
كل المعلومات هنا – بعضها شرح بالمحاضره وبعضها بالكلينيكال سكيل طبعا مب حفظ فقط قراءه لكي تكون فاهم الطبخه فبس ( فقط )  
ركز على 
Fetal monitoring  بالاخير 
Technique of labor 

		CLINICAL PELVIMETRY



	



	[bookmark: P008052]The diameters that can be clinically evaluated can be assessed at the time of the first prenatal visit to screen for obvious pelvic contractions, although some obstetricians believe that it is better to wait until later in pregnancy when the soft tissues are more distensible and the examination is less uncomfortable and possibly more accurate.



	



	[bookmark: P008053]The clinical evaluation is started by assessing the pelvic inlet. The pelvic inlet can be evaluated clinically for its anteroposterior diameter. The obstetric conjugate can be estimated from the diagonal conjugate, which is obtained on clinical examination (see Figure 8-3).
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	[bookmark: P008055]Figure 8-6 Anterior asynclitism entering the pelvis (A), and synclitism in the pelvis (B).



	[bookmark: P008054]The diagonal conjugate is approximated by measuring from the lower border of the pubis to the sacral promontory using the tip of the second finger and the point where the base of the index finger meets the pubis (Figure 8-7). The obstetric conjugate is then estimated by subtracting 1.5 to 2 cm, depending on the height and inclination of the pubis. Often the middle finger of the examining hand cannot reach the sacral promontory; thus, the obstetric conjugate is considered adequate. If the diagonal conjugate is greater than or equal to 11.5 cm, the anteroposterior diameter of the inlet is considered to be adequate.



	



	[bookmark: P008056]The anterior surface of the sacrum is then palpated to assess its curvature. The usual shape is concave. A flat or convex shape may indicate anteroposterior constriction throughout the pelvis.



	



	[bookmark: P008057]The midpelvis cannot accurately be measured clinically in either the anteroposterior or transverse diameter. A reasonable estimate of the size of the midpelvis, however, can be obtained as follows. The pelvic side walls can be assessed to determine whether they are convergent rather than having the normal, almost parallel, configuration. The ischial spines are palpated carefully to assess their prominence, and several passes are made between the spines to approximate the bispinous diameter. The length of the sacrospinous ligament is assessed by placing one finger on the ischial spine and one finger on the sacrum in the midline. The average length is 3 fingerbreadths. If the sacrospinous notch that is located lateral to the ligament can accommodate two-and-a-half fingertips, the posterior midpelvis is most likely of adequate dimensions. A short ligament suggests a forward inclination of the sacrum and a narrowed sacrospinous notch (see Figure 8-5, pg 95).



	



	[bookmark: P008058]Finally, the pelvic outlet is assessed. This is done by first placing a fist between the ischial tuberosities. An 8.5-cm distance is considered an adequate transverse diameter. The posterior sagittal measurement should also be greater than 8 cm. The infrapubic angle is assessed by placing a thumb next to each inferior pubic ramus and then estimating the angle at which they meet. An angle of less than 90 degrees is associated with a contracted transverse diameter in the midplane and outlet.



	



	[bookmark: HC008022]Radiologic Assessment of the Pelvis



	



	[bookmark: P008059]When an accurate measurement of the pelvis is indicated, nuclear magnetic resonance imaging (MRI) may be used. The advantage of MRI over x-ray or computed tomography (CT) for pelvic assessment is the lack of ionizing radiation exposure.



	



	[bookmark: HC008023]Indications



	



	1. [bookmark: P008060]Clinical evidence or obstetric history suggestive of pelvic abnormalities.
2. A history of pelvic trauma.



	



	[bookmark: P008061]It should always be questioned whether the results obtained by radiologic assessment will have sufficient influence on the patient's management to make the investigation worthwhile.



	PREPARATION FOR LABOR



	



	[bookmark: P008062]Before actual labor begins, a number of physiologic preparatory events usually occur.



	



	[bookmark: HC008025]Lightening



	



	[bookmark: P008063]Two or more weeks before labor, the fetal head in most primigravid women settles into the brim of the pelvis. In multigravida, this often does not occur until early in labor. Lightening may be noted by the mother as a flattening of the upper abdomen and an increased prominence of the lower abdomen.



	



	[bookmark: HC008026]False Labor
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	[bookmark: P008065]Figure 8-7 Clinical estimation of the diagonal conjugate diameter of the pelvis.



	[bookmark: P008064]During the last 4 to 8 weeks of pregnancy, the uterus undergoes irregular contractions that normally are painless. Such contractions appear unpredictably and sporadically and can be rhythmic and of mild intensity. In the last month of pregnancy, these contractions may occur more frequently, sometimes every 10 to 20 minutes, and with greater intensity. These Braxton Hicks contractions are considered false labor in that they are not associated with progressive cervical dilation or effacement. They may serve a physiologic role in preparing the uterus and cervix for true labor.



	



	[bookmark: HC008027]
Cervical Effacement مهمه بالاوسكي 



	



	[bookmark: P008066]Before the onset of parturition, the cervix is frequently noted to soften as a result of increased water content and collagen lysis. Simultaneous effacement, or thinning of the cervix, occurs as it is taken up into the lower uterine segment (Figure 8-8B). Consequently, patients often present in early labor with a cervix that is already partially effaced. As a result of cervical effacement, the mucous plug within the cervical canal may be released. The onset of labor may thus be heralded by the passage of a small amount of blood-tinged mucus from the vagina ("bloody show").




First Stage of Labor



	



	[bookmark: HC008030]PHASES



	



	[bookmark: P008069]The first stage of labor consists of two phases: a latent phase, during which cervical effacement and early dilation occur, and an active phase, during which more rapid cervical dilation occurs (Figure 8-9). Although cervical softening and early effacement may occur before labor, during the first stage of labor, the entire cervical length is retracted into the lower uterine segment.



	



	[bookmark: HC008031]LENGTH
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	[bookmark: P008071]Figure 8-8 A: The absence of cervical effacement before labor. B: Cervix being progressively taken up into the lower segment of the uterus (about 50% effaced). C: Cervix fully taken up (i.e., cervix is completely effaced).



	[bookmark: P008070]The length of the first stage may vary in relation to parity; primiparous patients generally experience a longer first stage than do multiparous patients (Table 8-2). Because the latent phase may overlap considerably with the preparatory phase of labor, its duration is highly variable. It may also be influenced by other factors, such as sedation and stress. The active phase begins when the cervix is 3 to 4 cm dilated in the presence of regularly occurring uterine contractions. The minimal dilation during the active phase of the first stage is nearly the same for primiparous and multiparous women: 1 and 1.2 cm/hour, respectively. If progress is slower than this, evaluation for uterine dysfunction, fetal malposition, or cephalopelvic disproportion should be undertaken.



	



	[bookmark: HC008032]MEASUREMENT OF PROGRESS



	


[bookmark: T008002]
	



	Table 8-2. CHARACTERISTICS OF NORMAL LABOR


[bookmark: T008002.50][bookmark: T008002.100][bookmark: T008002.150][bookmark: T008002.200][bookmark: T008002.250]
	

	Characteristic
	Primipara
	Multipara

	
	
	

	Duration of first stage
	6-18 hr
	2-10 hr

	
	
	

	Rate of cervical dilation during active phase
	1 cm/hr
	1.2 cm/hr

	
	
	

	Duration of second stage
	30 min to 3 hr
	5-30 min

	
	
	

	Duration of third stage
	0-30 min
	0-30 min

	
	
	



	



	[bookmark: ]



	



	[bookmark: P008072]During the first stage, the progress of labor may be measured in terms of cervical effacement, cervical dilation, and descent of the fetal head. The clinical pattern of the uterine contractions alone is not an adequate indication of progress. After completion of cervical dilation, the second stage commences. Thereafter, only the descent, flexion, and rotation of the presenting part are available to assess the progress of labor.



	



	[bookmark: HC008033]CLINICAL MANAGEMENT OF THE FIRST STAGE



	



	[bookmark: P008073]Certain steps should be taken in the clinical management of the patient during the first stage of labor.



	



	[bookmark: HC008034]MATERNAL POSITION



	



	[bookmark: P008074]The mother may ambulate provided that intermittent monitoring ensures fetal well-being and the presenting part is engaged in patients with ruptured membranes. If she is lying in bed, the lateral recumbent position should be encouraged to ensure perfusion of the uteroplacental unit.



	



	[bookmark: HC008035]ADMINISTRATION OF FLUIDS



	



	[bookmark: P008075]Because of decreased gastric emptying during labor, oral fluids are best avoided. However, fasting results in the more rapid development of ketosis in pregnant women. Placement of a 16- to 18-gauge venous catheter is advisable during the active phase of labor. Recently, it has been shown that giving at least 125 mL/hour of 10% dextrose (D) in normal saline (NS), compared with 5% D/NS or just NS, results in significantly shorter labors. Thus, this intravenous route is used to both hydrate the patient with crystalloids and provide calories during labor, to administer oxytocin after the delivery of the placenta, and for the treatment of any unanticipated emergencies.



	



	[bookmark: HC008036]INVESTIGATIONS



	



	[bookmark: P008076]Every woman admitted in labor should have a hematocrit or hemoglobin measurement and a blood clot held in the event that a crossmatch is needed. Blood group, Rhesus (Rh) type, and an antibody screen should be done if these are not known. It is also important to know the hepatitis B status of the mother so that a pediatrician can be notified if the mother is positive. Additionally, a voided urine specimen should be checked for the presence of protein and glucose.



	



	[bookmark: HC008037]MATERNAL MONITORING



	



	[bookmark: P008077]Maternal pulse rate, blood pressure, respiratory rate, and temperature should be recorded every 1 to 2 hours in normal labor and more frequently if indicated. Fluid balance, particularly urine output and intake, should be monitored carefully.



	



	[bookmark: HC008038]ANALGESIA



	



	[bookmark: P008078]Adequate analgesia is important during the first stage of labor (see later in this chapter).
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	[bookmark: P008079]Figure 8-9 Cervical dilation and descent of the fetal head during labor. The first descent curve represents a fetus with a floating presenting part at the onset of labor, whereas the second represents a fetus with the presenting part fixed in the pelvis before labor. (Modified from Friedman EA: Labor: Evaluation and Management, 2nd ed. East Norwalk, CT, Appleton-Century-Crofts, 1978, p 41.)



	[bookmark: HC008039]FETAL MONITORING



	



	[bookmark: P008080]The fetal heart rate should be evaluated either by auscultation with a De Lee stethoscope, by external monitoring with Doppler equipment, or by internal monitoring with a fetal scalp electrode. In uncomplicated pregnancies, continuous electronic fetal monitoring is not necessary, as several studies have demonstrated that intermittent auscultation of the fetal heart rate, when performed in conjunction with a 1:1 nurse-to-patient ratio, results in comparable outcomes. In patients with no significant obstetric risk factors, the fetal heart rate should be auscultated or the electronic monitor tracing evaluated at least every 30 minutes in the active phase of the first stage of labor and at least every 15 minutes in the second stage of labor. In patients with obstetric risk factors, the fetal heart rate should be auscultated or the electronic monitoring tracing evaluated at least every 15 minutes during the active phase of the first stage of labor (immediately following a uterine contraction), and at least every 5 minutes during the second stage.



	



	[bookmark: HC008040]UTERINE ACTIVITY



	



	[bookmark: P008081]Uterine contractions should be monitored every 30 minutes by palpation for their frequency, duration, and intensity. For high-risk pregnancies, uterine contractions should be monitored continuously along with the fetal heart rate. This can be achieved electronically using either an external tocodynamometer or an internal pressure catheter in the amniotic cavity. The latter is particularly of value when a patient's labor is being augmented with oxytocin (Pitocin).



	



	[bookmark: HC008041]VAGINAL EXAMINATION



	



	[bookmark: P008082]During the latent phase, particularly when the membranes are ruptured, vaginal examinations should be done sparingly to decrease the risk for an intrauterine infection. In the active phase, the cervix should be assessed about every 2 hours to determine the progress of labor. Cervical effacement and dilation, the station and position of the presenting part, and the presence of molding or caput in vertex presentations should be recorded.



	



	[bookmark: HC008042]AMNIOTOMY



	



	[bookmark: P008083]The artificial rupture of fetal membranes may provide information on the volume of amniotic fluid and the presence or absence of meconium. In addition, rupture of the membranes may cause an increase in uterine contractility. Amniotomy incurs risks for chorioamnionitis if labor is prolonged and for umbilical cord compression or cord prolapse if the presenting part is not engaged.



	



	[bookmark: HC008043]Second Stage of Labor



	



	[bookmark: P008084]At the beginning of the second stage, the mother usually has a desire to bear down with each contraction. This abdominal pressure, together with the uterine contractile force, combines to expel the fetus. During the second stage of labor, fetal descent must be monitored carefully to evaluate the progress of labor. Descent is measured in terms of progress of the presenting part through the birth canal.
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	[bookmark: P008086]Figure 8-10 Mechanism of labor for a vertex presentation in the left occipitotransverse position. A: Flexion and descent. B and C: Continued descent and commencement of internal rotation. D: Completion of internal rotation to the occipitoanterior position followed by delivery of the head by extension.



	[bookmark: P008085]In cephalic presentations, the shape of the fetal head may be altered during labor, making the assessment of descent more difficult. Molding is the alteration of the relationship of the fetal cranial bones to each other as a result of the compressive forces exerted by the bony maternal pelvis. Some molding is necessary for delivery under normal circumstances. If cephalopelvic disproportion is present, the amount of molding will be more pronounced. Caput is a localized, edematous swelling of the scalp caused by pressure of the cervix on the presenting portion of the fetal head. The development of both molding and caput can create a false impression of fetal descent.



	



	[bookmark: P008087]The second stage generally takes from 30 minutes to 3 hours in primigravid women and from 5 to 30 minutes in multigravida.



	



	[bookmark: HC008044]MECHANISM OF LABOR



	



	[bookmark: P008088]Six movements of the baby enable it to adapt to the maternal pelvis: descent, flexion, internal rotation, extension, external rotation, and expulsion (Figure 8-10). These movements are discussed here for both an occipitoanterior and occipitoposterior position at engagement. The mechanism of labor for other presentations is discussed in Chapter 13.



	



	[bookmark: HC008045]DESCENT



	



	[bookmark: P008089]Descent is brought about by the force of the uterine contractions, maternal bearing-down (Valsalva) efforts, and, if the patient is upright, gravity.



	



	[bookmark: HC008046]FLEXION



	



	[bookmark: P008090]Partial flexion exists before labor as a result of the natural muscle tone of the fetus. During descent, resistance from the cervix, walls of the pelvis, and pelvic floor cause further flexion of the cervical spine, with the baby's chin approaching its chest. In the occipitoanterior position, the effect of flexion is to change the presenting diameter from the occipitofrontal to the smaller suboccipitobregmatic (see Figure 8-2). In the occipitoposterior position, complete flexion may not occur, resulting in a larger presenting diameter, which may contribute to a longer labor.



	



	[bookmark: HC008047]INTERNAL ROTATION
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	[bookmark: P008091]In the occipitoanterior positions, the fetal head, which enters the pelvis in a transverse or oblique diameter, rotates so that the occiput turns anteriorly toward the symphysis pubis. Internal rotation probably occurs as the fetal head meets the muscular sling of the pelvic floor. It is often not accomplished until the presenting part has reached the level of the ischial spines (zero station) and therefore is engaged. In the occipitoposterior positions, the fetal head may rotate posteriorly, so the occiput turns toward the hollow of the sacrum.



	



	[bookmark: HC008048]EXTENSION



	



	[bookmark: P008092]The flexed head in an occipitoanterior position continues to descend within the pelvis. Because the vaginal outlet is directed upward and forward, extension must occur before the head can pass through it. As the head continues its descent, there is bulging of the perineum followed by crowning. Crowning occurs when the largest diameter of the fetal head is encircled by the vulvar ring. At this time, the vertex has reached station +5. When necessary, an incision in the perineum (episiotomy) may aid in reducing perineal resistance, although current management is to allow the fetus to deliver without an episiotomy. The head is born by rapid extension as the occiput, sinciput, nose, mouth, and chin pass over the perineum.



	



	[bookmark: P008093]In the occipitoposterior position, the head is born by a combination of flexion and extension. At the time of crowning, the posterior bony pelvis and the muscular sling encourage further flexion. The forehead, sinciput, and occiput are born as the fetal chin approaches the chest. Subsequently, the occiput falls back as the head extends, and the nose, mouth, and chin are born.



	



	[bookmark: HC008049]EXTERNAL ROTATION



	



	[bookmark: P008094]In both the occipitoanterior and occipitoposterior positions, the delivered head now returns to its original position at the time of engagement to align itself with the fetal back and shoulders. Further head rotation may occur as the shoulders undergo an internal rotation to align themselves anteroposteriorly within the pelvis.



	



	[bookmark: HC008050]EXPULSION



	



	[bookmark: P008095]Following external rotation of the head, the anterior shoulder delivers under the symphysis pubis, followed by the posterior shoulder over the perineal body and the body of the child.



	



	[bookmark: HC008051]CLINICAL MANAGEMENT OF THE SECOND STAGE



	



	[bookmark: P008096]As in the first stage, certain steps should be taken in the clinical management of the second stage of labor.



	



	[bookmark: HC008052]MATERNAL POSITION



	



	[bookmark: P008097]With the exception of avoiding the supine position, the mother may assume any comfortable position for effective bearing down.



	



	[bookmark: HC008053]BEARING DOWN



	



	[bookmark: P008098]With each contraction, the mother should be encouraged to hold her breath and bear down with expulsive efforts. This is particularly important for patients with regional anesthesia because their reflex sensations may be impaired.



	



	[bookmark: HC008054]FETAL MONITORING



	



	[bookmark: P008099]During the second stage, the fetal heart rate should be monitored continuously or evaluated every 5 minutes in patients with obstetric risk factors. Fetal heart rate decelerations (head compression or cord compression) with recovery following the uterine contraction may occur normally during this stage.



	



	[bookmark: HC008055]VAGINAL EXAMINATION



	



	[bookmark: P008100]Progress should be recorded about every 30 minutes during the second stage. Particular attention should be paid to the descent and flexion of the presenting part, the extent of internal rotation, and the development of molding or caput. During the second stage of labor, the retracted cervix is no longer palpable.



	



	[bookmark: HC008056]DELIVERY OF THE FETUS



	



	[bookmark: P008101]When delivery is imminent, the patient is usually placed in the lithotomy position, and the skin over the lower abdomen, vulva, anus, and upper thighs is cleansed with an antiseptic solution. Uncomplicated deliveries, particularly in multiparous women, may be carried out in the supine position with the thighs flexed. The left lateral position may be used to deliver patients with hip or knee joint deformities that prevent adequate flexion, or for patients with a superficial or deep venous thrombosis in one of the lower extremities.



	



	[bookmark: P008102]As the perineum becomes flattened by the crowning head, an episiotomy may be performed to prevent perineal lacerations. The performance of episiotomies may result in a higher proportion of lacerations that involve the anal sphincter (third degree) or anal mucosa (fourth degree). Although these more extensive lacerations may be surgically repaired, there is an increasing awareness of the occasional complication of anal incontinence of gas or feces following vaginal delivery.



	



	[bookmark: P008103]To facilitate delivery of the fetal head, a Ritgen maneuver may be performed (Figure 8-11). The right hand, draped with a towel, exerts upward pressure through the distended perineal body, first to the supraorbital ridges and then to the chin. This upward pressure, which increases extension of the head and prevents it from slipping back between contractions, is counteracted by downward pressure on the occiput with the left hand. A recent (2008) randomized trial from Sweden found simple manual perineal support to be equally effective.



	



	[bookmark: P008104]Once the head is delivered, the airway is cleared of blood and amniotic fluid using a bulb suction device. The oral cavity is cleared initially and then the nares are cleared. Suction of the nares is not performed if fetal distress or meconium-stained liquor is present because it may result in gasping and aspiration of pharyngeal contents. A second towel is used to wipe secretions from the face and head.



	



	[bookmark: P008105]After the airway has been cleared, an index finger is used to check whether the umbilical cord encircles the neck. If so, the cord can usually be slipped over the infant's head. If the cord is too tight, it can be cut between two clamps.
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	[bookmark: P008106]Figure 8-11 Ritgen's maneuver. The fingers of the right hand, pressing posterior to the rectum, are used to extend the head while counterpressure is applied to the occiput by the left hand to allow for a more controlled delivery of the fetal head. Simple manual support of the perineum using one or both hands may be equally effective.



	[bookmark: P008107]Following delivery of the head, the shoulders descend and rotate into the anteroposterior diameter of the pelvis and are delivered (Figure 8-12). Delivery of the anterior shoulder is aided by gentle downward traction on the externally rotated head. The brachial plexus may be injured if excessive force is used. The posterior shoulder is delivered by elevating the head. Finally, the body is slowly extracted by traction on the shoulders.



	



	[bookmark: P008108]After delivery, blood will be infused from the placenta into the newborn if the baby is held below the mother's introitus. Usually, the cord is clamped and cut within 15 to 20 seconds. Delayed cord clamping can result in neonatal hyperbilirubinemia as additional blood is transferred from the placenta to the newborn infant. The newborn is then placed under an infant warmer.



	



	[bookmark: HC008057]Third Stage of Labor



	



	[bookmark: P008109]Immediately after the baby's delivery, the cervix and vagina should be thoroughly inspected for lacerations and surgical repair performed if necessary. The cervix, vagina, and perineum may be more readily examined before the separation of the placenta because no uterine bleeding should be present to obscure visualization.



	



	[bookmark: HC008058]DELIVERY OF THE PLACENTA



	



	[bookmark: P008110]Separation of the placenta generally occurs within 2 to 10 minutes of the end of the second stage of labor. Squeezing of the fundus to hasten placental separation is not recommended because it may increase the likelihood of passage of fetal cells into the maternal circulation.



	



	[bookmark: P008111]Signs of placental separation are as follows: (1) a fresh show of blood from the vagina, (2) the umbilical cord lengthens outside the vagina, (3) the fundus of the uterus rises up, and (4) the uterus becomes firm and globular. Only when these signs have appeared should the assistant attempt traction on the cord. With gentle traction and counterpressure between the symphysis and fundus to prevent descent of the uterus into the pelvis, the placenta is delivered.
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	[bookmark: P008113]Figure 8-12 Delivery of the shoulders. A: Gentle downward traction on the head is applied to deliver the anterior shoulder. B: Gentle upward traction is used to deliver the posterior shoulder.



	[bookmark: P008112]Following delivery of the placenta, attention should be paid to any uterine bleeding that may originate from the placental implantation site. Uterine contractions, which reduce this bleeding, may be hastened by uterine massage and the use of oxytocin. It is routine to add 20 U of oxytocin to the intravenous infusion after the baby has been delivered. The placenta should be examined to ensure its complete removal and to detect placental abnormalities. If the patient is at risk for postpartum hemorrhage (e.g., because of anemia, prolonged oxytocic augmentation of labor, multiple gestation, or hydramnios), manual removal of the placenta, manual exploration of the uterus, or both may be necessary.



	



	[bookmark: HC008059]PERINEAL LACERATIONS



	



	[bookmark: P008114]Perineal lacerations, with or without episiotomy, may be classified as follows:
· First degree: A laceration involving the vaginal epithelium or perineal skin
· Second degree: A laceration extending into the subepithelial tissues of the vagina or perineum with or without involvement of the muscles of the perineal body
· Third degree: A laceration involving the anal sphincter
· Fourth degree: A laceration involving the rectal mucosa
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	[bookmark: F008013]



	[bookmark: P008116]If an episiotomy has been performed (Figure 8-13), it should be repaired as illustrated in Figure 8-14. Absorbable sutures (00) should be used, and a rectal examination should ensure that the sutures have not inadvertently transected the rectal mucosa. A third-degree tear (Figure 8-15) should be repaired as shown in Figure 8-16.



	



	[bookmark: HC008060]Fourth Stage of Labor



	



	[bookmark: P008117]The hour immediately following delivery requires close observation of the patient. Blood pressure, pulse rate, and uterine blood loss must be monitored closely. It is during this time that postpartum hemorrhage commonly occurs, usually because of uterine relaxation, retained placental fragments, or unrepaired lacerations. Occult bleeding (e.g., vaginal hematoma formation) may manifest as pelvic pain. An increase in pulse rate, often out of proportion to any decrease in blood pressure, may indicate hypovolemia.



Fetal Surveillance during Labor

	Methods of Monitoring Fetal Heart Rate



	



	[bookmark: HC009002]AUSCULTATION OF FETAL HEART RATE



	



	[bookmark: P009002]The time-honored technique of evaluating the fetus during labor has been auscultation of the fetal heart. Optimally, auscultation of the fetal heart is performed every 15 minutes after a uterine contraction during the first stage of labor, and at least every 5 minutes in the second stage of labor. Some studies have suggested that intermittent auscultation of the fetal heart is comparable to continuous electronic monitoring in terms of neonatal outcome, if performed at the intervals stated above with a 1:1 patient-to-nurse ratio.



	CONTINUOUS ELECTRONIC FETAL MONITORING



	



	[bookmark: P009003]Electronic fetal monitoring (EFM) during labor was developed to detect fetal heart rate (FHR) patterns that were frequently associated with delivery of infants in a depressed condition. It was reasoned that early recognition of changes in heart rate patterns that may be associated with such fetal conditions as hypoxia and umbilical cord compression would serve as a warning to enable the physician to intervene and prevent fetal death in utero or irreversible brain injury.



	



	[bookmark: P009004]EFM allows continuous reporting of the FHR and uterine contractions (FHR-UC) by means of a monitor that prints results on a two-channel strip chart recorder.Uterine contractions result in a reduction in blood flow to the placenta, which can cause decreased fetal oxygenation and corresponding alterations in the FHR. The FHR-UC record can be obtained using external transducers that are placed on the maternal abdomen. This technique is used in early labor. Internal monitoring is carried out by placing a spiral electrode onto the fetal scalp to monitor heart rate and placing a plastic catheter transcervically into the amniotic cavity to monitor uterine contractions (Figure 9-1). To carry out this technique, the fetal membranes must be ruptured, and the cervix must be dilated to at least 2 cm.



	



	[bookmark: P009005]Internal monitoring gives better FHR tracings because the rate is computed from the sharply defined R-wave peaks of the fetal electrocardiogram, whereas with the external technique, the rate is computed from the less precisely defined first heart sound obtained with an ultrasonic transducer. The internal uterine catheter allows precise measurement of the intensity of the contractions in millimeters of mercury, whereas the external tocotransducer measures only frequency and duration, not intensity.



	



	[bookmark: P009006]In the clinical setting, internal and external techniques are often combined by using a scalp electrode for precise heart rate recording and the external tocotransducer for contractions. This approach minimizes possible side effects from invasive internal monitoring.

	Strategies for Intervention مهمه – بالاوسكي 



	



	[bookmark: P009022]A normal FHR pattern on the electronic monitor indicates a greater than 95% probability of fetal well-being. Abnormal patterns, or nonreassuring patterns, may occur in the absence of fetal distress. The false-positive rate (i.e., good Apgar scores and normal fetal acid-base status in the presence of abnormal FHR patterns) is as high as 80%. Therefore, electronic fetal monitoring is a screening rather than a diagnostic technique. Failure to appreciate this limitation may lead to inappropriate intervention and contribute to a high rate of cesarean deliveries.



	



	page 122

	[bookmark: P0123][image: 0]

	page 123



	



	



	[bookmark: F009004][image: Click to view full size]

	 [image: Go to slides]



	



	[bookmark: P009024]Figure 9-4 Late decelerations on electronic fetal monitoring tracing as would be recorded with a severely distressed fetus. Note the fetal tachycardia, decreased beat-to-beat heart rate variability, and the late decelerations (upper panel). Uterine contractions are recorded in the lower panel.
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	Table 9-2. PRINCIPLES OF GRADING LATE AND VARIABLE DECELERATIONS
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	Grading Criteria

	
	
	
	

	 
	Mild
	Moderate
	Severe

	
	
	
	

	Late deceleration: amplitude of drop in fetal heart rate
	<15 beats/min
	15-45 beats/min
	>45 beats/min

	
	
	
	

	Variable deceleration: duration of deceleration
	<30 sec
	30-60 sec
	>60 sec

	
	
	
	

	

	
	
	
	



	



	
Data from Kubli FW, Hon EH, Khazin AF, et al: Observations on heart rate and pH in the human fetus during labor. Am J Obstet Gynecol 104:1190, 1969.



	



	[bookmark: P009023]Strategies for intervention always depend on the clinical circumstances. When abnormal FHR patterns are seen, the first step should be a search for the underlying cause. When the cause is identified, such as maternal hypotension, steps should be taken to correct the problem. In general, a term-sized fetus tolerates ominous fetal heart patterns better than a preterm fetus. A fetus with additional risk factors, such as intrauterine infection from chorioamnionitis, may deteriorate sooner than a fetus in a normal parturient. Other considerations in the management of fetal distress include the maternal condition and the stage of labor.

	VARIABLE DECELERATIONS



	



	[bookmark: P009025]The most frequently encountered abnormal FHR pattern is that of variable decelerations. A change in maternal position to the right or left side generally relieves fetal pressure on the cord and abolishes the decelerations. One hundred percent oxygen should be given by face mask to the mother. If the pattern is persistent, placing the mother in the Trendelenburg position or elevating the presenting part by vaginal examination may be tried. If an oxytocic infusion is running, it should be discontinued. A tocolytic agent such as terbutaline may also be used to diminish uterine activity.
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	[bookmark: P009026]Variable decelerations of severe degree are most frequently seen during the second stage of labor, with the patient pushing during uterine contractions.Amnioinfusion, which is the replacement of amniotic fluid with normal saline infused through a transcervical intrauterine pressure catheter, has been reported to decrease both the frequency and severity of variable decelerations. Amnioinfusion results in reduced cesarean deliveries for fetal distress and fewer low Apgar scores at birth without apparent maternal or fetal distress. The use of a double-lumen uterine catheter is recommended because it allows a continuous infusion while simultaneously measuring uterine tone to guard against overdistention from excessive fluid accumulation.



	



	[bookmark: P009027]If cervical dilation and station permit, the safest intervention for compression of the umbilical cord is assisted vaginal delivery. Cesarean delivery is indicated for severe, repetitive decelerations and an FHR tracing indicative of developing acidosis. Another circumstance that may require intervention is a prolonged deceleration. This condition occurs when the FHR falls to 60 to 90 beats/minute for more than 2 minutes.



	ATE DECELERATIONS



	



	[bookmark: P009029]Late decelerations of the FHR are most commonly seen in pregnancies associated with uteroplacental insufficiency. The following steps should be taken in rapid succession:
1. Change the maternal position from supine to left or right lateral. The supine hypotension syndrome is caused by compression of the vena cava and aorta by the heavy uterus, leading to lowering of maternal cardiac output and underperfusion of the placenta. In addition, the weight of the term uterus can compress the internal and external iliac vessels, resulting in poor perfusion of the uterus and fetal bradycardia. When this occurs, the femoral pulse cannot be palpated on the affected side. This is called the Posiero effect.
2. Give oxygen by face mask. This can increase fetal PO2 by 5 mm Hg.
3. Stop any oxytocic infusion to exclude uterine hyperstimulation
4. Inject intravenously a bolus of a tocolytic drug (e.g., magnesium sulfate, 2.0 g, or terbutaline, 0.25 mg) to relieve uterine tetany.
5. Monitor maternal blood pressure to exclude hypotensive episodes that can occur as a consequence of epidural analgesia.
6. Notify personnel that operative delivery may be necessary.



	



	[bookmark: P009030]When late decelerations persist for more than 30 minutes despite these resuscitative efforts and the FHR pattern suggests developing acidosis, operative delivery is indicated.
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