of choice during gestation.


[image: image] Antibiotics: Tetracycline is the most notorious drug for producing both skeletal and dental abnormalities in pregnant women. Sulfa drugs may accentuate hyperbilirubinemia during the neonatal period by displacing bilirubin from binding sites. Sulfamethoxazole/trimethoprim has been associated with congenital cardiac defects. Kanamycin and streptomycin (rarely used today) have produced congenital deafness. It is unclear whether gentamicin has the same potential. Careful drug monitoring appears to reduce the likelihood of hearing loss. Some cephalosporins (e.g., cefaclor, cephalexin, cephradine) have been associated with congenital defects, but the association is weak. Most other antibiotics (including acyclovir) appear to be safe for use during pregnancy.


[image: image] Prostaglandin synthase inhibitors: Aspirin, ibuprofen, and naproxen may cause in utero constriction of the ductus arteriosus in rare cases and probably should be avoided if possible. Indomethacin has been used frequently as a tocolytic agent and is also reported to produce ductal closure, but it appears to be reasonably safe with careful fetal monitoring. These drugs do not appear to be teratogens; however, platelet aggregation is also reduced by many of these agents and may increase the potential for bleeding.


[image: image] Alcohol: Fetal alcohol syndrome may occur with even minimal ingestion of alcohol. Symptoms include mental retardation, craniofacial abnormalities, and growth failure.


[image: image] Narcotics: The use of narcotics results in significant problems for the neonate, of which the most classic is neonatal drug withdrawal. Withdrawal typically begins in the immediate newborn period and lasts for days to weeks. With some narcotics, such as methadone, withdrawal may not be seen for several days. Babies of mothers who use narcotics appear to have an increased risk of abortion, prematurity, and growth failure.


[image: image] Cocaine: Cocaine use appears to result in a higher risk of abortion and stillbirth. Birth weight is generally slightly lower than normal, and there is an increased risk of prematurity. Microcephaly does occur in rare instances with cocaine use during pregnancy. Organ infarction may lead to bowel atresia, porencephaly, and limb maldevelopment.


[image: image] Nicotine: Exposure to cigarette smoke in utero reduces birth weight by an average of 300 grams if the mother consistently smokes throughout gestation. The risk of apnea and sudden infant death syndrome is increased. The incidence of abruptio placentae also increases.


[image: image] Selective serotonin uptake inhibitors: Commonly used as antidepressants, these agents carry a small risk of neonatal pulmonary hypertension. Obstetricians must balance this risk against the serious maternal and fetal risks of untreated depression.





Although this list is relatively complete for many of the drugs known to produce significant fetal problems, the practitioner should always review the most recent medical literature for any updates that might reflect changes in awareness of potential risks of drugs during pregnancy. As was demonstrated by the maternal DES story, the full teratogenic potential of some medications may not be known for many years.





[image: image] KEY POINTS: MATERNAL DRUGS AND MEDICATIONS DURING PREGNANCY







1. Virtually all drugs cross the placenta to some extent.


2. The same is true of breast milk; most medications enter maternal milk to some degree.


3. Few drugs, however, appear in sufficient concentration to have an adverse effect on the fetus or neonate.
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Karen D. Hendricks-Muñoz, MD, MPH and Carol C. Prendergast, EdD










1. What is patient-and family-centered care?





Patient- and family-centered care is an approach to planning, delivery, and evaluation of health care that supports partnerships among patients, families, and health care practitioners. It is founded on the principle that the family plays a vital role in ensuring the health and well-being of the infant. Family-centered care provides care to families in a manner that involves respect and empowerment and responds to individual diversity and strengths. ∗







2. What are the four guiding principles of patient-and family-centered care?





According to the American Hospital Association and Institute for Family Centered Care 2005, the principles are as follows: ( Table 4-1)




TABLE 4-1


FOUR GUIDING PRINCIPLES OF PATIENT AND FAMILY-CENTERED CARE






	1. Dignity and respect

	Health care practitioners listen to and honor patient and family perspectives and choices. Patient and family knowledge, values, beliefs, and cultural backgrounds are included in the planning and delivery of health care.






	2. Information sharing

	Health care practitioners communicate and share complete and unbiased information with patients and families in ways that are affirming and useful. Patients and families receive timely, complete, and accurate information to effectively participate in care and decision making.






	3. Participation

	Patients and families are encouraged and supported in participating in care and decision making at the level they choose.






	4. Collaboration

	Patients, families, health care practitioners, and hospital leaders collaborate in policy and program development, implementation and evaluation, health care facility design, and professional education.







American Hospital Association, Institute for Family-Centered Care: Strategies for leadership: patient- and family-centered care: a resource guide for hospital senior leaders, medical staff and governing boards. Bethesda, MD; 2004. p. 2. Available at http://www.aha.org/aha/key_issues/patient_safety/resources/patientcenteredcare.html










3. What are the different approaches to health care delivery?




[image: image] System centered: The needs of the system drive the delivery of care.


[image: image] Patient centered: Staff focus on the needs of the infant but do not see the infant within the context of the family.


[image: image] Family focused: The family is the focus or unit of care. Interventions are done to and for them instead of with the patient.


[image: image] Patient-and family-centered: The priorities and choices of the patient and family are respected. This is a collaborative approach to decision making. ∗













4. Why is it important to form a partnership in care with a family?





BOX 4-1   REASONS TO ENGAGE FAMILIES AS ESSENTIAL PARTNERS IN CARE







1. To foster the parents’ confidence as the role of “expert” in relation to their infant


2. To support parent–infant attachment and bonding


3. To help stabilize and strengthen the family unit


4. To equip parents with the necessary skills to be their child’s advocate once they leave the neonatal intensive care unit (NICU)


5. To provide the best opportunity for developmentally sound infant and family outcomes, which will yield immeasurable dividends





Hospitals Moving Forward with Patient- and Family-Centered Care Seminar. Bethesda, MD: Institute of Family-Centered Care; 2004. p. 50.





    See Box 4-1.


5. Why is patient- and family-centered care a necessary component of care in the neonatal intensive care unit (NICU)?


    See Table 4-2.




TABLE 4-2


ADVANTAGES OF PATIENT- AND FAMILY-CENTERED CARE


[image: image]




Johnson BH, Hanson JL, Jeppson ES. Family-centered care: changing practice, changing attitudes. Newborn intensive care: resources for family-centered practice. Bethesda, MD: Institute for Family-Centered Care; 1997. p. 117.


Cisneros KA, Coher K, Dubuisson AB, et al. Implementing potentially better practices for improving family-centered care in neonatal intensive care units: success and challenges. Pediatrics 2003;111:450-60.








6. What should a patient- and family-centered NICU acknowledge?





BOX 4-2   A FAMILY CENTERED CARE NICU ACKNOWLEDGES THAT:







[image: image] Over time, the family has the greatest influence on an infant’s health and well-being.


[image: image] All families bring important strengths to their infant’s health care experiences


[image: image] It is important to respond to the individual cultural and linguistic needs of the family


[image: image] It is important to nurture the strong bonds that begin between infants and their families at birth and to support those relationships throughout the intensive care experience.


[image: image] Innovative facility design and patient- and family-centered environments should be available.










Saunders RP, Abraham MR, Crosby MJ, et al. Evaluation and development of potentially better practices for improving family-centered care in neonatal intensive care units. Pediatrics 2003;111:e437–e449.





Johnson AN. Engaging fathers in the NICU: taking down the barriers to the baby. J Perinat Neonatal Nurs 2008;22:302–06.








    See Box 4-2.








[image: image] KEY POINTS: FAMILY-CENTERED CARE IN THE NICU







1. Integrates families in the care process


2. Is respectful of family values


3. Supports families’ unique differences and diversity


4. Improves parent–infant attachment


5. Enhances breastfeeding


6. Improves parent satisfaction


7. Improves parent–provider communication


8. Improves parents’ confidence in the care of their infant
















7. How are NICUS changing their approach to health care delivery?





BOX 4-3   PATIENT- AND FAMILY-CENTERED APPROACHES IN THE NICU







[image: image] Parents are viewed as partners in care.


[image: image] Parents are active participants in medical rounds.


[image: image] Families are no longer seen as visitors, and there is 24-hour participation in care.


[image: image] Parents and families participate in hospital/NICU advisory boards and design committees.


[image: image] Parents are involved in unit quality improvement and reseach.


[image: image] Parents are part of all design and planning teams for new NICU construction and NICU renovations.


[image: image] Parents are provided with opportunities to learn and engage in infant caregiving.


[image: image] Parents are encouraged to provide daily kangaroo care/skin-to-skin care.


[image: image] Parent-to-parent mentor networks offer support for families.


[image: image] Parent information resource centers have been established in the units.










American Academy of Pediatrics Committee on Hosptial Care Policy Statement. Pediatrics 2003;112:691–96.





Sudia-Robinson TM, Freeman SB. Communication patterns and decision-making among parents and health care providers in the neonatal intensive care unit: a case study. Heart Lung 2000;29:143–48.





Van Ripper M. Family provider relationships and well-being in families with preterm infants in the NICU. Heart Lung 2001;30:74–84.





Griffin T. Family-centered care in the NICU. J Perinat Neonatal Nurs 2006;20:98–102.








    See Box 4-3.










8. What are the six key steps used to approach families in the NICU to assess their needs in a family-centered care model?





Family assessments in the NICU can be performed in as little as 15 minutes and should be done in a way that supports families and minimizes suffering. The following six key steps can be used as a guideline ( Box 4-4):





BOX 4-4   THE SIX KEYS TO FAMILY ASSESSMENT IN THE NICU







[image: image] Introduce yourself to all family members.


[image: image] Ask about people at the bedside to determine their relationship to the infant, and identify who can receive information other than the parents.


[image: image] Know the gender of the infant and, especially, learn the infant’s name.


[image: image] Stop by frequently to update the parents with changes or other information.


[image: image] After any explanation, always ask if there are questions.


[image: image] If you do not know an answer, say so and then find out the answer. Do not attempt to “bluff” when you do not know.





Leahey M, Wright L. Maximizing time, minimizing suffering: the 15-minute (or less) family interview. J Fam Nurs 1999;5:259–74.










9. What should be included in a patient-and family-centered neonatal practice?





BOX 4-5   EXPECTATIONS OF PATIENT- AND FAMILY-CENTERED NEONATAL PRACTICE







[image: image] Privacy is provided for parents at the bedside that is personalized for the infant.


[image: image] Health care providers refer to infants and their family members by their names, not with “mommy,” “daddy,” or “the baby.” Such terms are demeaning and disingenuous.


[image: image] Information is shared in ways that are useful and affirming of the parents’ role.


[image: image] Parents, siblings, and families are not visitors and should be encouraged to be with their infants. There is 24-hour access to the NICU.


[image: image] Cultural diversity is respected, and family preferences are honored.


[image: image] Parents are active participants in medical/nursing rounds by asking questions of and responding to medical providers and are partners in decision making about their infant’s care.


[image: image] Primary nursing is available. Consistent caregiving is provided.


[image: image] Early holding and “kangaroo care” is part of care.


[image: image] Infant colostrum care and mother’s successful breast milk pumping and feeding is supported through the infant’s hospitalization and transistion to home.


[image: image] Parents participate in pain care by providing comfort before, during, and after painful procedures.










Lawon G. Facilitation of parenting the premature infant within the newborn intensive care unit. J Perinat Neonatal Nurs 2002;16:71–82.





White RD. Mother’s arms—the past and future locus of neonatal care? Clin Perinatol. 2004;Jun 31:83–87.








    See Box 4-5.









Infant Developmental Care in the NICU







10. What is developmental care?





Developmental care is a method of care that acknowledges that the developing fetus and infant can react favorably or unfavorably to environmental influences. Developmental care is a process that assesses each infant’s individual developmental needs and responds to those needs to optimize neurodevelopmental outcome. ∗







11. A premature infant is really a fetus. Is a premature infant capable of reacting or responding to the environment?





Absolutely. A premature infant’s neurosensory and musculoskeletal development is primed to react to all exposed environments. In the womb, unlike the NICU, a fetus is sheltered from light, sound, and noxious touch. ∗







12. What is the critical biologic aim of developmental care?





The aim is to reduce stress and improve or preserve neurodevelopmental outcome. Understanding infant vulnerabilities and responses to stress can lead to a systematic method to support the infant’s strengths to alleviate the stress response. Calm infants require less oxygen (and fewer changes in mechanical ventilation), expend less energy, tolerate feeding better, and have a shortened duration of hospitalization. ∗







13. What are the key components of infant developmental care?





Infant developmental care is care responsive to an individual infant’s developmental needs. The key components are as follows ( Box 4-6):





[image: image] KEY POINTS: GOALS OF DEVELOPMENTAL CARE IN THE NICU








BOX 4-6   KEY COMPONENTS OF DEVELOPMENTAL CARE







[image: image] Management of the environment: Decreasing noise and visual stimulation, providing appropriate bedding


[image: image] Collaboration with parents and promotion of infant–parent bonding


[image: image] Activities that promote self-regulation and state regulation: Nonnutritive sucking, kangaroo care, cobedding of multiples


[image: image] Fixed midline positioning and containment


[image: image] Individualizing care and timing of procedures and care provision to promote deep sleep and brain development





Kenner C, McGrath JM, editors. Developmental care of newborns and infants: a guide for health professionals. St Louis: Mosby; 2004.







1. To improve respiratory function


2. To enhance feeding and promote weight gain


3. To support brain and psychological development


4. To prevent muscular skeletal deformities


5. To shorten length of hospitalization













14. How is developmental care different from the care that is currently provided in the NICU?





In current care practices the caregiver has a set treatment plan that is performed regardless of the gestational needs or responses of the infant. In the practice of developmental care, the caregiver responds to infant behavior to alter or manage the infant’s environment before, during, and after the treatment depending on an infant’s developmental needs. The caregiver individualizes the treatment process on the basis of the infant’s observed behavior and developmental needs. ∗†‡







15. How long have we known that the NICU environment can affect infant outcome?





The theory of impact of the environment on infant outcome is not new. As early as 1973, during the “infancy” of neonatal intensive care, environmental effects such as sound, light, and positioning were noted to have a negative impact on infant medical outcomes. ∗





[image: image] KEY POINTS: COMMON CHARACTERISTICS OF DEVELOPMENTAL CARE







1. An environment supportive of the needs of the child


2. Caregiving staff and families who identify and respond to the needs of the infant


3. Caregiving staff and families who collaborate in care


4. Specific supportive techniques, such as kangaroo care, swaddling, and pacifier use to support development













16. How is the Newborn Individualized Developmental Care and Assessment Program (NIDCAP) different from other methods of providing developmental care training?





NIDCAP is a model of care that emphasizes the behavioral individuality of each infant. Caregivers receive intensive specialized training in neurobehavioral and environmental infant observations that result in a behavioral profile that can be used in the plan of care. This method seeks to diminish the infant’s stress experience and enhance the infant’s strengths. Wee Care®, another developmental care program, incorporates developmental care training of the entire NICU care team to increase awareness of the importance of the environment and developmental care responses needed to address the needs of high-risk infants. ∗†







17. Does developmental care for critically ill infants improve outcomes?





Yes. Developmental care has been shown to accomplish the following:




[image: image] Facilitate the transition to independent feeding


[image: image] Promote weight gain


[image: image] Shorten hospitalization


[image: image] Reduce hospital charges


[image: image] Improve neurobehavioral outcomes


[image: image] Reduce parental stress and improve parent perception of the infant





In addition, developmental care methods such as containment, facilitated tuck, and kangaroo care have been shown to reduce infant stress and pain. ∗







18. What neuronal changes occur in the brain of the premature infant in the NICU environment?





Neuronal changes occurring between 23 and 40 weeks’ gestation include the following ( Table 4-3): ∗†




TABLE 4-3


NEURONAL CHANGES OCCURRING DURING 23 TO 40 WEEKS’ GESTATION


[image: image]
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